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U.S. Department of Housing and Urban Development
Washington, D.C. 20410

OFFICE OF LEAD-BASED PAINT ABATEMENT
AND POISONING PREVENTION

TO THE READER:

The U.S. Department of Housing and Urban Development (HUD) has issued these Guidelines For the Eqtalua-

tion andControl of Leod-BasedPaintHazards inHousing pursuant to Title X of the Housing and Community
Development Act of 1992. This document replaces the 1990 publication,Leod-BasedPaint: InterimGuidnlines

for Hazord Idenafication anA Abatement in Public anA Indian Housing.

These new Guidelines are based on the most current scientific research. As ongoing studies are completed,
HUD expects to issue revisions and updates that will incorporate advances in technology and more cost-
effective methods validated by research and experience. For example, HUD and the U.S. Environmental
Protection Agency are sponsoring a statistical study to determine whether reliable paint inspections of multi-
family properties can be conducted with fewer units than are recommended in Chapter 7. It is planned that
the results of that study and any modifications to Chapter 7 will be available in the fall of 1995. HUD is also
preparing a more compact version of the Guidelines-a field guide-that is planned for publication in 1996.

Your comments and suggestions on ways to improve the Guidclines would be very helpful to the Department in
preparing future revisions. Please send comments to: Director, Office of Lead-Based Paint Abatement and Poi-
soning Prevention, HUD-Room E-133, 451 Seventh Street SW., Washington, DC 20410.

Additional copies of the Quidelines are available for a small handling fee {rom HUD USER at 1-800-
245-2691. Revisions and updates will be available from the same source.
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Disclaimer
This document was prepared under contract to an agency of the United States Government. Neither the United States

Government nor any of its employees makes any warranty, expressed or implied, or assumes any legal liability for any
third party's use of, or the results of such use of, any information, product, or process discussed in this document. Men-
tion or illustration of company or trade names or of commercial products does not constitute endorsement by the United
States Government.
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Executive Summaly
The Guidelines for the Eualuttion mdConnol of
Lead-Based P aint Hazo:rds in Housing, hereafter
referred to as the Guidelines, provide detailed,
comprehensive, technical information on how
to identify lead-based paint hazards in housing
and how to control such hazards safety and effi-
ciently. The goal of this document is to help
property owners, private contractors, and Gov-
ernment agencies sharply reduce children's ex-
posure to lead without unnecessarily increasing
the cost of housing.

The Guidelines address lead hazards posed by
paint, dust, and soil in the residential environ-
ment. Lead exposures from air emissions,

Superfund sites, drinking water, ceramics, home
(folk) remedies, cosmetics, food, or other
sources are not the focus of this manual.

This document replaces Lead-BasedPaint: In-
terim Guidelines for HaTard Identification and

Abatement in Public ond Indion Hozsing, which
was issued by HUD in 1990. The Guidellnes do
not replace the Lead-Based Paint Risk Assessment

Protocol, which applies only to the public and
Indian housing program and was published in
June 1992. The risk assessment procedures in
the Guilelines are similar to those of the 1992

document, but the management systems of pub-
lic and Indian housing authorities require
slightly different risk assessment tools.

The Guidelines complement regulations, other
directives, and other guidelines to be issued by
HUD, the Environmental Protection Agency
(EPA), the Occupational Safety and Health
Administration (OSHA) of the U.S. Depart-
ment of Labor, and the Centers for Disease

Control and Prevention (CDC) of the U.S. De-
partment of Health and Human Services. Other
Federal agencies and State and local govern-
ments may also issue regulations and directives
pertaining to housing under their jurisdictions.

Regulations generally specify minimum require-
ments for what work must be done, uhen the
work must be done, and what training and cer-

tification workers must have. Certain basic

standards as to hoc, the work must be done are

also usually specified. The Guidelines provide
more complete guidance than do regulations on
hoc, activities related to lead-based paint should
be carried out and u,hy certain measures are rec-
ommended. The Guidelines are not enforceable
by law unless a Federal, State, or local statute or
regulation requires adherence to certain parts of
this document.

HUD prepared the Guidelines in close consulta-
tion with EPA, CDC, OSHA, and several other
Federal agencies. Most of the writing was done
by the National Center for Lead-Safe Housing,
with the help of numerous experts and practi-
tioners who served as writers and reviewers.

The Guidelines are issued pursuant to Section
1017 of the Residential Lead-Based Paint Haz-
ard Reduction Act of 1992, which is often re-

ferred to as Title X ("Title Ten") because it was

enacted as Title X of the Housing and Commu-
nity Development Act o{ 1992 (Public Law
l0Z-550). The Guidelines are based on the con-
cepts, definitions, and requirements set forth by
Congress in Title X.

Section 1017 requires the Secretary of the U.S.
Department of Housing and Urban Develop-
ment (HUD) to issue "guidelines for the con-
duct of federally supported u,or/< involving risk
assessments, inspections, interim controls, and
abatement of lead-based paint hazards" (em-

phasis added). Therefore, the primary purpose

of this document is to provide guidance to
people involved in identifying and controlling
lead-based paint hazards in hclusing that is asso-

ciated with the Federal Government. The
Guidelines may also be useful to individuals in
housing that has no connection with the Fed-

eral government, as well as day-care centers and
public buildings thar exhibit conditions similar
to those in residential structures.

xtx
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Readers should be aware that lead hazard con-
trol is a rapidly changing field in which new
products, methods, procedures, and standards
are introduced frequently. The Gr.ridelines will
therefore be updated periodically, as research
and experience provide new information, as

technology advances, and as Federal regulations
are revised. HUD welcomes comments and sug-

gestions on ways to improve these Guidelines.

Please send written comments to:

Director, Office of Lead-Based Paint
Abatement and Poisoning Prevention

U.S. Department of Housing and
Urban Development

451 Seventh Street S!7., Room B-133
Washington, DC 20410

l. Childhood Lead
Poisoning
Childhood lead poisoning has been labeled by
CDC as "the number one environmental health
hazard facing American children." Current evi-
dence shows that 8.9 percent of American chil-
dren under age 6 have blood lead levels greater

than 10 pg/dl, which is CDC's currenr thresh.
old ofconcern (Brody, 1994; Perkle, 1994).Of
greatest concern are changes in the brain that
cause reductions in lQ and attention span, read-

ing and learning disabilities, hyperactivity, and
behavior problems. Adult workers who are ex-
posed to lead also suffer a variety ofhealth
problems. Pregnant workers and their fetuses

are at special risk.

Because lead has been successfully removed
from gasoline and food, CDC believes the fore-
most source of lead in the environments of
young children is house paint applied before the
1978 ban on lead-based paint for residential and
consumer use. Closely associated sources of lead
are lead-contaminated dust and soil.

ll. The Title X Framework
The most dlfflcult question in lead-based paint
hazard control derives from resource limitations:
How can the cost-effectiveness of lead hazard
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control be maximized so children's lead expo-
sure in housing can be sharply reduced without
unnecessarily adding to the cost ofhousing?

In confronting this problem, Congress provided
in Title X a framework to allow governmental
officials, property owners, participants in the
real estate industry, and specialists in lead-based
paint hazard control to tailor sensible and effec-
tive lead hazard control programs to fit the fi-
nancial and environmental conditions of spe-

cific properties. In effect, the immediate goal is

to make housing lead-safe rather than lead-free.

This framework, however, is not simple. lUith
the flexibility needed for practicality and cost-
effectiveness comes complexity. And with com-
plexity comes the need to learn, share informa-
tion, and continually improve methods.

lll. Definition ol "Lead-
Based Paint Hazatd"
Title X redefines the concept of "lead-based
paint hazards." Under prior Federal legislation,
a lead-based paint hazard was any paint con-
taining 1 mg/cm2 of lead or more, regardless of
paint condition or location. Title X states that
a lead-based paint hazard is "any condition that
causes exposare to lead. . . that would result in
adverse human health effects" and that comes

frclm:

1 Lead-contaminateddust.

i Bare, lead-contaminated soil.

* Lead-contaminated paint that is deterio-
rated or present on accessible, friction, or
impact surfaces.

Thus, under this definition, inracr lead-based

paint on most walls and ceilings would not
be considered a "hazard," although the paint
should be maintained and its condition moni-
tored to ensure that it does not deteriorate and
become a hazard.

Title X acknowledges that some lead-based

paint hazards are of more immediate concem
than others. In these Guidelines, the hazards

xx
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considered to be of greatest immediate concern
are rhose to which children are most frequently
exposed: lead-contaminated dust; deteriorated
lead-based paint; and lead-contaminated soil if
it is bare, accessible to young children, and/or
likely to be blown or tracked into the dwelling.
Also of concern are friction, chewable, and im.
pact surfaces with intact lead-based paint. Fric-
tion surfaces are subject to abrasion and may
generate lead-contaminated dust in the dwe[-
ing; chewable surfaces are protruding surfaces

that are easily chewed on by young children;
and impact surfaces may become deteriorated
through forceful contact. Intact lead-based

paint on flat surfaces not subject to abrasion,
impact, or other disturbances, although of less

concern, is still a potential hazard because the
paint could deteriorate over time, as a result of
age, disturbance (through renovation and re-

pair), or major casualty (such as fire, storms,
and water leaks).

Although most efforts to reduce lead hazards in
housing will now be aimed at controlling lead.
based paint hazards as defined by Title X, there
is one notable exception: in public and Indian
housing, all lead-based paint must be abated
when the housing is renovated or remodeled.

Lead-based paint is any paint, varnish, stain, or
other applied coating that has 1 mg/cm2 (or

5,000 pg/g by dry weight) or more of lead. For
the purposes of these Guidelines, the terms
"leaded paint" and "lead-containing paint"
are synonymous with "lead-based paint."

The process of controlling lead hazards begins
with suggestions on how property owners can
tailor lead poisoning prevention efforts to their
own unique dwellings.

A. Planning
In buildings constructed after 1978, it is very
unlikely that lead-based paint hazards are
present. No further action is recommended,
unless a child with an elevated blood lead level
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is identified. The older the dwelling, the more
prevalent and concentrated the lead-based
paint. The prevalence of lead-based paint in
housing built before 1940 is especially high;
after 1940 the use of lead in paint declined
steadily. The condition of the building (i.e., its
paint and substrates coated with that paint), its
projected service life, and funding availability
also bear directly on the owner's decision about
a specific course of action.

B. Lead Hazard Evaluation
Most lead hazard control efforts begin with an
evaluation of the nature and extent of the prob-
lem. Evaluations of lead hazards should be con-
ducted through risk assessments, paint inspec-
tions, or a combination risk assessment/paint
inspection. A risk assessmenr is an onsite inves-
tigation of a residential building to determine
the location, severity, and nature oflead-based
paint hazards and includes (but may not be lim-
ited to) a visual inspection to determine the
condition of painted surfaces, the need for
structural repairs, and locations for dust, soil,
and paint sampling; limited environmental sam-
pling ofdust, soil, and deteriorated paint; and a

report of the results that identifies acceptable
abatement or interim control strategies for con.
trolling any lead-based paint hazards. Risk as-

sessments and inspections can be combined (see

Chapters 3 and 5). A paint inspection "means a

surface-by-surflace investigation of all painted
surfaces-interior and exterior, in common ar-

eas of multifamily buildings as well as in dwell-
ing units-using portable x-ray fluorescence
paint analyzers or laboratory analysis of paint
samples to determine the presence of lead-based
paint, and the provision of a report on the
results."

Inspections to identify the presence of lead-
based paint should not be confused with clear-
ance examinations, risk assessments, or investi-
gations of homes with lead-poisoned children.
These Guidelines also describe a lead hazard

screen risk assessment for dwellings in good

condition that are unlikely to contain lead haz-

ards (see Chapter 5). This flexibility reduces

the cost of evaluating lead hazards.

.&
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Paint inspections are particularly useful in de-

veloping plans to conduct abatement during
renovation or remodeling activities, while risk
assessments are often used to confirm that no
lead hazards exist or to guide interim control
efforts if hazards are identified. Combining
these approaches has the advantage of identify-
ing both immediate and potential hazards so

owners can understand what work must be done
immediately and what work can be done at
later, more convenient times (for example,
vacancy and rehabilitation).

The Guidelines provide detailed procedures and
forms for completing both risk assessments and
inspections. Slightly different procedures are

recommended for owner-occupants and owners
of large and small rental properties.

Ifan owner decides to bypass the evaluation
process and correct suspected lead hazards, a

clearance process is needed to ensure that all
lead-based paint hazards were actually corrected
and that leaded dust and soil levels remaining at
the conclusion of the project are acceptable.
Some jurisdictions, HUD regulations, or EPA
regulations may require risk assessments, inspec-
tions, and/or clearance examinations. Successful

completion of the process may require a certifi-
cate documenting the status of the dwelling.

C. Lead Hazard Control
In the Title X frarnework, there are three types

of lead hazard control: interim controls, abate-
ment of lead-based paint hazards, and complete
abatement of all lead-based paint. Interim con-
trols are designed to address hazards quickly,
inexpensively, and temporarily, while abate-
ment is intended to produce a permanent solu-
tion. In the Guidelines, "permanent" means

having an expected life ofat least 20 years.

Interim controls, according to Title X, "means
a set of measures designed to reduce temporarily
human exposure or likely exposure to lead-
based paint hazards, including specialized clean-
ing" (to reduce lead-contaminated dust), "re-
pairs, maintenance, painting, temporary con-
tainment, ongoing monitoring of lead-based

paint hazards or potential hazards, and the

establishment and operation of management
and resident education programs." Interim con-
trols include dust removal, paint film stabiliza-
tion, and treatment of friction and impact sur-

faces. Interim controls are appropriate for
implementation on a broad scale and may prove

cost effective in many cases. l7henever interim
controls are employed, ongoing monitoring of
lead hazards must be undertaken by the prop-
erty owner because lead-based paint may stifl he
present and may become hazardous in the
future.

Abatement of leacl-based paint hazards, accord-
ing to Title X, "means any set of measures de-

signed to permanently eliminate lead-based

paint hazards . . ." Such measures may include
"(A) the removal of lead-based paint and
lead-contaminated dust, the permanent con-
tainment or encapsulation of lead-based paint,
the replacement of lead-painted surfaces or fix-
tures, and the removal or covering of lead-
contaminated soil; and (B) all preparation,
cleanup, disposal, and post-abatement clearance
testing activities associated with such mea-
sures." Consistent with its focus on lead-based

paint hazards, Title X has redefined the term
"abatement" to mean the elimination of "lead-
based paint hazards," not necessarily all lead-
based paint.

Complete abatement of lead-based paint means

the permanent elimination of all lead-based

paint, interior or exterior, intact or nut intact,
using the same methods as those included in the
definition of abatement of lead-based paint haz-

ards. Title X requires this for public and Indian
housing (leaving unchanged the statutory re-
quirements thar have been in place since 1987).
Specifically, all pre-1978 public and Indian
housing must be inspected, and all lead-based

paint identified must be abated (not just lead-
based paint hazards). While there is no explicit
deadline, abatement in public and lndian hous-
ing usually occurs during rehabilitation.

The Guidelines take a performance-oriented ap-

proach to lead hazard control work. Any con-
struction material or method that meets the
performance criteria for interim control or

.&
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abatement work is acceptable as long as resi-
dents and workers are protected, clearance stan-
dards are met, the methods used are not ex-
pressly prohibited, waste is properly managed,
and the effectiveness of the measure is eval-
uated over time. This permits innovation and
should reduce costs.

All interim controls and some abatement meth.
ods require ongoing monitoring by owners and
residents as well as periodic reevaluation by a

certified professional.

As with risk assessment and inspection, a com-
bination of approaches is often best to address

lead-based paint in the most cost-effective way
in a particular dwelling. For example, it may
make sense to stabilize the paint on trim (an
interim control), while replacing windows in
the same dwelling (an abatement measure).
The owner may decide to replace only parts of
the windows, such as the sashes and/or interior
window sills (sometimes known as stools).
Since each case is different, owners are encour-
aged to seek professional guidance from certified
risk assessors and certified abatement supervi.
sors to determine which strategy is best. Risk
assessments can target lead hazards and make
controls more cost-effective.

Whenever building components such as doors
and windows are replaced, the Guidelines rec-
ommend that they be replaced with products
that are more energy efficient. This will help
reduce energy consumption and also reduce the
length of time it takes for new components to
pay for themselves.

1. Encapsulation

Encapsulants include coatings and rigid cover-
ings that are bonded to the existing paint film
with an adhesive (they are not mechanically
fastened). Because encapsulants rely on adhe-
sion to the existing paint film, their durability
depends on the properties of the existing sub-

strate coating. The standards indicated in Title
X (Section 1051) defining encapsulant perfor-
mance have not yet been promulgated. Encap-
sulants should not be confused with permanent
enclosure systems, which are mechanically
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fastened to the structural system (and not de-
pendent on the substrate coating for their dura-
bility) and can be expected to last at least 20
years.

2. Prohibited Methods

Some paint removal methods are known to be
extremely dangerous in the residential setting
and are prohlblted. Prohibited methods include
open-flame burning or torching, machine sand-

ing or grinding without a high-efflciency par-
ticulate air (HEPA) vacuum exhaust tool,
uncontained hydroblasting or high.pressure
washing, abrasive blasting or sandblasting with-
out HEPA vacuum exhaust tools, and heat guns

that operate above 1,100oF. In addition, HUD
does not recommend the on-site use of methyl-
ene chloride chemical strippers or dry scraping
(except for limited areas). Safer alternative
measures that make all these techniques unnec-
essary are available.

D. Preparation
Before control measures can actually be imple-
mented, a few other planning steps are neces-

sary. The Guidelines specifically recommend
how to prepare worksites to protect residents.
Under certain circumstances, occupants can
remain inside the dwelling during the work (al-
though they are never to be permitted within
the work area itself while work is under way). A
written compliance plan needs to be developed
by the lead hazard control contractor/supervisor
to comply wirh the worker protection require-
ments of the OSHA Lead in Construcrion
Standard.

All abatement workers need to be properly
trained by an accredited training provider. Un-
trained workers can worsen conditions. EPA has

developed a training curriculum designed to
teach workers to conduct their trade in a lead-
safe manner.

The waste that will be generated from the
project may also need to be tested and evalu-
ated to determine whether it is hazardous. Both
worker protection and hazardous waste require.
ments are strictly enforced.

.&
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E. Cleaning and Clearance
After the work has been completed, thorough
cleaning is needed. For dust removal alone, all
horizontal surfaces should be vacuumed with a

HEPA vacuum and then washed with a lead-
specific cleaning agent, trisodium phosphate

detergent, or other suitable cleaner. For more
involved abatement work, cleaning should be

done by HEPA vacuuming all horizontal and
vertical surfaces, wet washing, and a final HEPA
vacuuming. lUork should proceed from clean to
dirty areas to prevent recontamination. After
cleaning, clearance examinations should always

be conducted by certified risk assessors or certi-
fied inspector technicians. The clearance ex-
amination involves a confirmation that the
work was completed, a visual assessment for
visible dust, and dust (and perhaps soil) sam-
pling. HUD and EPA have established specific
Ieaded dust standards for clearance purposes. If
an owner chooses to bypass the evaluation (go-

ing straight to hazard control), a certified risk
assessor should perform the clearance examina-
tion to ensure that all hazards were addressed

and that remaining levels of leaded dust are

acceptable.

F. Reevaluation
Some dwellings and control measures will re-

quire periodic reevaluations by a certified risk
assessor to ensure that hazards have not reap-

peared. The Guidelines provide specific recom-
mended schedules defining the frequency of
reevaluations.

V. Other lssues

The Guidelines also include information on the
special procedures for investigating a lead-
poisoned child. This type of investigation is

very different from the risk assessment or in-
spection process described earlieq which are

related to the condition of a dwelling rather
than the health of an individual child. Investi-
gations of lead-poisoned children should
involve close collaboration with the local
health department, which may have primary
authoriry over housing conditions and may re-
quire sampling for many more sources of lead
than would be carried out in a routine risk as-

sessment or paint inspection. Further guidance

on this issue will be provided by CDC.

Finally, the Guidelines interpret historic preser-

vation requirements and suggest safe procedures

for maintenance activities that may disturb sur-

faces containing lead-based paint.

Vl. lnnovation and Cost-
Effectiveness
Considerable research and innovation is under
way. Future editions of these Guidelines will
incorporate the results of these efforts. The
Guidelines are a report on state-of-the-art proce-

dures for all aspects of lead-based paint hazard

evaluation and control.

Within certain regulatory limits and program

funding requirements, the Guidelines are a

performance-oriented document. At the most
basic level, owners can conduct lead hazard
control work any way they choose, as long as

they protect workers and occupants, comply
with clearance standards, monitor over time the
effectiveness of the control measures imple-
mented, and do not use prohibited methods. In
short, these Guidelines describe the best known
ways to perform lead hazard control work. The
Guidelines also permit the flexibility needed to
address different kinds of housing and identify
specific cost-saving measures to make primary
prevention of lead poisoning a reality in mil-
lions of homes across rhe country.
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Chapter l= tm*r*rdurtion
The Guidelines for the Eqtaluation and Control of
kad.-Based Paint Hqzerds in Housing provide
detailed, comprehensive technical information
on how to identify lead-based paint and related
hazards in housing and how to control such haz-

ards safely and efficiently. The purpose of this
document, hereafter referred to as the Guide-
Iines, is to help property owners, govemment
agencies, and private contractors sharply reduce
childhood exposure to lead without unnecessap
ily increasing the cost of housing.

The Guidelines address lead hazards posed by
paint, dust, and soil in the residential environ-
ment. Lead exposures from air emissions,

Superfund sites, drinking water, ceramics, home
remedies, cosmetics, or other sources of lead
exposure are not covered in these Guifulines.

This document replaces Lead-BasedPaint: In-
tenm Guidelines for HaTard Identification anl
Abatement in Public atd Indian Housing, which
was issued by the U.S. Department of Housing
and Urban Development (HUD) in 1990. (Sec-

tion I of this chapter includes a description of
the differences between rhe Interim Guidelines

and the new Guidelines.) These new Guidelines

are applicable to lead hazard evaluation and
control in all federally associated housing, not
just public and Indian housing. Of course, the
Guidelines may also be useful in housing that has

no connection with the Federal Govemment,
as well as day-care centers and public buildings
that operate under conditions that are similar to
those in residential structures.

The Guidelines complement regulations and
other directives and guidelines to be issued by
HUD, the Environmental Protection Agency
(EPA), the Occupational Safety and Health
Administration (OSHA) of the U.S. Depart-
ment of Labor, and the Centers for Disease

Control and Prevention (CDC) of the U.S. De-
partment of Health and Human Services. Other
Federal agencies, as well as State and local gov-

emments, may also issue regulations and other
directives pertaining to housing under their

jurisdictions. Regulations generally specify
minimum requirements for what must be done
and whtn, minimum training and certification
requirements for those conducting the work,
and certain basic standards as to hoc, work must
be done. The Guidelines generally provide more
detailed information than regulations on hoc,

activities related to lead-based paint should
be carried out and why certain measures are

recommended.

'the fuidclines are not enforceable by law
unless a Federal, State, or local statute or
regulation requires that certain parts of this
document be followed.

HUD prepared the Guidelines in close consulta-
tion with EPA, CDC, OSHA, and several other
interested Federal agencies. The National Cen-
ter for Lead-Safe Housing wrote the document,
with the help of numerous experts and practi-
tioners who served as writers and reviewers.

Readers should be aware that lead hazard con-
trol is a rapidly changing field in which new
products, methods, procedures, and standards
are being introduced frequently. Therefore, the
Guidelines will be updated periodically as re-
search and experience provide new information,
as technology advances, and as Federal regula-
tions are revised. HUD welcomes comments
and suggestions on ways to improve these

Guidelines. Please send written comments to:

Director, Office of Lead-Based Paint
Abatement and Poisoning Prevention

U.S. Department of Housing and
Urban Development

451 Seventh Street S!7., Room 8-133
\Tashington, DC 20410

This introductory chapter explains further the
legislative basis for theGuidelines, the intended
readership, and the relationship o{ the Guide-
lines to the 1990 InterimGuidelines and to Fed-

eral regulations. The chapter also includes a

brief summary of the problem of childhood lead
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poisoning, an explanation of the basic concepts
that underlie the methods and procedures set

forth in the Guidelines, and a description of how
the document is structured.

l, Legislative Basis and
Relationship to Federal
Programs and Regulations

A. Legislative Basis

The Guidelines are issued pursuant to Section
1017 of the Residential Lead-Based Paint Haz-
ard Reduction Act of 1992, which is often re-
ferred to as Title X ("Title Ten") because it was

enacted as Title X of the Housing and Commu-
nity Development Act of 1992 (Public Law
102-550). The Guidelines are based on the con-
cepts, definitions, and requirements set forth in
Title X. Section III of this chapter describes

rhe framework of concepts and definitions in
Title X.

As required by Section 1017, the Guidelines are

to be used as guidance for "federally supported
work," which is defined in the Act as "any lead

hazard evaluation or reduction activities in fed-
erally owned or assisted housing or funded in
whole or in part through any financial assis-

tance program of the Department of Housing
and Urban Development, the Farmers Home
Administration, or the Department of Veterans
Affairs." The term "federally owned housing" is

defined in the Act as "residential dwellings
owned or managed by a Federal agency, or for
which a Federal agency is a trustee or conserva-
tor." In this context, the term "Federal agency"
includes HUD, the Farmers Home Administra-
tion, the Resolution Tiust Corporation, the
General Services Administration, the U.S. De-
partment of Defense, the U.S. Department of
Veterans Affairs, the U.S. Department of the
Interior, the U.S. Department of tansporta-
tion, and any other Federal agency. The term
"federally assisted housing" is defined in the Act
as "residential dwellings receiving project-based

assistance under programs including-
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(A) section 221(d)(3) or 236 of the National
Housing Act;

(B) section I of the Housing and Urban Devel-
opment Act of 1965;

(C) section B of the United States Housing Act
of 1937; or

(D) sections 502(a),504,514,515,516 and 533

of the Housing Act of 1949."

B. Relationship to Earlier
HUD Guidelines
These Gruidelines supersede and replace HUD's
Leal-Based Paint: Interim Guidelines for HaTard

Identification and Abatement in Public a.d Indien
Housing (HUD, 1990a). For those familiar with
the 1990 IntenmGuidelines, an appreciation of
the significant differences in context and scope

is important. HUD's 1990 InterimGuidelircs
were based on the legislation at that time,
which, as explained in Section III of this chap-
ter, required the identification and abatement
of all lead-based paint regardless of condition or
location. Also, the InterimGuidelines were writ-
ten for use primarily in conventional public
housing settings, which are multifamily devel-
opments. The new Guidelilles cover a broader
spectrum of housing types and categories of
ownership, and they address the full range of
activities involved in evaluating and control-
ling lead-based paint hazards, as introduced in
1992 by Title X. For example, these Guidelines:

* Cover risk assessment methods for evaluat-
ing current lead-based paint hazards in addi-
tion to inspection methods for identifring
the presence of lead-based paint. These risk
assessment procedures are similar to the risk
assessmenr protocol published by HUD in

June 1992 for use in public and Indian
housing, but they call for less data on man-

agement, maintenance, and occupancy;
therefore, the June 1992 protocol (or its
successor) will remain as a requirement for
the public and Indian housing program until
further notice.
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* Include a completely rewritten chapter
on paint inspection (Chapter 7) with new
procedures based on recent research.

* Focus on correcting lead-based paint
hazords, as opposed to abatement of all
lead-based paint (except in public and
Indian housing where requirements to
abate all lead-based paint still apply).

i Describe new prclcedures for interim
controls to manage lead.based paint
in place.

C. lntended Audience
These Guidelines have been developed to pro-
vide technical guidance to the many individuals
and groups involved with or affected by lead-
based paint in residential housing units. The
audience of these Guidelines includes the
following:

* Lead-based paint abatement contractors.

* Lead-based paint risk assessors and inspector
technicians.

i Lead-based paint training providers.

* State contractor certifying or licensing
agencies.

i Residential building owners and managers,

including public and Indian housing agen-

cies; private, nonprofit housing develop-
ment organizations; and private, for-profit
landlords, managers, and building owners.

1 State and local housing and community
development agencies.

1 State and local health agencies.

i Building maintenance personnel.

i Architects and designers.

) Federal agency staff.

i Environmental laboratory personnel.

* Real estate agents and brokers.

* Casualty and liabihty insurers.

Chapter I : lntroduction

* Lenders and appraisers.

These Guidelines are not intended for use by
untrained persons attempting to control lead-
based paint hazards. Under proposed EPA regu-
lations, contractors and individuals must be

trained and certified to conduct inspections,
risk assessments, and lead-based paint abate-
ment activities.

ll. Background on Child-
hood Lead Poisoning,
Sources of Lead in the En-
vironment, and the Evolu-
tion of Lead Poisoning
Prevention
As understanding of lead's adverse health effects
and the sources and pathways ofexposure to
children has improved, so has recognition of
the seriousness of lead-based paint hazards.

A. Childhood Lead Poisoning
Childhood lead poisoning is "the most common
environmental disease of young children,"
(CDC, 1991a) eclipsing all other environ.
mental health hazards found in the residential
environment (ATSDR, 19BB).

1. Health Hazards

Lead is highly toxic and affects virtually every
system of the body. At high exposure levels,
lead poisoning can cause coma, convulsions,
and death. While adults can also suffer from
excessive lead exposures (discussed in Chapter
9), the groups most at risk are fetuses, infants,
and children under age 6. At low levels lead's

neurotoxic effects have the greatest impact on
children's developing brains and nervous sys-

tems, causing reductions in IQ and attention
span, reading and learning disabilities, hyperac-
tivity, and behavioral problems (Davis, 1993).
These effects have been identified in many
carefully controlled research studies (National
Academy of Sciences, 1993). However, the vast
majority of childhood lead-poisoning cases go

undiagnosed and untreated, since most poi-
soned children have no obvious symptoms.

a
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2. Prevalence Rates

In October 1991, CDC formally revised its

statement on Preuenirag Ixad P oisoning in Yowtg

Children (CDC, 1991b). CDC reduced its "in-
tervention level" for childhood lead poisoning
from the previous threshold of 25 pgldL ro l0
pg/dl (see Appendix 1 for a description of units
of measure for lead in blood, paint, dust, soil,
air, and water). This change was based on scien-
tific evidence indicating that adverse health
effects can occur at levels as low as 10 pg/dl.
Federal agencies estimate that nationwide 8.9
percent (1.7 million) of American children un-
der age 6 have elevated blood lead levels (EBLs)
(Brody, 1994; Perkle, 1994). (lt should be noted
that the 1991 CDC statement did not recom-
mend environmental or medical intervention at
the level of 10 pg/dl. It recommended medical
evaluation at or above Z0 pddL and environ-
mental intervention at or above 20 pgldL or if
blood lead levels of 15-19 persist. Various coun-
seling, monitoring and communitywide preven-
tion activities were recommended at levels be-

tween 10-19 pCldl.)

3. Highest Risk Populations

Lead poisoning affects children across all socio-
economic strata and in all regions of the coun-
try. However, because lead-based paint hazards

are most severe in older, dilapidated housing,
the poor in inner cities are disproportionately
affected. In many such neighborhoods over half
of all young children are lead poisoned. Nation-
wide, African-American children are twice as

likely to be lead poisoned as white children
across all income categories (ATSDR, 1988;

EPA 1992b).

4. Health Screening

In 1990 CDC called for a phase-in of universal
blood lead testing of all young children (unless

it can be shown that the community has no
lead poisoning problem) because most poisoned

children do not exhibit easily identifiable symp-
toms and virtually all children are at risk (CDC,
1991a). The 1992 MedicaidGuidelines called for
all children under age 6 to be tested (HCFA,
1992) . ln 1993 the American Academy of
Pediatrics (AAP) also revised its policy to

.&

recommend the routine screening of virtually
all young children under age 6 (AAB 1993).

B. Causes of Childhood Lead
Poisoning
Today, children in the United States are lead
poisoned primarily through ingestion by normal
hand-to-mouth activity and, to a lesser extent,
inhalation. Because lead is ubiquitous in indus-
trial societies, there are many sources and path-
ways of lead exposure.

1. Lead in Residential Paint
The foremost cause of childhood lead poisoning
in the United States today is lead-based paint
and the accompanying contaminated dust and
soil found in older houses (CDC, 199lb;
Rabinowitz, 1985b; Jacobs, 1994). As early as

1897, lead-based paint was identified as a cause

of childhood lead poisoning (Tirmer, 1897;

Reich, 1992). Many countries prohibited the
use oflead in residential paints as far back as

1922 (Rabin, 1989). Lead was a major ingredi-
ent in most interior and exterior oil house
paints prior to 1950, with some paints contain-
ing as much as 50 percent lead by dry weight. In
the early 1950s, other ingredients became more
popular, but some lead pigments, corrosion in-
hibitors, and drying agents were still used. Lead
was first regulated in residential paint in l97Z at.

0.5 percent and "banned" in 1978, meaning
that paint could contain no more than 0.06 per-

cent lead by dry weight (Reich, 1992; Rabin,
1989).

2,Lead-Based Paint in Housing
HUD estimates that three-quarters of pre-1980

housing units contain some lead-based paint.
The likelihood, extent, and concentration of
lead-based paint all increase with the age of the
building. Fully 90 percent of privately owned
units built before 1940, B0 percent of units built
between 1940 and 1959, and 62 percent ofunits
built between 1960 and 1979 contain some

lead-based paint (HUD, 1990b). Because the
grearesr risk is in dwellings built before 1950,

older housing generally commands a higher pri-
ority for lead hazard controls. However, there is

l-6
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evidence that significant amounts of lead-based

paint were sold as late as 1971, when New York

City's Health Department tested 78 "new" resi-

dential paints and found B of them to have lead

ranging from2.6 percent to 10.8 percent (NY
Times, 1971). See Chapters 3 and 5 for lead
prevalence data by year ofconstruction and by

building component type.

3. Lead in Surface Dust
The belief that in order to be poisoned children
must eat lead-based paint chips is unfounded.
The most common cause of poisoning is the
ingestion-through hand-to-mouth transmis-
sion-of lead-contaminated surface dust (Clark,
1991; Bellinger, 1991; Roberts, 1991; Chisolm,
1985; Farfel, 1990; Farfel, 1994). Lead-contami-
nated dust may be so fine that it cannot be seen

by the naked eye. In addition, lead-contami-
nated dust is difficult to clean up. Leaded dust is

generated as lead-based paint deteriorates over
time, is damaged by moisture, abraded on fric-
tion and impact surfaces, or disturbed in the
course of renovation, repair, or abatement
projects. Lead can also be tracked into homes
from exterior dust and soil. These Guidelines
address lead in surface dust and soil as well as in
paint since Congress also defined lead found in
dust and soil to be lead-based paint hazards.

4.Lead in Soil

Children can also be exposed to lead in bare

soil. The high levels of lead in soil typically
come from deteriorating exterior lead-based

paint around the foundation ofa house (Ter

Hary 1974; Linton, 1980). The fallout of lead

emissions from the combustion of leaded auto-
mobile gasoline, lead-based paint, and industrial
sources also contributes to lead levels in soil
(ATSDR, 1988). In some areas high leaded soil
levels result from factory and smelter emissions
or deteriorating lead-based paint on steel struc-
tures, such as bridges. Bare soil that is contami-
nated with lead poses a hazard to children who
play in it. Lead in soil may also be tracked into
a home, increasing interior leaded dust levels.
These Guidelines address lead-contaminated
soil, as well as lead-based paint.

Chapter I : lntroduction

5. Other Causes of Lead Poisoning

Other sources and pathways of lead poisoning
in children can include drinking water, point
sources (such as smelters or industrial discharg-
ers), ceramics, lead brought home from a

parent's workplace, home and folk remedies,
cosmetics, and hobbies (such as casting lead
sinkers or toy soldiers, making stained glass,

loading ammunition, and soldering). For some

children these sources may account for their
exposure; however, for most children, paint,
dust, and soil are the primary sources of lead
poisoning.

C. The Evolution of Prevention
Approaches
The approach to identifuing and responding to
lead-based paint hazards in American housing
has evolved over the past several decades.

1. Medical Treatment of Poisoned
Children (Tertiary Tieatment)
During the 1940s and 1950s, deaths from child-
hood lead poisoning were common. Using che-
lation therapy (the use ofdrugs to excrete lead
from the body), medical providers attempted to
treat symptomatic cases to prevent death, with
the assumption that children who survived had
been cured. During the 1950s studies in Chi-
cago (Williams,1952), Boston (1954), New
York City (Mclaughlin, 1956), and Baltimore
(Chisolm, 1956) demonstrated conclusively
that children who survived serious lead poison-

ing were often left mentally retarded or other-
wise permanently impaired (Lin Fu, 1982).

2. Screening and Case Management
Programs (Secondary Prevention)
Recognition of these neurological problems
gave rise to expanded screening and case man-

agement programs in many cities and States.

taditionally, the approach to childhood lead-
poisoning prevention has been reactive, relying
on the identification of a poisoned child to trig-
ger investigation of lead hazards in the home
environment.

a
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Based on the belief that children had to eat

lead.based paint chips to be poisoned, the typi-
cal response to a lead poisoning during the
1970s and early 1980s consisted of removing
deteriorated lead-based paint by scraping, un-
controlled sanding, or open-flame burning. Ap-
proaches differed slightly from city to city. Some
required removal of all lead-based paint to a

certain height, such as 5 feet; others required
only that deteriorating paint be removed. How-
ever, these traditional abatements had one com-
mon characteristic: little attention was paid to
controlling, containing, and cleaning up leaded
dust. In many cases these paint removal meth-
ods actually aggravated the problem and in-
creased lead exposures, poisoning workers and
children in the process. Several studies found
that uncontrolled abatement and inadequate
cleanup caused increased blood lead levels
(Farfel and Chisolm, 1990; Rabinowitz, 1985a;

Amitai, 1987).

3. Primary Prevention

In 1987 Congress concluded that responding to
lead-based paint hazards on an individual basis

only after a poisoning was inappropriate. The
Housing Act of 1987 (P.L. 100-242) directed
attention to finding and abating lead.based
paint in housing to prevent lead poisoning (pri-
mary prevention). The presence of lead-based

paint on any and all surfaces was considered to
be a hazard, and permanent abatement of all
lead-based paint was deemed the only appropri-
ate response. Requirements for action were lim-
ited primarily to conventional public and ln-
dian housing, where full abatement of all
lead-based paint is completed during substantial
rehabilitation or if an EBL chlld is identified.
HUD's 1990 InterimGuidelines, which evolved
from this statute, properly emphasized the dan-
ger of lead-contaminated dust and the need for
worker protection and thorough cleanup.

lll. The Title X
Framework
Title X fundamentally reorganizes the national
approach to controlling lead-based paint haz-

ards in housing by focusing attention on lead

.&

hazards through the establishment of new re-
quirements for property owners as well as Fed-

eral agencies and mandating action to improve
the safety and effectiveness oflead-based paint
activities.

A. Definition of "Lead-Based
Paint Hazard"
Most importantly Title X redefines the concept
of "lead-based paint hazards." Under prior Fed-

eral legislation, a lead-based paint hazard was

defined as any paint containing 1 mg/cmz or
more of lead regardless of its condition or loca-
tion. Title X states that a lead-based paint haz-

ard is "any condition that causes exposure to
lead from lead-contaminated dust; bare, lead-
contaminared soil; or lead-based paint that is

deteriorated or intact lead-based paint present

on accessible surfaces, friction surfaces, or im-
pact surfaces that would result in adverse hu-
man health effecrs." Thus, under this definition,
intact lead-based paint on most walls and ceil-
ings is not considered a "hazard," although the
condition of the paint should be monitored and
maintained to ensure that it does not become
deteriorated.

'S7hile most efforts to reduce lead hazards in
housing wifl now be aimed at controlling lead-
based paint hazards as defined by Title X, Fed-

eral law makes one notable exception: in public
and Indian housing, all lead-based paint must

be abated when the housing is modernized.

B. Strategic Framework for
Lead Hazard Control
As shown in Figure 1.1,lltle X's objective of
reducing exposures from lead-based paint haz-

ards is accomplished by evaluating and control-
ling lead-based paint hazards.

1. Evaluating Lead Hazards

Lead hazard evaluation may be accomplished by
risk assessment or inspection, or by a combina-
tion of the two. The combination approach re-

sults in an identification of all lead-based paint
and lead-based paint hazards.
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Figure l.l Title X's Lead Hazard Control Framework.
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"Paint inspection" is a surface-by-surface inves-

tigation of all painted surfaces-interior and
exterior, in common areas of multifamily build-
ings, as well as in dwelling units-using por,
table x-ray fluorescence (XRF) analyzers and/or
laboratory analysis of paint samples to deter-
mine the presence of lead-based paint, and the
provision of a report on the results.

Inspections to identify the presence of lead-
based paint should not be confused with clear-
ance examinations, risk assessments, or investi-
gations of homes with lead-poisoned children.

"Risk assessment" is an onsite investigation of
a residential dwelling for lead-based paint haz-

ards and includes, but may not be limited to, a

visual inspection; limited environmental sam-

plings ofdust, soil, and deteriorated paint; and a
report of the results that identifies acceptable
abatement and interim control strategies for

Chapter t: lntroduction

controlling any lead-based paint hazards identi-
fied. Risk assessments and paint inspections can
be combined (see Chapters 3, 5, and 7).

2. Controlling Lead Hazards
'Iltle X provides for three types of lead hazard

control: interim controls, abatement of lead-
based paint hazards, and complete abatement
of all lead-based paint.

"Interim controls," according to Title X, are "a
set of measures designed to reduce temporarily
human exposure or likely exposure to lead-
based paint hazards, including specialized clean-
ing (to reduce lead-contaminated dust), repairs,
maintenance, painting, temporary containment,
ongoing monitoring of lead-based paint hazards

or potential hazards, and the establishment and
operation of management and resident educa-
tion programs." Interim controls include dust

*
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Figure 1.2 Some Lead-Based Paints Had as Much as
5O Percent Lead.

removal, paint film stabilization, and friction
and impact surface treatments. Interim controls
are appropriate for implementation on a broad
scale and may prove cost-effective in many
cases. lfhenever interim controls are employed,
ongoing monitoring of lead hazards must be un-
dertaken by the property owner, as some poten-
tial hazards are still present.

"Abatement of lead-based paint hazards," ac-

cording to Title X, is "any set of measures de-

signed to permanently eliminate lead.based
paint hazards . . ." Such measures may include
"(A) the removal of lead-based paint and lead-
contaminated dust, the permanent containment
or encapsulation of lead-based paint, the re-
placement of lead-based painted surfaces or
fixtures, and the removal or covering of lead-
contaminated soil; and (B) all preparation,

cleanup, disposal, and post-abatement clearance
testing activities associated with such mea-

sures." Consistent with its fcrcus on lead-based
painthaTards, Title X has redefined the term
"abatement" to mean the eliminzrtion of "lead-
based paint hazards," not necessarily all lead-
based paint.

"Complete abatement of lead-based paint," is

rhe permanent control of all lead.based paint,
interior or exterior, intact or deteriorated, using
the same methods as those included in the defi-
nition of abatement of lead-based paint hazards.

Title X requires cornplete abatement for puhlic
and Indian housing (according to the statutory
requirements that have been in place since
1987). Specifically, all pre-1978 pr"rblic and In-
dian housing must be inspected, and all lead-
based paint identified must be abated (not just
lead-based paint hazards). Abaternent usually
occurs during rehabilitation or modernization.

C. Requirements To Ensure
Ouality Control
Tir ensure that leacl hazard control work is car.
ried out safely and effectively, Title X imposes

new requirements for consistency and quality
control.

1. Thaining and Certification
Title X requires EPA to promr"rlgate regulations
to ensure that all risk assessors, inspector tech.
nicians, and ahatement supervisors meet mini-
mum training requirements and are certified by

an EPA-approved State program (or by EPA in
those States that have not sought approval ftrr
their lead control program within 2 years after
EPA has issued its regulations). A11 workers and
project planners must be properly trained by an
accredited training provider. The proposed

regulation can be found in the Fedtral Regi.ster

(Vol. 59, No. 170, P. 45871September 2,1994)
In addition, it should be noted that the Na-
tional Lead Abaternent Council (NLAC) is

establishing the XRF Operators Registry for
inspectors who use the XRF instrument.

&
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2. Accreditation of Tiaining
Providers

Lead-based paint-related training must be pro-
vided by a training program that has been for-
mally accredited either by EPA or by an EPA-
approved State program. EPA has developed or
is developing model training courses for inspec.
tor technicians, abatement supervisors, abate-
ment workers, and risk assessors, and is estab-

lishing minimum national criteria for training
providers. Also, in an effort to build a national
network of training providers, EPA has pro-
vided "seed" money grants ro five university-
based training centers (see Chapter 2).

3. Health,Based Standards

Consistent criteria must be used for identifying
lead-based paint hazards and triggering lead haz-

ard control action. Title X directs EPA to iden.
tifi, dangerous levels oflead in soil, dust, and
existing paint films.

4. Performance Standards for Testing
and Abatement Products

Title X also requires that appropriate criteria,
testing protocols, and performance characteris-
tics be developed for lead-based paint testing
and abatement products. It is expected that
these standards will be developed jointly by
HUD and EPA, with technical support from the
National Institute for Standards and Technol-
ogy (NIST). Private-sector organizations such
as the American Society for Testing and Mate-
rials (ASTM) may also play a role in developing
such standards.

5. Laboratory Accreditation
Laboratories analyzing environmental samples

of lead in paint film, dust, and soil must follow
established protocols and procedures and be ac-

credited through the EPA National Lead Labo.
ratory Accreditation Program (NLLAP). Such
laboratories will become "EPA recognized."
Property owners, risk assessors, inspector tech-
nicians, and contractors should ensure that
laboratory analyses are performed by an "EPA-
recognized" laboratory.
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D. State and Local Regulations
If there is a difference between Federal, State,
or local regulations, the more stringent
requirements must be observed in any given
jurisdiction.

lV. Organization and Use
of the Guidelines
Evaluation and control of lead-based paint haz-

ards is an evolving fleld. For cases in which re-
search has demonstrated that certain tech.
niques are appropriate, references are cited. In
some cases, there has been no research done
that clearly describes the best approach to solv.
ing a specific problem. Recognizing that prob-
lems require answers, these Gzidelines offer ad-

vice based on the experience and considered
judgment of the authors and reviewers. For
cases in which citations are not provided, the
reader should assume that the source of the ad-

vice is anecdotal and is the best advice that
HUD can provide at this time. Those references

that are unpublished are available through the
EPA National Lead Information Center (see

Chapter 2).

A. Chapter Organization
A short summary of steps is provided at the be-
ginning of each technical chapter to alert the
reader to especially critical points and action
steps. In general, the material is presented in
each chapter in order ofsequence in a typical
project; however, a complete reading and un-
derstanding of these Guidelines is essential be-

fore any project is undertaken. Wherever pos-

sible, the Guidelines explain the rationale for
recommendations and provide a technical
description of the action to be taken.

1. Chapters 1-4: Background
Information
Understanding the background material is criti-
cal to the successful completion of any project.
Chapter 1 ("lntroduction") describes the pur.
pose and application of rhe Guidzhnes; briefly
reviews the hazards of lead-based paint in

.&
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housing; summarizes major departures from past

approaches; and provides context in terms of
Federal law, regulations, and agency programs.

Chapter 2 ("Where to Go for Help") introduces
the types of individuals involved in evaluating
and controlling lead-based paint hazards in
housing, explains their roles, and summarizes

their qualifications. Chapter 3 ("Before You Be-

gin the Project") identifies the critical issues

that must be examined to avoid problems and
mistakes that can result in project delays and
cost overruns. Chapter 4 ("Renovation and
Lead-Based Paint") provides general advice on
how to carry out work in older housing so that
lead hazards are not inadvertently created (e.g.,

by disturbing lead-based paint) and how to
combine renovation with abatement work.

2. Chapters 5-7: Hazard Evaluation
Hazard evaluation helps to ensure the selection
of the safest and most cost-effective hazard con-
trol strategy for each situation. Chapter 5 ("Risk
Assessment") provides detailed guidance on
how risk assessments are to be conducted in
various categories of housing, including proto-
cols for environmental sample collection and
interpretation, evaluation of building and paint
condition, and methods for sampling a subset of
units in multifamily buildings. Chapter 6 ("On-
going Monitoring") describes how reevaluations
are to be performed and provides detailed
schedules for when they are needed. Chapter 7

("Paint Inspection") provides detailed informa-
tion on methods for testing housing to deter-
mine the presence of lead-based paint on a

surface-by-surface basis, including the use of
portable XRF analyzers and paint-chip sampling
for laboratory analysis.

3. Chapters 8-10: Preparation for
the Project
The critical steps in preparing to control lead-
based paint hazards are covered in Chapters B-
10. Chapter B ("Occupant Protection and Con-
tainment") provides guidance on the steps

needed to ensure that occupants are not endan-
gered and that contamination is not spread.

Chapter 9 ("Worker Protection") provides

detailed advice on how to comply with the
OSHA Lead in Construction Standard while
performing work in housing. Chapter 10 ("Haz-
ardous and Nonhazardous !7aste") provides de-
tailed, practical advice on methods for segregat.

ing, handling, and disposing various kinds of
debris to protect the environment and meet
hazardous waste requirements at the lowest cost.

4. Chapters 11-15: Hazard Control,
Cleanup, and Clearance

Detailed information on how to carry out all
aspects oflead hazard control is provided in
Chapters 11-15. Chapter 11 ("lnterim Con-
trols") provides specific guidance on interim
controls: general principles of interim controls,
dust removal, paint film stabilization, friction
surface treatments, and soil and exterior dust
treatments. Chapter 12 ("Abatement") covers
general principles of abatement such as compo-
nent replacement, enclosure, paint removal
methods, and soil abatement. Chapter 13 ("En-
capsulation") describes how to use encapsulants
and the status ofsuch products pending the de-
velopment of performance standards pursuant

to Title X. Chapter 14 ("Cleanup") details
cleanup procedures for lead hazard control
projects. Chapter 15 ("Clearance") explains
how to conduct clearance tests after a lead haz-

ard control project to ensure that a unit or area

is safe for reoccupancy.

5. Chapters 16-18: Other Issues

Information on addressing lead-based paint haz-

ards in special situations is provided in the final
chapters of these Guidelines. Chapter 16
("Evaluation of Houses !7ith Lead-Poisoned
Children") describes the special measures that
are usually taken by health department staff and
others to investigate environmental lead haz-

ards once a child has been identified as poi-
soned. Chapter 17 ("Maintenance") addresses

the range of issues related to lead-based paint as

it is encountered in the course of routine main-
tenance work. Chapter 18 ("Historic Preserva-

tion") discusses the special situations and issues

surrounding lead-based paint in historic
dwellings.

.&
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6. Glossary and Appendixes

The definitions of key terms are consolidated in
the glossary and deserve special attention be-

cause the meanings of several key terms (such as

"abatement") differ from common usage. The
appendixes provide detailed background infor-
mation and technical materials.

B. Units of Measurement
* pg/ft2-micrograms per square foot.

* ppm-parts per million by weight (10,000

ppm = 1 percent), equivalent to Vglg.

i ppb-parts per billion by weight (1,000

ppb = 1 ppm).

* pg/g-micrograms per gram of sample,

equivalent to ppm by weight.

* percent-percent by weight, used usually for
paint (1 percent = 10,000 rrg/g).

i mg/cm2-milligrams per square centimeter,
used for paint,

i pg/mr-micrograms per cubic meter, used

for air.

* pg/dl-micrograms per deciliter, used for
blood.

C. Federal Lead Standards
If Federal standards differ from State and local
standards, the most stringent standards must be

applled.

1. Paint
+ 1.0 mg/cm2 or 5,000 rrg/g (0.5 percent).

2. Leaded Dust Levels for Risk
Assessments (by wipe sampling)

+ 100 pg/ft2-floors (carpeted and
uncarpeted).

+ 500 p"gftZ-interior window sills.

Chapter I : lntroduction

+ 800 pg/ft2-window troughs (previously

called "window wells" in the literature).

3. Dust Levels for Lead Hazard
Screen Only
* 50 pg/ft2-floors.

+ 400 pg/ftz-window troughs.

4. Leaded Dust Clearance Levels
(by wipe sampling)

+ 100 pg/fC-floors (includes carpeted and

uncarpeted floors).

+ 500 pgfftz-interior window sills.

+ 800 pg/ft2-window troughs (previously

called "window wells" in the literature).

+ 800 pg/ft2-exterior concrete surfaces.

5. Bare Residential Soil

+ 5,000 pg/g-paving or removal criteria.

+ 2,000 pg/g-building perimeter and yard.

+ 400 rrg/g-play areas and high-contact areas

for children.

6. Airborne Lead Particulate
* 30 pg/m3-OSHA action level (8-hour,

time-weighted average ).

* 50 pg/m3-OSHA permissible exposure
limit (8-hour, time-weighted average).

7. Elevated Blood Lead Level

| 20 peldL (or 15-19 rrg/dl in two consecu-
tive samples taken several months apart)-
CDC environmental intervention level for
individual child.

8. Waste

1 5 ppb (parts per blllion) by TCLP test.

a
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B. Residents
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l. lntroduction
No single discipline or profession is responsible
for lead poisoning prevention, which involves
housing, public health, and environmental di-
mensions. This chapter provides information
on:

* Required expertise and qualifications.

* Sources of assistance for residents or owners.

* Coordination of work among the various
professions.

!1. Housing
Because lead-based paint hazards are almost
always linked to the condition of the dwelling,
housing design professionals, housing or build-
ing departments, housing contractors, and prop-
erty owners are often in the best position to
complete anJ maintain any necessary repairs or
improvements in the home environment. Ulti.
mately, owners are responsible for authorizing
and financing the work. While public health
and environmental agencies may occasionally
exert primary influence over a dwelling, the role
of housing professionals is usually predominant.

A. Owners
Property owners have the primary responsibility
for correcting lead-based paint hazards, since
they control the dwelling. Owners' responsibili-
ries are listed in Thble 2.1 and are distinct from
the responsibilities of residents, unless, of
course, they are owner-occupants. !7hile own-
ers may choose to delegate authority for lead
hazard control projecrs to project managers,
property management companies, environmen.
tal consultants, design professionals, or others,
they are ultimately responsible for the successful

completion of the project. A risk assessor or in-
spector technician can provide important ad-

vice and/or data; however, owners make the
final decision regarding the choice of the appro-
priate lead hazard control treatment. Owners
may choose to implement treatments during
the vacancy, renovation, or sale of the dwelling
(see Chapter 3). Owners are also responsible for
ensuring that routine maintenance work is per-
formed safely to prevent the creation of leaded
dust hazards. For instance, special cleanup
measures may be required for many mainte-
nance jobs that previously involved only a

broom sweep. Finally, owners are responsible for
determining how projects are to be financed,
filling out grant or loan applicatlons (if they are

Table 2.1 Owner Responsibilities

Administering and financing overall project.

Acquiring the necessary expertise from certified risk assessors, inspector technicians, lead hazard control
contractors, and trained workers and planners.

Selecting and approving final lead hazard control measures, with input from risk assessors.

Revising routine maintenance work practices to prevent lead hazards from being generated.

Providing information on lead poisoning to residents (HUD, EPA, and local health department pamphlets).

Monitoring conditions to ensure that lead-based paint hazards do not recur and ensuring that the periodic
reevaluation is performed by a certified inspector technician or certified risk assessor.

Obtaining waste permits, manifests, etc.

Financing lead hazard evaluation and control.
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available in the jurisdiction), and making sure

that the project goes smoothly. Public housing
authorities have found that a periodic onsite
appearance by the owner or owner's representa-
tive clearly reinforces the importance of the
work being done.

How can owners make certain that abatement
or interim control work is done properly? !7hi1e
Title X requires all abatement work to be per-

formed by certified supervisors and trained
workers, there is no such requirement for in-
terim control work. Because nearly all forms of
lead hazard control work can create hazardous

conditions, owners should insist that all such
work be done by trained individuals.

The following landlord associations provide
information to their members on owner
responsibilities:

Council of Large Public Housing Authorities
601 Pennsytvania Avenue NW., Suite 625
'Washington, DC 20004
(202) 638-1300

National Association of Housing and
Redevelopment Officials

1320 18th Street N\il/., Suite 500
'lTashington, DC 20036
(2oz) 429-2960

National Multi-Housing Council/
National Apartment Association

1850 M Street NW., Suite 540
\Tashington, DC 20036
(202) 659-338r

B. Residents
If residents are also owners, their responsibilities
are the same as those outlined in the section
above. If residents are renters, they typically
have certain shared responsibilities with the
owners in reducing the risk of lead poisoning
in children. Cenerally, owners are responsible
for providing properties that are lead-safe and
surfaces that are cleanable. Residents are re-
sponsible for performing ordinary household
cleaning of those surfaces, particularly floors
and exterior and interior window sills. If a po-

tential lead hazard develops (e.g., peeling

paint), the resident should report it to the land-
lord. The Centers for Disease Control and Pre-

vention (CDC) recommends that parents have
their young children screened for lead poisoning
by no later than 12 months of age, either by
their pediatrician or the local health depart-
ment. This service is often provided at no
charge to the parent.

The many sources of public infrrrmation on
lead poisoning include:

EPA Lead Information Hotline
1-800-s3 2-3394 ( 800-LEAD-FYr )
(The Hotline provides many materials,
including the EPA lead hazard infcrrmation
pamphlet, which is in both Spanish and
English.)

National Lead Information Center
Clearinghouse, operated by the National
Safety Council

1-800+Z4-LEAD
(The Clearinghouse provides technical
assistance by phone to the general public
and professionals.)

Childhood Lead Poisoning Prevention
Programs (see Appendix 2)

EPA Regional Offices (see Appendix 3)
Occupational Safety and Health
Administration (OSHA) Regional Offices
(Appendix 4)

Local Health Departments
Local Poison Control Centers
Local Public or Indian Housing Authorities
Local Housing and Community

Development Agencies

HUD Office of Lead-Based Paint Abatement
and Poisoning Prevention

r-800-743-5232

C. Property or Project
Managers
Property managers and management companies
may sometimes act as the owner's designated
representative on lead-based paint issues, in
which case they assume the ownerb responsi-
bilities described above. These individuals are
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responsible for acquiring the expertise needed
to properly handle potential lead hazards by
sending staff members to appropriate training
programs or by contracting for services with
certified risk assessors, certified inspector
technicians, or certified abatement project
supervisors.

D. Architects/Engineers/
Rehabilitation Specialists
When planning lead hazard control activities in
multiple dwellings, an owner may employ archi-
tects, engineers, rehabilitation specialists, or
other specialists in housing construction. A11 of
these specialists may be considered "planners"
(as the rerm is used in Title X). Title X requires
that planners receive training, since most archi-
tects, engineers, and rehabilitation specialists
do not currently understand the differences
hetween lead hazard control, asbestos hazard

control, and ordinary construction work.

\il/hether or not they are trained and certified
as planners, housing specialists should consult
a certified risk assessor or cerrified abatement
project supervisor to acquire this expertise on
the planning team. If job specifications are de-

veloped, they should be reviewed by a certified
risk assessor; if no risk assessor is available, a
qualified envirr>nmental or health scientist
should be consulted. A certified individual may
be required in some programs and jurisdictions.

Planning for housing rehabilitation without
taking lead hazard control into account can
greatly increase the cost of the overall effort.
For example, a local housing department re-

cently discovered that failing to include lead
hazard control in its original rehabilitation
project cost millions of dollars more than it
would have if abatement had been integrated
into the original work (Washington Post, l99Z)

For many small-scale projects (e.g., single-
family homes or projects with less than 5 units),
retaining an architect, engineer, or housing re-
habilitation specialist may not be feasible or
necessary. In this case a certified abatement

contractor or supervisor may need to consult
directly with a certified risk assessor and the
owner.

Collaboration should occur between the owner
and persons knowledgeable about lead hazard

control work and construction. Ideally an
owner should seek guidance from a risk assessor

who has demonstrated knowledge about both
construction and lead hazard control. However,
often a team effort will be required, with con-
tractors providing expertise on construction,
and risk assessors providing information on
identifying and controlling lead hazards.

Lists of housing professionals are available
from:

American Institute of Architects
1735 New York Avenue N!7.
\il/ashington, DC 20006
(202) 626-7300

National Society of Professional Engineers
1420 King Street
Alexandria, V A 22314-27 94
(io3) 684-2800

American Consulting Engineers Council
1015 15th Street N!7.
Washington, DC 20005
(202) 347-7474

E. Housing and Code
lnspectors
In many jurisdictions some kinds of lead hazards
(such as peeling paint) may be identified in the
course of ordinary housing or building code in-
spections. However, most housing and building
inspectors do not currently have the training to
recognize all kinds of lead hazards (e.g., leaded
dust hazards). Individuals engaging in identifi-
cation of lead-based paint hazards should be

certified or licensed by their State or local ap-
proving authority as a risk assessor or inspector
technician.

2-5



.r Chapter 2: Where to Go for Help-Oualifications and Roles .&

Local Health Departments
Local Envi ronmental Agencies
Local Public and Indian Housing Authorities
Local Housing and Community

Development Agencies
EPA Regional Lead Tiaining Centers

(see Appendlx 5)
Other Tiaining Providers (see Appendix 6)

!7hi1e Title X does not require that interim
control work be performed by certified
contractors, OSHA requires that workers deal-
ing with lead-containing surfaces be trained
(29 CFR 1926.67). The EPA worker training
curriculum is an acceptable way to train such
workers. Since some types of interim controls
can produce hazardous conditions ifproper con-
trols are not in place, an owner should insist on
proper training for all personnel performing this
kind of work.

G. Public and lndian Housing
Authorities and Other Housing
Agencies
Much of the lead hazard conffol work in this
country to date has occurred in housing owned
by public and Indian housing authorities, which
are local agencies supported by HUD. In addi-
tion, local lead hazard control laws have existed
for several years in Maryland and Massachu-
setts. Representatives from housing authorities
and these two States can provide various kinds
of help and information to owners or residents
undertaking lead hazard control work, such as

the names of contracting firms.

H. lnsurance Companies
All risk assessors, inspector technicians, con-
tractors, consultants, planners, and waste haul-
ing companies may need to be properly bonded
and insured. At this time only a few insurance
companies provide such insurance. Owners
should make certain that any company retained
for lead hazard control is insured specifically
for lead exposures.

A list of insurance companies that offer lead

abatement general and professional liability

F. Lead Hazard Control
Supervisors and Workers
Because lead abatement projects are dangerous,

they must be managed by certified supervisors

and performed by trained workers. Certified as-

bestos abatement contractors, hazardous waste

site contractors, or radon remediation contrac-
tors do not necessarily possess the kinds of skills
required to perform lead hazard control work
safely. Lead hazard control firms should employ
professionals with construction and/or general

carpentry or building renovation experience,
in addition to environmental experience.
These firms should also carry general liability
insurance, workers' compensation, and other
insurance. Bid, performance, and payment
bonding and hazardous pollutant insurance
coverage may be required by some owners for
large jobs.

In a few areas, market forces and government-
funded abatement programs have produced a

pool of qualified lead abatement contracrors.
These contractors have invested in training,
thus equipping their supervisors and workers
with the ability to perform abatement work
safely. In addition, these contractors have some

experience in completing abatement work that
conforms to requirements similar to these

Guidelines. Many abatement contractors over
the past few years have completed abatement
projects in public housing under specifications
based on HUD's 1990 Guidelines. Many of these
projects have been monitored by industrial hy-
gienists or professional environmental consult-
ants, who are often a good resource for finding
qualified contractors.

Lists of certified supervisors in a given locale
may be available from:

The National Lead Abatement Council
P.O. Box 535

Olney, MD 20832
(301) 924-0804 or
(800) 590-NLAC

The Environmental Information Association
1777 Northeast Expressway, Suite 150

Atlanta, GA30329-2440
G04) 633-2622
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coverage can be found in Appendix 6. Call
the National Lead Information Center at
L-800-424-LEAD for a complete listing.

l. Real Estate Brokers
and Agents
Pursuant to section 1018 of Title X, real estate

brokers and agents will be responsible for pro-
viding buyers with a brochure on lead hazards

for residential properties built before 1978. The
agents should educate potential buyers and
sellers about lead hazards and should encourage
risk assessments or inspections of pre-1978

dwellings.

lll. Health

A. Public Health
Health professionals (including health care

providers and public health professionals) and
agencies play a leading role in conducting pub-

lic education campaigns, enforcing local lead
control laws, and identifying those children and
workers who have already been poisoned. In
some cases health agencies can legally mandate
changes in the dwelling when a poisoned child
has been identified. However, health care pro-
fessionals are often limited to providing medical
treatment or hlood lead screening programs.
Reducing exposure (primary prevention) is

known to be far more effective than providing
medical treatment after poisoning. Because lead
hazard control is dangerous work that can exac-
erbate a given situation if not performed prop-
erly, health professiclnals are often best suited
to provide scientific advice and design programs

to prevent further poisoning of children or
abatement workers.

B. Health Care Providers
Health care providers can provide expertise
on medical surveillance and treatment. Pedia-
tricians often perfrrrm routine blood lead
screenit-rg for their young patients, based on
the recommendations frorn CDC and the
Arnerican Acaderny of Pediatrics (AAP). Both

Chapter 2: Where to Go for Help-Oualifications and Roles
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organizations now recommend that all children
under age 6 be screened routinely for elevated
blood lead levels (EBLs) using a blood lead

test (not the erythrocyte protoporphyrin (EP)

test) (CDC, 1991b;AAP, 1993). Any pediatri-
cian or physician treating children under age 6

should be aware of these recommended medical
guidelines.

Physicians providing medical surveillance ser-

vices for adult workers should be board-certified
in occupational medicine. Medical surveillance
for lead hazard control workers is regulated un-
der the OSHA Lead in Construction Standard
(29 CFR 1926.62). Physicians providing medi-
cal surveillance for lead hazard control workers
should be aware of their legal duties by obtain-
ing and reading the standard, which is available
from any OSHA regional office (see Appendix
4). In addition to their legal duties, physicians

can provide important counseling for patients
who are exposed to lead or who have EBLs.

Organizations that provide information about
medical surveillance for lead or blood lead
screening include:

Childhood Lead Poisoning Prevention
Programs (Appendix 2)

American Academy of Pediatrics
141 Northwest Point Boulevard
P.O. Box 927
Elm Grove Village, IL 60009
(Please request information in writing)

Association of Occupational &
Environmental Clinics

1010 Vermont Avenue NW., Suite 513
'l7ashington, DC 20005
(202) 3474e76

American College of Occupational &
Environmental Medicine

55 West Seegers Road
Arlington Heighm, IL 60006
(708) 228-6850

Local Health Departments
Local Poison Control Centers
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National Conference of State
Legislatures (NCSL)

1560 Broadway, Suite 1700

Denver, CO 80202
(303) 830-2200

State Public Health Agencies

lV. Environment
!7hi1e there is a significant overlap with public
health departments, environmental profession-

als and agencies have primary responsibility for
ensuring that proposed construction practices

in lead hazard control do not harm workers,
the environment, or children who retum to
the dwelling after work is completed. This is

accomplished by requiring special equipment,
containment, cleanup project monitoring, and
waste management. Environmental profession-

als provide onsite information to owners and
health professionals in the form ofrisk assess-

ments, inspections, clearance examinations,
and surveillance of work practices.

A. Risk Assessors and
lnspector Technicians
Risk assessors are certified professionals who
can identifu lead-based paint hazards and pro-
vide recommendations to owners on acceptable
options for controlling them. Inspector techni-
cians are trained to identifu lead-based paint on
a surface-by-surface basis. One known jurisdic-
tion now requires risk assessors and inspector
technicians to provide "lead-safe" or "lead-free"
certificates for specified durations (Rhode

Island, 1993).

1. Risk Assessors

As a systematic approach to identifying lead
hazards, risk assessment is a recent development
in lead poisoning prevention efforts, originating
with a nonprofit public housing insurance pro-
gram (HES, 1991). The system was adopted by
HUD in June 1992 for use in public and Indian
housing developments (HUD, 1992). In the
past few years, numerous public housing
authorities have performed risk assessments of

C. Public Health Practitioners
(Nursesf

Public health practitioners often are the direct
point ofcontact for blood lead screening pro-
grams and often play the role of coordinator
between parent, child, physician, and environ-
mental inspector in cases of lead poisoning in
children. In many circumstances they conduct
the actual blood specimen collection in the
home, clinic, or hospital. They are also skilled
at communicating information on the sources

of lead poisoning and practical ways of reducing
exposures.

D. Public Health Departments
Many local public health departments conduct
lead poisoning prevention services or can
arrange for such services. The development of
a primary prevention plan, which identifies and
removes hazardous sources of lead exposure be-

fore children are harmed, is consistent with the
recommendations of the 1991 CDC Statement,
Preuenang Leal Poisoning in Young Children.

ln addition to preventive services, many public
health departments have expanded their efforts
beyond identifuing and medically treating chil-
dren who are lead poisoned. Many of them now
use environmental case management to address

the needs of lead-poisoned children. This in-
cludes education, identification of lead sources,

immediate and long-term interventions to re-
duce lead exposure, and evaluation ofthe effec-
tiveness of such interventions. Increasingly,
public health departments are coordinating
their efforts with housing and environmental
protection departments to provide comprehen-
sive care for children at risk.

Local health department contacts for lead
poisoning services can be provided by:

Lead Information Hotline
1 -800-53 2-3394 ( 800-LEAD-FYr ),
Automated Information Service

National Lead Information Center
Clearinghouse

I-800424-LEAD, Technical Assistance
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their family housing developments that range
from conventional multifamily developments to
single-family, scattered-site units. The original
HUD protocol has been adapted in these Guidn-
lines for use in all types of housing situations.

The minimum qualification for a risk assessor is

certification by the State or EPA, but there are

additional skills and experience that an owner
may consider when selecting a risk assessor.

This experience may include a background in
housing construction, rehabilitation, mainte-
nance, and exposure assessment. Architects,
engineers, and code enforcement officials may
have such experience. Industrial hygienists
and other environmental health practitioners
generally are experienced in environmental
sampling and interpretation of results.

A risk assessor who also has experience in the
management, maintenance, and renovation of
housing is more likely to be able to make judg-

ments about the quality of the existing housing
stock, the likely effectiveness ofhazard controls,
and the effectiveness of the existing manage,
ment and maintenance operations. Such a risk
assessor will be able to make practical recom-
mendations about how to modify existing
management and maintenance procedures

to minimize lead hazards.

Information about locating risk assessors or
inspector technicians in your area can be

found in Section 3.

2. Inspector Technicians

As with risk assessors, inspector technicians
must be certified by the State or EPA. Ideally
the inspector technician will also have substan-
tial experience in inspection according to the
paint testing procedures in HUD's 1990 public
housing guidelines. Thousands of units of public
and private housing have been comprehensively
tested using this HUD protocol. Firms that have
experience working with public housing au-

thorities and childhood lead poisoning preven-
tion programs may be particularly well qualified.

Inspector technicians should be fully trained
and competent in the use of portable x-ray fluo-
rescence (XRF) analyzers and be able to explain
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protocols for their use, since XRF is the princi.
pal means of inspecting houses. Protocols
should include sampling plans for various types

ofhousing, quality control procedures to ensure

reliability of measurements, procedures for con-
firmatory testing, and the documentation re-
quired under these Gui&lines (EPA, 1993a)
(see Chapter 7). They should also provide
references from previous inspections.

Another way of testing for lead in paint is the
use ofspot-test kits. The evidence to support
the use of chemical spot-testing methods is in-
complete at this time, although further develop-
ment may permit their use in the future by
inspector technicians or risk assessors. These
kits may be used if XRF or laboratory paint.
chip testing cannot be performed. Up-to-date
information on HUD and EPA evaluation
of these kits can be obtained by calling
1-8OO_LEAD-FYI.

It is important to employ a firm or individual
with the commitment and ability to address

residents' concems. Inspector technicians
also should have the ability to communicate
effectively and answer questions clearly.

3. Finding Qualified Risk Assessors
and Inspectors

Certified risk assessors and inspector techni-
cians can be identified by contacting the State
or local agency responsible for certifying or
licensing individuals or by contacting one of
the following groups:

The National Lead Abatement Council
P.O. Box 535

Olney, MD 20832
(30r) 924-s490

The Environmental Information Association
1777 Northeast Expressway, Suite 150

Atlanta, GA30329-2440
G04) 633-2622

Housing Environmental Services
130 Bishop Allen Drive
Cambridge, MA 02139
1-800-HES-3313
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B. Waste Managers and
Environmental Protection
Departments
Environmental protection departments are

organized at the State and sometimes the local
level. These departments are often responsible

for regulating hazardous wastes generated

within their jurisdictions. Some may also re-
quire permits for lead hazard control work. Re-
gional EPA offices can provide guidance on
the appropriate regulatory agency for any given
area. (See Appendix 3 for a list of EPA regional
offices. )

'lfaste management is a complex area that may

require special assistance. The local or State

agency regulating waste should always be

contacted to determine applicable require-
ments. In most cases lead abatement supervisors

or risk assessors can provide the necessary infor-
mation on how to handle and dispose of any
hazardous waste. Since hazardous waste is regu-
lated at the Federal, State, and local levels,

owners should take steps to ensure that all ap-

plicable regulations are followed and that all
necessary manifests (forms) and permits have

been obtained. Owners are ultimately respon-
sible for proper waste disposal and should make

sure that the transporter and disposer have
liability insurance that protects the owner.

Sources of information on waste management
include:

EPA Resource Conservation and Recovery
Act (RCRA)

Superfund/Underground Storage tnks
(UST) Hotline

r-800424-9346

(The staff of this hotline will provide the
latest information about Federal regulations
concerning the disposal of hazardous

waste.)

National Conference of State
Legislatures (NCSL)

1560 Broadway, Suite 1700

Denver, CO 80202
(303) 830-2200

(NCSL can provide information about
current State regulations and appropriate
State agencies in each area.)

State Hazardous and Solid lVaste Agencies
(see Chapter 10)

Analytical Laboratories Performing Toxicity
Characteristic Leachate Procedure (TCLP)
Analysis

Tieatment, Storage, and Disposal Facilities

Hazardous Waste Consultants and Brokers

C. Other Environmental
Consultants
Although a certified risk assessor should always

be used, in those areas where certified risk
assessors are not yet available, professionals in
a variety of other environmental disciplines
can provide advice. Some environmental disci-
plines have certification or separate licensing
programs; however, a professional certification
or license in another environmental, engineer-
ing, housing, or building inspection field is no
guarantee of competence in lead hazard control
or detection, although many professionals in
these fields will obtain the necessary additional
training before undertaking this work. Owners
contracting with these individuals should deter-
mine if the individuals' previous rraining, expe-
rience, and qualifications are appropriate for
housing. In addition, professional liability insur-
ance usually excludes lead hazard control work
at this rime.

Many (but not all) industrial hygienists are cer-

tified by the American Board of Industrial Hy-
giene after 4 to 5 years ofexperience, achieve-
ment of a college degree, and completion of a
2-day exam. Noncertified industrial hygienists
may also be able to provide help.

Registered architects, licensed professional

engineers, and environmental consultants
generally possess a 4- or 5-year accredited pro-
fessional degree, several years of experience
and internships, and successful completion
of 2- to 3-day examinations on the principles
and practice of their professions.
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Certified safety professionals can provide advice
regarding safety issues on construction sites, but
may not be qualified to address lead hazard

control issues.

Organizations involved with these groups

include:

American Board of Industrial Hygiene
(Certified Industrial Hygienists )

4600 West Saginaw, Suite 101

Lansing, MI48917
(st?) 3zL-2638

American Institute of Architects
1735 New York Avenue NW.
\ifashington DC 20006
(202) 626-7300

American Industrial Hygiene Association
2700 Prosperity Avenue, Suite 250
Fairfax, VAZZ03l
(703) 849-8888

American Academy of Environmental
Engineers

130 Holiday Court, Suite 100

Annapolis, MD 21401

Gr)) 266-331t

National Society of Professional Engineers
1420 King Street
Alexandria, Y A ZZ3 | 4-27 9 4
(703) 684-2800

D, Suppliers
Suppliers can often provide expert advice on
products used in lead hazard control projects,

such as high-efficiency particulate air (HEPA)
vacuums, personal protective clothing, respira-
tors, containment systems, paint removal prod-
ucts, enclosures, encapsulants, and cleaning
agents. Owners or contractors should always

question suppliers regarding the limitations of
the product and obtain references from previous
customers,

Local suppliers can be found by consulting the
yellow pages or one of the following trade
organizations:
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The National Lead Abatement Council
P.O. Box 535

Olney, MD 20832
(301) 924-54e0

The Environmental Information Association
1777 Northeast Expressway, Suite 150

Atlanta, GA30329-2440
@04) 633-2622

E. Laboratories
Analysis of lead-based paint, soil, or dust
samples in the laboratory is difficult. Any
laboratory performing analysis of lead for
lead hazard control work in housing should
participate in the EPA's National Lead Labora-
tory Accreditation Program (NLLAP), which is

currently administered by the American Asso-
ciation for Laboratory Accreditation and the
American Industrial Hygiene Association. To
gain accreditation under NLLAR laboratories
must participate in the Environmental Lead
Proficiency Analytical Testing Program
(ELPAT) administered by the American Indus-
trial Hygiene Association, and meet other re-
quirements. Other organizations may be recog-
nized as having a competent proficiency testing
program in the future. Laboratories must suc-

cessfully pass the onsite visit and be rated as

proficient in ELPAT to be recognized by EPA.
Owners, contractors, inspector technicians,
and risk assessors should request a copy of the
accreditation certificate and should verify with
the appropriate organization that the laboratory
under consideration does in fact perform ad-

equately. Currently about 200 laboratories are

participating in NLLAP. To identift accredited
laboratories in any given area, contact:

American Association for Laboratory
Accreditation

656 Quince Orchard Road
Gaithersburg, MD 20878-1409
(30t) 670-1377

American Industrial Hygiene Association
2700 Prosperity Avenue, Suite 250

Fairfax, VA2203l
(703) 849-8BBB
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National Lead Information Center
Clearinghouse

L-800-424-LEAD (Ask for the most current
list of EPA-recognized laboratories fcrr

analyzing lead in paint, dust, or soil.)

National lnstitute ftrr Occupational Safety

and Health (NIOSH)
1-800-35-NIOSH

F. Tlaining Providers
Risk assessors, inspector technicians, lead

abatement supervisors, planners, and workers
must all be trained by accredited training pro-

viders. When contracting for training services,

potential trainees should always ask to see proof
of accreditation. The State agency responsible

for accreditation can be contacted for a list of
training prt,vrders in any given area.

EPA has also established a national network
of regional lead training centers that provide
training services using a standardized EPA train-
ing curriculum. The organizations in this net-
work are listed in Appendix 5. Other groups

may also provide the EPA training curriculum
but may not be accredited.

On the national level, accredited training
providers can be identified by contacting
one ..rf the following organizations:

The National Lead Abatement Council
P.O. Box 535

Olney, MD 20832
(301) ez4-s4eo

The Environmental Information Association
1777 Northeast Expressway, Suite 150

Atlanta, GA30329-2440
Go4) 633-2622

A partial list of non-EPA network trainers
can be found in Appendix 6.

V. List of Lead Periodicals
and Other Publications
Information on lead-based paint hazard control
products and technology and important devel-

opments is available from a variety of trade
periodicals and other sources:

Alliance Alert
Alliance to End Childhood Lead Poisoning
227 Massachusetts Avenue NE., Suite 200

Washington, DC 20002

DeleadingMagaTine
P.O. Box 535

Olney, MD 20832

Journal of Protective Coatings cmd Linings

Steel Structures Painting Council
2100 Wharton Street, Suite 310
Pittsburgh, PA 15203

Lead Abatement Alert
Lee Publishing Company
P.O. Box 65121

Washington, DC 2003 5-5 lzl

Le ad -B as e d P aint H andb o ok

Jan Gooch, Ph.D.
Plenum Press

233 Spring Street
New York, NY 10013

LeadLetter

Leadtec Services, Inc.
BB41 Orchard Tiee Lane
Baltimore, MD 21286

Lead Poisoning Report
IAQ Publications
4520 East-West Highway, Suite 600
Bethesda, MD Z0Bl4

The Leal Letter
I11 McClellan Avenue
Mount Vernon, NY 10553-2110
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"Protecting Workers and Their Communities
from Lead Hazards: A Guide for Protective
!7ork Practices and Effective Worker
Tiaining"

Society for Occupational & Environmental
Health

6728 Old Mclean Village Drive
Mclean, VAZZl)l

'&

The LeadLine
Aulson Company
80 Foster Street
Peabody, MA 01960

Me aley' s Le od Liti gaion Rep or ts

P.O. Box 446
'V7ayne, PA 1908i-0446

NIOSH Alerr-"Preventing Lead Poisoning
in Construction Workers," August 1991

Publications Dissemination, DSDTT
National lnstitute for Occupational Safety

and Health
4676 Columbia Parkway
Cincinnati, OH45226

"'Working with Lead in the Construction
Industry"

Occupational Safety and Health
Administration

U.S. Department of Labor, OSHA
Publications Office

200 Constitution Avenue N!7.,
Room N3101

Washington, DC 20210
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a Step-by-Step Summary

Plammffmg To Contrsf Lead Harardr:
#{ow W& ffim It

1. Determine the most appropriate long-term or short-term evaluation and control response to the lead hazards
for a specific property. Select the most opportune time to conduct lead hazard evaluation and control (often
during unit turnover, remodeling or renovation work, refinancing, or substantial maintenance activity).
Determine if historic preservation requirements apply to the property.

2. Decide whether Federal, State, or local regulations require specific lead hazard evaluation or control
activities.

3. Determine the potential for the property to contain lead hazards. If the dwelling was built before 1978 or i{ a
child with an elevated blood lead level is present (see Glossary for technical definition), a building-related
lead hazard may exist. If the dwelling was built after 1978 and no history of lead poisoning is evident, there
is very little chance that a lead hazard exists and no further action is required.

4. Consider whether to acquire the services of a risk assessor and/or an inspector technician to perfiorm an

evaluation. For large multifamily projects, develop and issue a Request for Proposals (RFP) for inspections
and/or risk assessments. If a property owner decides to implement lead hazard controls without an evalua-
tion, all painted, vamished, or other coated surfaces should be assumed to have lead-based paint.

5. Conduct an evaluation (i.e., a risk assessment, paint inspection, or a combination of the two). For properties
in good condition, a lead hazard screen risk assessment is recommended to determine if a full risk assessment

is necessary (see Chapter 5).

6. If lead hazards are identified or assumed to exist, select specific lead hazard control methods for specific
building components. Include waste considerations, management, resident and worker protection, and cost
in determining the best method for the property. Determine the methods and the person(s) responsible for
obtaining any necessary permits. Obtain a cost estimate from a certified contractor or risk assessor. Cost
estimation considerations are outlined in this chapter.

7. Develop specifications for lead hazard control work (usually for large multifamily projects).

8. Conduct pilot projects and revise specifications if necessary (for large multifamily projects only).

9. Schedule other related construction work to coordinate with lead hazard control work.

10. Select a lead hazard control contractor (this may precede the pilot project). Ensure that the contractor has

adequate bonding (if required) and insurance.

1 1. Correct preexisting problems or conditions before beginning lead hazard control work.

12. Determine person(s) responsible for monitoring work to ensure safety (supervisor, risk assessor/consultant,

owner).

13. Select the independent, certified inspector technician or risk assessor responsible for conducting clearance
testing. Certified risk assessors should conduct the clearance testing if a hazard evaluation was not performed
before work began.

14. Conduct lead abatement or interim control work, including cleanup and clearance testing.

15. Determine if Federal regulations or local jurisdictions require issuance of certificates following clearance.

16. Arrange for ongoing monitoring by the owner or owner's representative and an appropriate reevaluation
schedule by a certified professional (see Chapter 6).

*
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This chapter is designed to help plan lead haz-

ard control efforts. It describes the process of
evaluation and control and suggests items to
consider in estimating costs and ensuring qual-

ity. Included are (1) methods for determining
whether risk assessments or inspections are ap-
propriate; (2) the typical phases of lead hazard

control projects (both interim control and
abatement); and (3) the key issues to be ad-

dressed at each phase.

l. Concept and Purpose

The goal of lead hazard evaluation and control
is to correct lead hazards in the safest and most
cost-effective manner feasible. In most cases

this will require the expertise of licensed or cer.
tified professionals. The choices usually include
inspection followed by abatement, risk assess-

ment followed by interim controls, and/or
abatement or lead hazard control without a risk
assessment or inspection. However, this simple
concept may not be applicable to all cases.

Sometimes a milored combination approach is

best. In some cases risk assessments will result in
abatement if interim controls are not feasible or
advisable. A combination of abaternent and
interim control methods is sometimes most fea-

sible for a particular dwelling. See the Glossary
and Chapter 1 for definitions of risk assessment,

inspection, interim controls, and abatement.

If it is reasonable to assume that all surfaces to
be treated contain lead.based paint, all horizon.
tal surfaces have lead-contaminated dust, and
a[ bare soil is contaminated, it may be cost
effective to proceed directly to lead hazard con.
trol procedures without any preliminary inspec-
tion or risk assessment. If there is no evaluation,
the control activities should be followed by a

risk assessment to ensure that all risks have
been appropriately controlled. In this case, all
clearance testing must be done by a certified
risk assessor. This option is discussed further in
Section IV below.

Ifall paint is intact, dust and bare soil lead
levels are well below applicable standards, and
no other hazards are present, any lead-based

painted surflace can be managed until an
opportune time for abatement occurs (such as

a planned renovation or dwelling tumover).

ll. Determining Whether a
Short-Term or Long-Term
Response ls Appropriate
Completely eliminating the hazards from the
housing environment through risk assessment/

inspection followed by abatement is an effective
and safe approach to lead hazard control,
provided that:

+ All types of lead hazards are addressed, in-
cluding lead-contaminated dust and soil.

) Workers and residents are not adversely
affected during the work.

* The process is properly controlled so that
new lead hazards are not created.

i Cleanup is adequate as determined by
clearance testing.

The inspection/abatement approach has the
advantage of being a one-time intervention
that, ifdone properly, can produce permanent
results. However, for many owners, abatement
may be unnecessary or too expensive and tech-
nically demanding, at least in the short run.

Until permanent abatement is feasible for these
owners, identifying lead hazards by risk assess-

ment and treating them by using interim con-
trol methods (and perhaps abating a few key
surfaces) is an effective, short-term alternative.
The risk assessment/interim control approach
has the advantage of treating the lead hazards to
which children are likely to be exposed, while
temporarily controlling and monitoring the
lead-based paint on an ongoing basis.

3-5
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Some owners may decide to adopt a continuous
interim control approach, which will require
ongoing monitoring of paint hazards. Unless
regulated by the local jurisdiction or applicable
Federal or State funding program, owners can
select whatever strategy they wish, as long as

certain prohibited paint removal practices are

not used (see Chapter 11) and compliance with
clearance standards is achieved. This provides

substantial flexibility for different types of hous-
ing and ownership patterns, permits innovation,
and still ensures that dwellings are lead-safe (see

the Glossary for the definition of a "lead-safe
dwelling").

To determine the measures that will be most

effective and safe for a given property, certain
planning steps are appropriate (see Table 3.1).
These steps are generally the same for all types

of properties, but for smaller buildings and
especially single-family homes, some of the
steps may not be appropriate, as indicated by
asterisks in Thhle 3.1.

Regulatory requirements may predetermine the
lead hazard control strategy as well as when lead
hazard identification efforts are required. In a

few States, including Maryland and Massachu-
setts, inspection and abatement of certain lead-
based paint hazards (defined by each State) are

mandated, under some circumstances, for rental
properties. In many States inspection and
abatement (to varying standards) are required
when a lead-poisoned child ls identified. If the
dwelling is associated with a Federal program,
HUD regulations for that specific program
should be consulted. (HUD regulations vary
considerably from one program to the next.)

lll. Review of Existing
Conditions and Prelimi-
nary Determination of
Lead Hazard Control
Strategy
The choice of a strategy depends on the extent
of the lead hazards that exist and the financial
resources available to address them. In addition,
before undertaking risk assessment or inspec-
tion, certain existing conditions at a property

should be reviewed, since they rnay indicate
which lead hazard control strategy is appropri-
ate. The lack of historical evidence of lead poi-
soning in a particular area should not be consid-
ered conclusive when determining whether or
not a population is at risk or whether a dwelling
unit contains lead hazards. Although in rnany
parts of the country there have historically been
few reported cases c'rf lead poisoning, it mrry be

because very few children were tested regularly.
With increased public awareness and more
widespread blood lead testing, it is expected
that many more children with lead poisoning
will be identified. The following general issues

should be reviewed:

* Condition of the property.

) Age of the property (including historic
preservation requirements).

1 Capital replacement plans for the property
(or expected useful life).

* Ongoing management and maintenance
issues.

* Existing occupants.

i Regulatoryrequirements.

* Financing resources

Each of these considerations is described below.

A. Condition of the Property
The condition of painted building components
should be a primary consideration in devising
the overall lead hazard control strategy. If
painted building components hirve deteriorated
to the point where they are difficult to main-
tain, or if the dwelling unit is subject to recur-
ring water infiltration or other water damzrge,

neither interim controls nor abatement will be

effective without a substantial restoration effort.
Interim cclntrols and srure forms of abatement
are likely to have very short lives in these

situations.

B. Age of the Property
Age of the property can indicate the amount of
lead-based paint likely to be present ancl the
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extent of the lead hazard control work that may
be necessary. The majority of buildings built
before 1978, and especially those built before
1960, contain some lead-based paint (HUD,
1990b). The older the dwelling, the higher the
concentration of lead in the paint. For pre-1950
properties, it is reasonable to assume that lead-
based paint is present on more than a few sur-

faces and that abatement of lead hazards will
involve a significant amount of work. Thble 3.2
demonstrates the relationship between age and

prevalence of lead-based paint (HUD, 1990b).
It is worth noting that there is tremendous
variability in houses within each age group.

Depending on local conditions, some pre.1950
dwellings may have no lead-based paint at all,
while newer ones may have a considerable
amount.

In most properties built between 1960 and
1978, it is reasonable to expect that fewer sur-

faces with lead-based paint are present. For

Table 3.1 Summary of Steps in Planning Lead Hazard Control Projects

1. Review of existing conditions/preliminary determination of lead hazard control strategy, including
historic preservation requirements.

2. Evaluation of lead hazards.

3. Selection of specific lead hazard control methods.

4. Selection of resident protection and worksite preparation level.

5. Developmentofspecifications.*

6. lnitiation of pilot project..

7. Scheduling of other related construction work.

B. Selection of lead hazard control contractors.

9. Correction of preexisting conditions that could impede lead hazard control work.

10. Monitoring the work and cleanup process.
'l'1. Clearance (and certification if required by the local jurisdiction).

12. Arrangement of ongoing monitoring and reevaluation.

* Not necessarily required in single-family dwellings

Table 3.2 Privately Owned Dwellings With Lead-Based Paint (by Age and Amountf

Source: Comprehensive and Workable Plan for the Abatement of Lead-Based Paint in Privately Owned Housing:
A Report to Congress (HUD, 1990b).
1 Total units data are f rom the 1987 American Housing Survey.
2 The approximate 95% confidence intervals for the estimated percentages are:

1960-79 and before 1940 = +l- 10"/", 1940-59 = +l- 9"/".
3 Calculated from Tables 3-14 and 3-.15 of the Comprehensive and Workable Plan. Average is calculated using

only units with lead-based paint.

Construction
Year

Total
Occupied

Unitsl

PercentWith
Lead-Based

Paint2

Average Surface Area With Lead-Based Paint
(>1 mg/cm2) on lnterior and Exterior

Surfaces3 (square feet)

1 960-1 979 35,681,000 62% 466

1 940-1 959 20,476,O00 807" 1,090

Before 1940 21 ,018,000 90% 1,996
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these properties, inspection (see Chapter 7) or a
lead hazard screen risk assessment (see Chapter
5) is often most cost effective to determine
whether lead-based paint or lead-based paint
hazards are present. These newer properties still
require hazard evaluation, since there is some

evidence that significant levels of lead-based

paint were sold up to at least l97l (NewYork
Times,l9Tl).

It is unusual but not impossible to find lead-
based paint in houses built after 1978. For

example, some health departments still peri-
odically confiscate new residential paint con-
taining illegal amounts of lead (Massachusetts,

1992). Since 1978 the Consumer Product
Safety Commission has permitted no more than
600 pg/g (0.06 percent) of lead in residential
paint. Thus, because the use of lead in paint
had almost ceased by 1978 and because ofthe
need to focus scarce resources, houses built after
1978 are not targeted for inspection or risk as-

sessment, unless a child with lead poisoning is

identified. In some dwellings, historic preserva-

tion requirements may apply (see Chapter 1B).

C. Capital Replacement Plans
fExpected Useful Dwelling
tifef
Future plans for the building play an important
role in deciding whether long-term or short-
term approaches are best. Ifthe building is ex-
pected to be demolished within 3 years, a sub-

stantial investment in the form of abatement
makes little sense. In this case a risk assessment

and interim controls are clearly best. Further-
more, if no children or pregnant women will be

present inside the building, hazard control mea-

sures are only necessary to protect the environ-
ment and maintenance and demolition workers.
If substantial comprehensive renovations are

planned, it may be efficient, and often necessary
(for safety reasons), to integrate lead abatement
into the project. Before capital replacement
projects are performed, all painted surfaces that
will be disturbed should be inspected. It is prob-
ably cost effective to carry out a full lead-based

paint inspection at this time to determine if ad-

ditional work can take care of other lead-based

paint at the same time. Inspection is especially

important if the construction process will dis-
turb painted surfaces and generate a substantial
amount of dust. If lead-based paint is present in
such a project, the renovation process should be

designed to prevent leaded dust from being dis-
persed throughout the housing environment. If
no lead-based paint is found, any construction
work can proceed in the usual fashion. If
replacement or enclosure of certain components
is already planned, this work may accomplish
abatement of those components. These compo-
nents should be inspected to determine whether
the project requires additional safety controls.
For building components that can be readily
removed or enclosed without generating signifi-
cant amounts of leaded dust, the work can usu-

ally proceed safely with the addition of a few

simple
controls.

If abatement of asbestos or other environmen-
tal hazards is planned, it may be cost effective
to combine this work with lead abatement.
Although there are some important differences,
many requirements for containment and
cleanup for both lead and asbestos abatement
are similar (for example, use of high-efficiency
particulate air (HEPA) vacuums and respira-
tors). Therefore the same firm may be able to
carry out both types of work, if certified to do
both.

D. Management and
Maintenance lssues

Abatement is a relatively permanent response

to lead hazards; interim control is a repeated,

temporary response. Both can produce lead-safe

dwellings. Abatement normally requires an in-
tensive effort at considerable inconvenience,
but can usually be completed within a brief
timeframe. To be consistently effective, interim
controls require an ongoing effort as well as

some inconvenience and expense at periodic
intervals.

For example, painted surfaces must be examined
regularly and kept in good condition. If signifi-
cant dust and soil hazards were found as a result
of risk assessment, dust and soil sampling may
have to be repeated on a regular basis. Ifrecon-
tamination occurs after interim controls,
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cleanup and paint stabilization will have to be

repeated.

The interim control option requires that con-
trol of lead hazards become a formal part of nor-
mal property management. Owners and manag-
ers may choose to focus resources on a

one-time, permanent abatement solution unless

they are willing and able to carry out such a
management regimen. Others may decide that
ongoing management is appropriate for them.
Regardless of the option chosen, the dwelling
unit must be made lead-safe.

E. Resident Population
Children under 6 years old are especially at risk
for lead poisoning and are most likely to be im-
paired as a result of exposure (CDC, 1991b).
Dwelling units where young children currently
reside, or vacant units that may be occupied in
the near future by a family with a young child
should be given high priority for hazard control.
Pregnant women also are at risk, so units with
pregnant women are also high priority. Eventu-
ally, all older dwellings will require treatment,
since one cannot predict with certainty whlch

*:*i'f 
units will house children or presnant

It is worth noting that owners who refuse to
rent dwellings to families with young children
or pregnant women may be in violation of the
Federal Fair Housing Amendments Act of 1988.

F. Cost and Financing
The cost of lead hazard control varies enor-
mously with the size and condition of the dweil-
ing unit and the soil at the dwelling site, the
treatments selected, Iocal wage rates, the com-
petitiveness of the market, and other factors.

In 1991 HUD estimated that more than half of
all housing units with lead-based paint could be

abated fcrr less than $2,500 (HUD, 1991).
These estimates did not include testing or relo-
cation costs. Abating all hazards in older dwell-
ing units with substantial deferred maintenance
can be much more expensive. Owners should
not assume the cost of abatement is prohibitive
until proper inspection has been completed,
lead hazard control options have been identi-

fied, and costs have been estimated by qualified
abatement contractors. Variables that should be

considered in constructing a reliable cost
estimate are described in Section VI of this
chapter.

Although there are very little historical data on
interim control costs, it should be assumed that,
in the short run, interim conrrol is far less

expensive than abatement. In the long run,
interim control may eventually exceed the cost
of abatement due to ongoing maintenance,
reevaluation, and cleanup.

Some properties may be eliglble for loans and
grants under public programs usually adminis-
tered by State or local housing and/or health
departments. If private loans are to be used to
finance the project, the properties and the lead
hazard control project will probably need to
meet the requirements for home improvement
(generally only available for owner-occupied
properties) or other equity-backed loans (first
and second mortgages). Financing for these ac-

tivities will be subject to the same loan under-
writing requirements that apply to other types

of building improvement financing. Such pro-
grams generally favor substantial capital im-
provements that can clearly be shown to in-
crease the value of the property.

G. Preliminary Determination
of Lead Hazard Control
Strategy
After reviewing these issues, the next step is to
decide on an overall lead hazard control strat-
egy. For example, if an older building has mul-
tiple deteriorated surfaces, an at-risk resident
population, and a need or plans fcrr replacement
of several key building components, a combined
risk assessment/ inspection followed by abate-
ment may be the most appropriate lead hazard

control approach. For other buildings with sur-

faces in "maintainable" condition and no imme-
diate need for replacement of building compo-
nents, risk assessment followed by interim
controls (if necessary) may be appropriate.

Figure 3.1 provides a summary flowchart to aid
in the decisionmaking process.
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Figure 3.1 Risk Assessment vs. lnspection: Decisionmaking Logic.

Determine age of dwelling

Built before 1978 Built after 1978

Do historic
preservation
requirements

apply?'

No history of
children with elevated

blood lead levels

Yes No

Long building life
expectancy

(greater than 3 years)

Short building life
expectancy

(less than 3 years)

Low ongoing
management

option desired:
possible high

initial cost,
relatively low

long-term
cost

High ongoing
management

option desired:
low initial

cost, possible
high long-term

cost

At-risk
population

may be
present

demolition

dwelling

No children
under 6 or
pregnant

women will

Risk
assessment
inspection

combination*'

Risk
assessment**

Lead hazard control
as needed

(abatement and/or
interim controls)

No action
necessary

unless required by
law or regulation

Whenever it is determined that a child with an elevated blood level is living in the dwelling unit, a lead hazard
investigation must be completed (see Chapter 16).

This is only general guidance. Actual on-site conditions or regulatory requirements may dictate another choice
of hazard evaluation method. A paint inspection by itself may not identify lead-based paint hazards. A risk
assessment inspection combination is an option whenever a risk assessment or an inspection is indicated. A
risk assessment screen is appropriate for buildings in good condition. Some jurisdictions may limit choices in
some circumstances.

3-r o
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H. Prioritizing Lead Hazard
Evaluation and Control Efforts
The factors outlined above should assist a prop-
erty owner with multiple housing units in de-

ciding where to focus initial attention. It may
not be feasible for owners to have risk assess-

ments or inspections performed simultaneously
at all properties. As long as the owner plans to
identify all lead hazards in all dwellings in a
timely manner, prioritizing units may be accept-
able. For example, risk assessment and lead haz-

ard control during unit turnover eliminates the
expense associated with resident relocation.
Older properties should generally be evaluated
first, since they are more likely to contain lead-
based paint. Dwelling units housing or likely
to house children should also receive priority
attention.

Unless prescribed by Federal, State, or local laq
decisions on prioritizing are the responsibility of
the owner and will need to be made on a case-

by-case basis. This flexibility should provide the
foundation for keeping costs as low as possible.

The prioritized schedule should be documented
in a lead hazard control plan.

lV. Lead Hazard Evalua-
tion-lnspection and Risk
Assessment
The review of existing conditions will usually
determine whether the property owner should
arrange for an inspection to determine the loca-
tion and concentration oflead in painted and
varnished surfaces or a risk assessment to iden-

tify lead hazards. If the property owner has al-
ready decided to abate all lead-based paint, a

certified inspector technician should be re-
tained to help determine what surfaces need to
be abated. If no decision between interim con-
trol or abatement has been made, a certified risk
assessor should be retained to sample dust and
soil and suggest options for controlling lead-
based paint hazards.

A. Bypassing the Lead Hazard
Evaluation Step

In some cases where local laws or regulations
prescribe lead hazard control measures or where
there is every likelihood that lead-based paint
hazards are present, the property owner may
decide to forego lead hazard evaluation and pro-
ceed directly to lead hazard control. In that
event the property owner should assume that all
painted and vamished surfaces contain lead.

The clearance examination should include a

determination of whether or not some lead haz-

ards were overlooked, since the initial lead haz-

ard evaluation was not performed. In this case

the clearance examination needs to be con-
ducted by a certified risk assessor, not an inspec-
tor technician. However, when it is likely that
only some of the surfaces to be treated contain
lead-based paint, an inspection or risk assess-

ment may be more cost effective, since up,front
evaluation enables the lead hazard control
activities to be more focused (HES, 1993).

B. Risk Assessment Costs

Risk assessment costs per dwelling unit vary ac-

cording to the type of housing being studied.
The cost per dwelling unit is lower in large mul-
tifamily housing than in single-family or small
multifamily housing because environmental
sampling is not required for every dwelling in
large projects (see Chapter 5). For example, for
an apartment complex with 200 similar dwell-
ings, only 20 dwellings would have to be en-
tered and sampled for risk assessment purposes,

provided that construction and painting histo-
ries are uniform throughout the complex. Costs
vary depending on local market conditions and
can be expected to decline as the profession
matures.

In the public housing program, about 50 per-
cent of the cost of a risk assessment is attribut-
able to the cost of analyzing environmental
samples; the balance consists of activities such
as visual inspection, data collection, sample

collection, and report writing (HES, 1993). If
extensive paint chip or soil sampling is required
due to the presence of a significant amount of
paint in poor condition, the sampling costs will
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be higher. Since these conditions can only be

determined in the field once the work starts,

the risk assessor should provide a separate unit
price for collection and analysis of additional
samples.

C. lnspection Costs

The cost of inspection depends on the number
of surfaces that must be tested, which in tum
depends on the number of painted components.
A typical 2-bedroom apartment or small house
(5 to 7 rooms) has 40 to B0 painted interior
components and 5 ro I 5 exterior components!
all of which will need to be tested. A large

single-family house may have far more surfaces

to be tested, depending on the number of
rooms, painted components in each room, exte-
rior components to be tested, and surfaces that
require confirmatory laboratory analysis of paint
chips. A typical apartment unit or small-to-
average single-family house can usually be

tested in 2 to 3 hours by one person operating a

single x-ray fluorescence (XRF) analyzer. An
additional hour for report preparation is typi-
cally needed. Using the protocol in Chapter 7

and current XRF technology, it is not possible

to inspect units for $35-$45, despite claims by
some inspectors to the contrary. Owners are

advised to examine closely the competence of
inspectors submitting bids.

D. Key Elements in a Request
For Proposals (RFPI for Risk
Assessment and lnspection
Most public agencies are required to advertise
publicly an RFP for consultant services, such as

risk assessment and inspection, depending on
the estimated value of the services. Although
this is not a requirement for most private-sector
solicitations, it is still advisable to draw up a list
of the information that each proposer should
provide and a list of factors by whlch di{ferent
proposals can be competitively evaluated.

A formal RFP for a risk assessment or inspection
should contain the general sections listed in
Appendix 7.1. Such an elaborate proposal is not
necessary in situations where agreements can be

reached by private negotiation (for example, a

risk assessment for a single-family home), but

these elements should still be considered before
a proposal is accepted.

E. Monitoring the Risk
Assessment/lnspection Process

The owner should monitor the risk assessment

or inspection to ensure that all dwelling units
and surfaces to be tested are in fact examined.
There have been reports of inspectors providing
fictitious testing data or skipping surfaces or
even entire dwelling units. One way for the
owner to ensure that services are delivered
properly is to inform the inspector that a third
party will repeat some of the testing as a quality
control check. Alternatively, the owner can
conduct unannounced surveillance of the test-
ing campaign or can accompany the inspector/
risk assessor as the work proceeds (see Chapter
7 for a detailed quality control plan for paint
testing).

F. Reviewing the Risk
Assessment Report
The contents of a risk assessment report should
closely follow the format described in Chap-
ter 5. The risk assessment report should include
a section detailing the lead hazard control op-
tions (i.e., what the owner should do) for each
of the lead hazards identified. For all lead haz-

ard control methods except complete lead-
based paint removal (via building component
replacement or paint removal), a plan for moni-
toring and professional reevaluation should be

described (see Chapter 6). Also the report
should explain precautions needed to avoid cre-
ating additional lead hazards in the future.

G. Reviewing the lnspection
Report
The inspection report should include documen-
tation demonstrating that the testing work was

done in conformance with the protocols in
Chapter 7. The report should contain sche-

matic floor plans for each unit or area indicat-
ing test locations, all raw measurement data,
and the results after averaging and correction
for substrate interference (if applicable). The
report should document that an acceptable
sampling scheme was followed. A table of

3-12



.& Chapter 3: Before You Begin-Ptanning To Control Lead Hazards

confirmatory test results and a summary table

that shows the percentage of each component
testing positive, negative, and inconclusive
(multifamily housing only) should be included.
The deci-sionmaking rules for classifying all sur-

faces in a dwelling (as outlined in Chapter 7)
should be explained and applied properly. Fi-

nally, the report should state which components
contain lead-based paint and which do not, and

should include any recommendations for further
testing.

V, Considerations in
Selecting Contrcl Methods
This section summarizes factors that should be

considered in the selection oflead hazard con-
trol methods. (Specific techniques and the ad-

vantages and disadvantages of each type of lead

hazard control are described in Chapters ll,lZ,
and 13. Before implementing the control mea-

sures, whether they be abatement or interim
controls, decisions must be made regarding pro-
tective measures, the degree of containment (to
protect residents), worker protection, cleaning
and clearance, and waste management.

A. Containment and Resident
Protection
Resident protection is an essential component
ofall lead hazard control work conducted in
occupied units. Containment is also required to
prevent dispersal of lead into soil or nearby

dwellings. These measures are implemented by

selecting one ofthe l7orksite Preparation Lev-
els described in Chapter B. The lTorksite Prepa-

ration Level should be defined in the project
specifications. If there are no specifications, the
certified contractor can select the level. The
contractor and the property owner share re-

sponsibility for correcting any breech in the
containment system. In all circumstances resi-

dents must never be permitted to enter the
work area while work is underway. In some cases

lead hazard control work can take place if the
residents leave for the day or do not enter the
work area until cleanup and clearance have

been completed.

B. Worker Protection
The Occupational Safety and Health Adminis-
tration (OSHA) regulations require that work-
ers be protected whenever they are exposed to
airborne leaded dust above certain levels or are

performing certain construction tasks (29 CFR
1926.62). (Some types of maintenance workers

are covered by 29 CFR 1910.1025.)At this
time no lead hazard control technique is auto-

matically exempt from worker protection re-
quirements, including encapsulation and enclo-
sure. However, it is possible for employers to
show that some of the requirements are not ap-

plicable by generating objective data from jobs

in similar housing using corresponding methods

with the same workers. Unless monitoring is

completed showing that airborne lead levels are

well below OSHA exposure limits, workers

should wear half-mask respirators fitted with the
correct HEPA filter for leaded dust particles and
protective clothing, exercise proper personal

hygiene (preferably onsite showers), and under-
go medical surveillance. These measures will
also prevent workers from taking home leaded

dust on their shoes and work clothing, where

their own children could be exposed. Some of
these protective measures may not be necessary

for low-level interventions (wet cleaning, for
example). The cost of meeting OSHA require-

ments must be taken into account in any lead

hazard control effort. Chapter 9 provides further
guidance on implementing the OSHA lead

construction standard in the housing industry.

C. Cleanup and Clearance
Requirements
The lead hazard control method selected will
determine the extent of the cleanup required.

For very low-lead, dust-generating jobs, careful
wet cleaning alone may suffice. For most in-
terim control and abatement jobs, a HEPA
vacuum cleaning, followed by a wet wash, and

final cleaning with the HEPA vacuum, is the
best way of meeting clearance standards. For
jobs generating more leaded dust, one or more
HEPA/wet wash/HEPA cycles may be required
(see Chapter 14).

At the end of the job, a clearance examination
is conducted to document that the area is safe
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to be reoccupied, all work was completed, and
cleaning was adequate. Chapter 15 explains
clearance requirements.

D. Waste Disposal
The cost of waste disposal and waste testing
should be considered when deciding on a lead
hazard control strategy.'VTaste characterization
must be done before shipping leaded debris to
disposal facilities. If waste is found to be hazard-
ous, its handling, transport, and disposal are

subject to strict regulation (see Chapter 10).

The cost of hazardous waste disposal may be a

key factor in selecting abatement methods, par-

ticularly because it can significantly affect the
project budget. Therefore, testing to character-
ize wastes should be performed as early as pos-

sible in the planning process. Additionally, a

plan for segregating hazardous and nonhazard-
ous waste is needed to avoid labeling all waste

hazardous. AIso, contractors must know if waste

is hazardous in order to submit accurate bids;
otherwise, they may estimate costs on differing
bases, making it difficult to compare bids.

If the project will generate hazardous wastes,

waste minimization should be investigated.
Hazardous waste costs are dependent on the
volume and sometimes the weight of the waste

deposited in a landfill. Costs may be signifi-
cantly reduced by minimization and segregation
of wastes into different categories.

pended until the work is done. Fire escape

routes and exits must never be blocked, how-
ever, unless alternative routes are approved by
local fire authorities.

Mechanical and electrical fixtures may have to
be removed before lead hazard control wotk can
be accomplished. For example, if exterior siding
is being replaced, light fixtures, electrical power

outlets, cable TV conduits, and telephone and
water services may impede the work. If interior
walls are being abated, electrical fixtures and
radiators may have to be removed.

Vl. Considerations in Cost
Estimating for Abatement
The price for a lead hazard control job will
depend on the:

1 Hazard control methods/strategies.

* Building components being treated.

i Extent of the work.

* Location of the job.

I Individual circumstances of the job.

A. Type of Dwelling Unit
Overall lead hazard control cost depends on the
type(s) of units being worked on. Multifamily
dwelling units are the least expensive because

their size is usually limited and the work is

highly repetitive. The cost is much lower than
for treatment of a detached single-family house,

unless common areas, like stairs and hallways,

are included.

A common two-story rowhouse is relatively in-
expensive to treat because there are no side

windows (except in end units). The price will
increase if the rowhouse is three stories, since
the third floor adds a flight of stairs and two or
more additional rooms. Some turn-of-the-
century rowhouses near the urban centers of
older cities are quite sizable, particularly in
terms of ceiling height and property depth, and
have elaborate moldings; this will potentially
increase the cost of the treatment.
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E. Extent of Concurrent Work
Lead hazard control measures will be effective
only if components and substrates are structur-
ally sound and in reasonably good condition.
Structural deficiencies and any possible sources

of water infiltration must also be addressed be-

fore lead hazard control activities are under-
taken. Cost estimates should clearly reflect
these additional requirements.

When the work begins, the contractor may
need extensive access to the units, common ar-

eas, and worksite. Corridors, stairs, elevators,
streets, walkways, and site spaces may have to
be used for lead hazard control activities. The
existing uses of these spaces may have to be sus-
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Semidetached dwellings, such as duplexes and
triplexes, include a bank of windows going
down one side of the home and are comparable
to an end-unit rowhouse. Overall, this type of
residence has more square footage than the
standard rowhouse and treatment price will rise

accordingly.

Generally, single, freestanding dwellings are the
most expensive to treat. \Tindows are on all
four sides and attics, basements, garages, and
elevated porches (both front and back) are

common. If the exterior is painted, the lead haz-

ard control cost will be relatively high.

These general principles have important limita-
tions. A11 homes are unique and abatement
requirements are specific to the particular
dwelling.

B. Number of Building Compo-
nents To Be Tieated
The number of components being treated will
directly affect the cost. Older houses generally
contain a greater number of components for
two reasons. First, houses with lead-based paint
that were built between 1960 and 1980 contain
an average of only 466 square feet of lead-based

paint, while those built before 1940 contain an
average of nearly 2,000 square feet (HUD,
1990b) (see Table 3.2). Second, older homes
also have more decorative components, such as

crown moldings, chair rails, wainscoting, and
carved fireplace mantels. In addition, older
homes typically contain more coats of paint,
rendering the paint on components more diffi-
cult to remove.

C. Tlpes of ltems
The types and ornateness of items to be treated
will influence costs. For example, it is expensive
to treat flights of stairs with spindles, newel
posts, handrails, stringers, and skirt boards.

Painted kitchen cabinets are also costly to treat.
Homes with radiators are more expensive to
ffeat than homes with hot-air registers that can
be replaced inexpensively.

A significant portion of the total cost of treat-
ment (perhaps as much as one-third) will be

devoted to enclosed porches with window and
screen frames; wood panels with framing under
the windows; wide porch pillars; painted porch
steps and floors; porch ceilings and support
beams; the comice, soffit, and facia; fat "vase"-
styled spindles; wide upper and lower rails; and
the exterior side of the front living room win-
dows within the porch enclosure.

Generally, the more omate the components and
the more difficult they are to work with, the
higher the cost of the job.

For historic properties lead hazard control is

difficult because acceptable methods can be re-
stricted. Generally, replacement of original
components is not desirable, nor is their enclo-
sure or encapsulation, since the detail and the
integrity of the trim usually must be preserved.

Some strippers may damage plaster and soft
woods, and the use of heat guns in a historic
dwelling can create fire hazards. Methods must
be specifically tailored to the unique circum-
stances of the individual situation. Typically,
restrictions are stringent and costs are corre-
spondingly high for these properties (see

Chapter 18).

D. Wage Rates

As a general rule, labor accounts for two-thirds
of the direct field cost in lead hazard control
work. Therefore, labor-intensive treatments are
generally more expensive.

E. Resident Status
If the lead hazard control job, including clear-
ance, is to be performed so that the resident can
return to the dwelling unit each night, or is re-
stricted from certain work areas in progress,

then the job will be substantially more compli-
cated than one performed on a vacant dwelling.
For example, a bathroom must be kept available
for the residents.

Should the residents move but leave their be-

longings in the dwelling (to be moved from
room to room or covered to prevent dust con-
tamination), the job will also be substantially
more expensive than work perflormed in a
vacant dwelling, for three reasons. First,
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continuously moving furniture and personal

effects is labor-intensive. Second, habiliry for
breakage, which includes appliances and elec-

tronics, must be considered. Third, moving fur-
niture back into a room may reduce the likeli-
hood of readily achieving the very low leaded

dust levels necessary for clearance when the
entire house is completed. For all these reasons,

it is preferable to undertake major control
projects in vacant units whenever possible.

F. Security
Properties in the care, custody, and control of
contractors may be the contractors' contractual
responsibility. When vandalism or theft is a

valid concern, the cost ofthe job can increase.

G. Utilities
The absence of utilities (heat, electricity, and
water) necessary to perform certain lead hazard

control activities should be factored into the
cost of the hazard control. Dwellings that have
been vacant for a long period of time can
present special problems. In order for paint-
removing chemicals to work, encapsulants to
cure, and adhesives to dry, the property must
have heat in cold weather. If home heating
units are not functioning or are missing, then
either expensive repairs need to be performed or
potentially costly alternatives considered.

Electricity is required for the operation of power

tools, HEPA vacuums, and heat guns. Restoring
wiring or providing new electrical service to the
property is expensive. Using portable generators

is often insufficient and inefficient and presents

a capital expense and maintenance cost.

'lUater is required for worker cleanup and for
achieving compliance with clearance standards.

It would be inconvenient and expensive to
transport large quantities of water to and from
the property.'Water may have to be hauled away

if waste systems are not functioning because it
cannot be poured into the ground. Discharge
must always be coordinated with local water

treatment authorities.

H. Clearance
As a job is completed, clearance from a certi-
fied risk assessor or certified inspector is always

appropriate. [f no preliminary risk assessment

was performed, the final clearance should only
be performed by a certified risk assessor, since
certified inspectors are not trained to identify
hazards. Downtime caused by delayed clearance
testing can be costly; proper scheduling is
essential.

l. Site Access

To.contain costs, contractors should ensure,
prior to the start of the job, that workers have
access to elevators in high-rise buildings. Simi-
larly, in a housing development, the contractor's
trucks should have close access to the dwelling
units treated.

J. Job Design
Lead hazard control in large multifamily build-
ings must be carefully planned to permit effi-
cient phasing of the work. Initially, the owner
should plan to set aside available dwelling units
for lead hazard control during vacancy tumover.
It is likely that the first wave of work will be

scattered throughout a housing development or
various floors of a multifamily building. There-
after, these abated vacant units should be fllled
with residents from a single floor or housing
block. It is critical that family size and housing
size be matched. The job should then progress

in a linear path, from floor to floor and block to
block. The residents thereby retain the same

neighbors and are not relocated to new areas

that affect transportation, merchant relation-
ships, day-care facilities, and school access.

The job can then be executed in a more con-
trolled and economical way that saves money
and consolidates workers in a given area. Work-
ing floor by floor in multifamily housing also

mitigates residents' concerns and logistics over
worker contamination of common areas.

R. Hazardous Waste
Costs associated with waste disposal can be

substantial. See Section V of this chapter for
further details.
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L. Other Costs

The following factors can also affect the cost of
performing a lead hazard control job:

* Addltlonal worker training to meet OSHA
requirements.

* Poorly defined terms and work items, and
illogical work sequencing through the
dwelling, resulting in missed items and
abatemenr of incorrect items.

* Delays in resident departure.

* Dwelling insufficiently cleared of trash and
belongings.

l \Ueak floors, stairs, or other structural
components.

i Delayed fumigation (if required).

* Inexperience.

Vll. Specifications
The property owner should consider whether a

detailed set of specifications is needed. For most
single-family homes, a detailed set of specifica-
tions may not be appropriate. However, for
large multifamily housing projects, carefully pre-
pared specifications can help prevent confusion
in bidding and iob completion. It is beyond the
scope of theseGuidelines to provide a model set

of specifications that can be tailored to specific
properties. However, an example of a project
specification is provided in Appendix 7.3. (This
should be modlfied substantially for each indi-
vidual job.) A model specification may also

be available in the future from the National
Institute for Building Sciences.

Vlll. Pilot Projects
The methods of abatement and interim control
in these Guidelines have been found to be gener-

ally safe and effective, but to date some of them
have not been tested repetitively in a wide vari-
ety of housing situations. Therefore, it is advis-
able to test the safety and effectiveness of the
methods and controls selected "onsite." Pilot
projects can be used to answer a variety ofques.

tions, such as whether hazardous waste will be

involved, encapsulants will be effective, paint
removers will actually work, and excessive lev-
els of dust will be generated. Pilot projecrs are

most appropriate when a large-scale multifamily
project is being considered and whenever there
is uncertainty about the safety and effectiveness
of a particular lead hazard control process.

In pilot projects a representative portion of the
total project is carried out and carefully evalu.
ated. The pilot project work should be per.
formed as closely as possible to the way the
larger project will be performed, including car-
rying out specific lead hazard conrrol work,
scheduling activities, and integrating other
work. This type of pilot study should be evalu.
ated by a risk assessor along with environmental
sampling to document that the work is being
adequately controlled, Pilot projects should be

performed in vacant units whenever possible.

!X. Coordination of Lead
Abatement With Other
Renovation Work
Lead hazard control work should be coordinated
with other renovation work performed as part of
the same project (see Chapter 4). For abate.
ment work it is generally preferable, and some-

times necessary, to complete the abatement
workbefore all other renovation work. This may
permit most of the construction work to be

done in a traditional way without worker pro-
tection. For example, it would be necessary to
abate certain lead-based painted surfaces in a

kitchen or bath before attaching new fixtures or
cabinets. This approach simplifies coordinarion
of the subsequent construction work, since
renovations are not started until the abatement
is complete.

However, for some projects it may be difficult to
separate lead hazard control and renovation. In
such cases the role of the abatemenr contractor
may have to be expanded to include general
carpentry and other construction activities. A1-
tematively, the work of certain trades may have
to be done under abatement conditions. For
example, ro remove and replace a window and
attached trim covered with lead-based paint, an
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abatement worker with carpentry skills is valu-
able. Similarly, in a situation where there is

lead-based paint on interior walls and ceilings,
it may be more efficient for an electrician to
work under abatement controls rather than
have an abatement contractor remove paint
from walls and ceilings.

X. lnsurance

There are three types of insurance that owners,
consultants, and contractors should consider

acquiring:

* General llability insurance (all parties).

* Pollution liability insurance (all parties).

* Errors and omissions (E&O) insurance (for
consultants).

General llability insurance and E&O insurance
are widely available in the commercial insur-
ance market; however, pollution liability insur-
ance is not. Standard policy forms almost always

contain a strict pollution exclusion clause and
therefore do not cover lead-based paint abate-
ment activities.

Each of the parties involved in the project
should discuss adding pollution liability cover-
age with their general hability or E&O carrier.
Some insurance companies do offer specialty
policies that insure lead abatement activities
under limited terms and conditions.

Unfortunately, insurance and bonding for lead
abatement activities are not widely available in
the general insurance market at this time. Fur-
ther, the few insurance policies that are being
offered vary greatly in terms of cost and quality
ofcoverage provided.

For these reasons, if the building owner, con-
tractor, risk assessor, inspector technician, or
planner decides to acquire insurance, sample

copies of all insurance policies should be ob-
tained beforehand to determine if the coverage
will apply to the unique exposures in lead haz-

ard control work. On large projects a profes-

sional insurance broker knowledgeable about
such coverage should be consulted to review the

policy forms and evaluate the financial strength
and viability of the insurers providing the cov-
erage. The insurance should be occurrence-

based, not claims-based.

The certified contractor and the risk assessor,

inspector technician, or planner who elects to
purchase insurance should maintain applicable
policies in force for the entire term of the
project, from bid acceptance to final comple-
tion of the work. They should also ensure com-
pliance with clearance criteria and the removal
of all equipment, supplies, and employees. Poli-
cies should not be canceled for any reason with-
out written notice of at least 30 days to the
building owner. Ideally all parties should submit
Certificates of Insurance to the building owner
at least l0 days before beginning operations or
at any preconstruction meeting, whichever is

sooner.

A. Commercial General
Liability lcctl
CGL insurance is readily available at reasonable

cost. The policy should be written on ar^ "occur-
rence" basis, and include premises and opera-
tions liability, conrractual liability, independent
conrractors liability, and products and com-
pleted operations liability. Ifavailable at a rea-

sonable cost, the policy should be specifically
endorsed and/or written to include coverage for
lead abatement operations and eliminate or
modify the "pollution exclusion" clause so that
it will not exclude lead hazards, exposures,

poisonings, or claims. Limits of liability of
$1,000,000 per occurrence with a $2,000,000
policy aggregate, for bodily injury and property
damage, are recommended. The building owner
should also be named as an "additional insured"

on all such policies.

Occurrence policies require that there be bodily
injury or property damage caused by an accident
during the policy period, including continuous
or repeated exposure to harmful conditions.
There is no restriction on when a resulting
claim or suit must be made or brought against

the insured, as there is in a "claims-made"
policy.
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B. Professional Liability Enors
and Omissions (E&Ol

In addition to CGL insurance, the risk assessor,

inspector technician, and/or planner should
consider carrying E&O insurance coverage if it
is available at reasonable cost. The policy will
typically be written on a "claims-made" basis

and cover professional services rendered in con-
nection with risk assessments, inspections, envi-
ronmental sampling, project supervision and
monitoring, and specification writing. Again
the policy should eliminate or modify the "pol-
lution exclusion" clause so that it will not pre-

clude coverage for acts, errors, or omissions that
result in lead hazards, exposures, poisonings, or
claims. Limits of liability of $1,000,000 per

claim with a $2,000,000 policy aggregate are

appropriate.

"Claims-made" policies require that either
bodily injury or property damage be caused by
an "occurrence" that occurs during the policy
period anl results in a claim or suit first made

against the insured and reported to the insurer
during the policy period. Virtually all E&O
policies available today are written on a

"claims-made" basis; "occurrence" coverage is

nor an option ar this rime.

C. Bonding
In addition to insurance, performance bonding
may be required for some large projects.

Xl. Project Completion
No interim control or abatement project is
complete until compliance with clearance

standards has been achieved and a final report
prepared.

A. Clearance
The work area cannot be released to residents
until a visual evaluation and dust sampling have
been completed. If these tests show that all
work was performed satisfactorily and leaded
dust is not present above clearance standards,

then the area can be considered to be safe for
residents. If work was not completed or if there
is an excessive amount of leaded dust remain-
ing, additional work and cleanup are required
until final clearance is achieved (see Chapter
15 for more detailed information on the clear.
ance process).

B. Final Report
A final report should be prepared by the profes-
sional who is conducting the clearance exami-
nation, to document the work and any ongoing
monitoring and professional reevaluation that
may be required in the future by the owner. If
applicable, the date for the next reevaluation by
a certified professional should appear in the re-
port. EPA regulations may require final reports
in some situations. The report will become an
important document that should be transferred
from one owner to the next as part of the dis-
closure requirements in Title X. Some jurisdic-
tions may also require that certificates be pro-
vided to owners as proof of completion of lead
hazard control work; these will also become part
of the disclosure record. Owners and clearance
examiners are responsible for maintaining such
records.
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Chapter 4=
and Housing

Lead-Based Paint
RenoYation

l. lntroduction
This chapter provides general information on the
hazards of lead-based paint in various klnds of
housing renovation work, including demolition,
remodeling, repainting, rehabilitation, weather-
ization, and other forms of home improvement. If
these activities are performed in older dwellings
where lead-based paint is sanded, scraped, or oth-
erwise disturbed, workers and residents may be-

come lead poisoned if protective measures and
special cleanup procedures are not used.

Occupational Safety and Health Administration
(OSHA) regulations require certain procedures

for any paint that contains lead, even if it is be-

low the HUD standard of I mg/cm2 or 5,000

de(057o). Clearance testing should be per-

formed whenever a job creates leaded dust.

The Environmental Protection Agency (EPA) is

cr-rrrently studying the extent of lead hazards pro-

duced during this kind of work and will issue de-

tailed guidelines on how to do renovation work
involving lead-based paint safely. Starting in Oc-
tober 1995, Title X requires all renovation con-
tractors to provide an EPA pamphlet to owrrers

before beginning work in older dwellings. The
pamphlet will describe the hazards of lead poison-

ing that could be caused by renovation work.
Title X also sets certain lead-based paint hazard

control requirements for housing rehabilitation
assisted by the Federal Govemment. Future
HUD regulations rvill provide details.

Additionally, some aspects of housing renova-
tion work are regulated by OSHA, which re-
cently issued a new rule covering lead in the
construction industry. If the work includes
manual demolition, scraping, sanding, and the
use clfheat guns, needle guns, and power sand-

ers on surfaces that are coated with lead-based

paint, there are w,rrker protection requirements
involving air monitoring, respirators, medical
surveillance, training, and other protective
measures. Further information on the OSHA
standard can be found in Chapter 9.

A. Evidence of Lead Poisoning
Caused by Renovation
There is substantial evidence that uncontrolled
housing renovation work can cause lead poison-
ing. One study found that refinishing activity
performed in dwellings with lead.based paint
was associated with an average 69-percent in-
crease in the blood lead level of the 249 infants
living there (Rabinowitz, 1985a). Another
study of 370 recently lead-poisoned children
found a statistically significant association
between household renovation activity and
elevated blood lead level (EBL) (p<0.0001)l
(Shannon, 1992). Other researchers have also

reported cases where renovation activity has

resulted in EBLs (Fischbein, 1981;Marino,
1990). The Marino case report (named after the
physician who treated the family) is summarized
in Figure 4.1.

ll. Lead-Based Paint
Hazards in Housing
Renovation

A. Similarities Between Lead
Hazard Control Work and
Housing Renovation
Table 4.1 shows the similarity between lead haz-

ard control work and renovation activity. De-
pending on the intent of the repair work, some

of the same activities could be considered to be

either lead hazard control work or renovation
work. Because of these similarities, HUD rec-
ommends that all renovation workers and con-
tractors become knowledgeable about how to
conduct their work safely by reviewing the con-
molled work practices described throughout
these Guidelines.

1 A p value of less than 0.0001 means that there was
less than 1 chance in 10,000 that the association
observed was due to chance.
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Figure 4.1 A Case Report: Renovation and Lead Poisoning.

The Marino case repoft (Marino, 1990) is an example of how uncontrolled renovation work can cause lead
poisoning in both adults and children. The dwelling involved was a 2-story, 19th century Victorian farmhouse
with 10 rooms. Most of the wooden floors, moldings, walls, ceilings, and door frames had been painted with
lead-based paint.

The renovation work included restoration of surfaces by removing the paint down to the bare surface on floors
and woodwork and recoating with new varnish. Ceilings were repaired, and wallpaper and paint were re-
moved from a number of walls. Two workers used rotary power sanders, hand sanders, scrapers, torches,
heat guns, and chemical paint strippers. The family left the house during most of the renovation work, but
returned after it was only partially completed. There was dust throughout the dwelling.

After one of the family's dogs started to have seizures, a veterinarian determined that the dog was lead
poisoned. The mother and two children were subsequently tested. The children had blood lead levels of 104
pg/dl and 67 pg/dL, which is 5 to 10 times above the level of concern established by the Centers for Disease
Control and Prevention (CDC) (10 pg/dl). The mother had a blood lead level of 56 pg/dl. Allthree were admit-
ted to a local hospital where they were treated for severe lead poisoning. The mother was 8 weeks pregnant
and opted for a therapeutic abortion. A babysitter who had two children of her own sometimes cared for all
four children in the home. The babysitter's two children were also tested and found to have blood lead levels of
80 pg/dL and 68 pg/dl. These two children were also hospitalized and treated for severe lead poisoning.

During the 1980s, at least $100 billion was

spent on residential repairs and improvements.
\Uhen working on houses that were constructed
prior to 1978 (and especially before 1960), it is

very likely that normal renovation and remod-
eling practices will expose surfaces that are cov-
ered with lead-based paint. Thble 3.2 in Chap-
ter 3 shows that the older the dwelling, the
more lead-based paint is likely to be present.

B. Leaded Dust
It does not take much leaded dust to create a

hazard. The use ofpalm sanders, belt sanders,

and sandpaper can increase the amount of
hazardous leaded dust by a great deal. Almost
any activity that involves disturbing a lead-
containing surface will temporarily increase the
amount of microscopic leaded dust in the sur.
rounding environment.

To understand how easily leaded dust hazards

can be created from jobs disturbing lead-based
paint, consider the following example. Suppose

renovation work is done on only 1 square foot
of painted surface and all the paint inside that
square foot is turned into dust by sanding or
some other work. If the paint has 1 mg/cm2 of
lead in it (the lowest level covered bv HUD

regulation) and if the dust is spread out over a

1O0-square-foot area, there will be about 9,300
pglfrz of leaded dust present, which is nearly 100

times greater than the allowable level. HUD
does not permit more than 100 ggftz of leaded

dust to be left on floors following lead hazard

control work. In short, dust.generating work
performed on even a small area can cause a

serious problem if not controlled and cleaned
up. Of course working on a small area requires
only modest cleaning and control measures, as

described in Chapters 8 and 11.

C. Fumes

lThenever lead-based paint is heated above
1 , 100 'F, some of it may vaporize and later settle
on the surrounding walls and floors. These
small particles (fumes) are extremely dangerous
because they can be inhaled by the lungs and
rapidly absorbed into the body. These fumes are
present whenever high-temperature heat guns

or open flames heat the paint film excessively.

Lead fumes can also be a problem when debris
coated with lead-based paint is bumed or metal
coated with lead-based paint is welded.
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Table 4.1 Similarities Between Lead Hazard Control and Renovation

.&

Renovation Technique

Repainting

Window and door repair

Landscaping

lnstallation of new building components
(e.9., cabinet replacement)

Paint stripping

New wall installation

Lead Hazard Control Technique

Paint film stabilization

Friction and impact surface treatments

Soiltreatment

Building component replacement

Onsite paint removal

Enclosure

D. Paint Chips

Metal brushing, dry scraping, or water blasting
any [eaJ-c.,ntaining surface creates many poi-
sonous chips that will contaminate the ground,
where they are accessible to children.

E. Exposed Surfaces

Surfaces that have had all lead-based paint re-
moved may still have leaded parricles trapped in
the pores of the wood. !7hi1e these surfaces are

drying out and being prepared for recoating,
they can cause lead poisoning if touched,
mouthed, or chewed by small children.
Recoating should always be completed before
children are allowed back into the area.

F. Soil

For many years automobile gasoline contained
lead that was deposited onto soil. Also, paint
chips from previous paint-scraping jobs, and
normal weathering of paint, may contaminate
the top few inches of soil around older dwell-
ings. Excavation, landscaping, concrete
flatwork, and regrading that disturbs lead-
contaminated soil into the dwelling may also

cause lead poisoning by increasing the accessi-

bility of the soil to children and by making the
soil more easily tracked into the dwelling.

lll. Combining Renovation
and Abatement
While renovation work can pose certain dan-
gers, it also provides the most cost-effective op-

portunity to permanently address lead-based
paint hazards. Combining lead-based paint
abatement with renovation work will result in
substantial savings when compared to the cost
of conducting each activity independently.
HUD's public housing program has been com-
bining lead-based paint abatement with housing
renovation for several years with considerable
success and cost savings. As a result a signifi-
cant number of public housing units have been
fully abated and a number of renovation con-
tractors now possess the special skills required
to perform lead-based paint abatement.

The best way of combining abatement and
renovation is to determine which parts of the
job will disturb lead-based paint or produce

contaminated dust. The work that can create
leaded dust hazards is best performed by a con-
tractor certified in lead.based paint abatement
(who may or may not also be the renovation
contractor). The remainder of the job can be

performed in the traditional fashion. In many
cases this means that the ahatement phase of
the work will be completed first during the ini-
tial demolition work. In other cases a more
complicated phasing process is necessary where
abatement activities alternate with traditional
construction work.

Window replacement is an example of renova-
ticln work that can also achieve abatement at
the same time. A comrron finding of risk assess-

ments is that old windows have deteriorated
lead-based paint and very high levels of leaded

dust on the window trough. A certified
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abatement contractor is best suited to prepare

the work area for dust containment, remove the
old window, dispose of it properly, and conduct
cleaning. The new window can be installed in
the traditional fashion without worker protec-
tion, as long as no other surfaces with lead-
based paint will need to be disturbed during
installation.

A11 cuts or penetrations into surfaces with lead-

based paint that are needed to complete the job
should be identified ahead of time so that they
will be performed by the appropriate contractor
(if multiple contractors are used) and so that
cleanup, worker protection, and containment
are employed at the appropriate times. For ex-
ample, if new plumbing will require cutting into
an existing wall containing lead-based paint,
the abatement contractor should do the cutting
and cleaning. Altematively, the plumber can
become certified as an abatement contractor
and specialize in plumbing work on leaded sur-

faces. Of course, work that disturbs only a small
amount of lead-based paint does not necessarily
require a specialized, certified contractor. Nev-
ertheless, the precautions recommended in
these Guidelines should always be observed.

Separate contractors are not necessarily re-

quired when combining renovation and abate-
ment work. All work can be completed by a

single contractor, but only if the renovation
contractor is also certified to conduct lead-
based paint abatement. In many respects the
ideal abatement/renovation project is performed

by a contractor with good construction skills
and abatement skllls. Chapter 3 contains addi-
tional information on how to plan lead-based

paint abatement projects.

lV. Safe Older Home
Renovation Procedures

The information in these Gui&lines can be used

to ensure that renovation work does not cause

lead poisoning in either children or adults or
create lead hazards. There are certain basic pre-

cautions that should become part of the stan-
dard operating procedure of any renovation or
remodeling project.

If lead-based paint or contaminated dust or soil
is present, there are five basic precautions that
should be taken:

* Resident protection (see Chapter 8).

i Adherence to OSHA regulations (see

Chapter 9).

* Proper management of waste (see

Chapter 10).

* Final cleaning techniques (see Chapter 14)

* Final clearance (see Chapter 15)

A. Testing
tsting can be done for paint, dust, and soil to
determine if it is contaminated with lead. The
tests can define the building components that
can be handled in a traditional way and the
building components that must be treated with
extra care. The best field testing method for
lead in paint usually involves a portable x-ray
fluorescence (XRF) lead paint analyzer backed
up by laboratory analysis of paint chips, espe-

cially if many surfaces need to be tested. When
properly used (see Chapter 7) this method has

an adequate detection limit and an acceptable
rate offalse positives and negatives, and is rela-
tively easy to use at a modest cost per test.

Dust testing shows how much leaded surface dust

is on various horizontal building components.
Usually the floors and the interior window sill
and exterior window troughs will be tested as part

of a risk assessment (see Chapter 5) and as part of
clearance to determine if cleaning was adequate
(see Chapters 14 and 15).

There is insufficient evidence to fully endorse

the use of chemical spot-test kits at this time.
Research efforts on these kits indicate that they
may hold promise for the future. The National
Lead Information Center should be contacted
to determine the current status of the kits. If for
some reason, XRF or laboratory paint-chip test-
ing cannot be performed, the chemical spot-test
kits should be used. Because there is some evi-
dence that these kits erroneously report the
presence of lead, they are not recommended by
HUD at this time.
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B. Occupant Protection

1. Education

Before starting any renovation job that is likely
to disturb suspected lead-containing surfaces,

the owner and/or resident should be informed of
the dangers of lead-based paint-its dust, chips,
and the increased exposure that most construc.
tion work will generate. A brochure about this
topic may be obtained by calling the National
Lead Information Center ( 1-800-LEAD-FYI).
Residents who are not educated about the dan-
gers of lead poisoning may compromise the con-
tainment measures and revisit the home unex-
pectedly or allow their children to play in the
worksite. Owners and residents who are edu-
cated about the potential dangers will become
aware of the special protection and cleaning
procedures that all renovation contractors and
subcontractors should now include in their gen-

eral requirements when dealing with lead-based
paint.

2. Containment
Rooms or areas where surfaces suspected of con-
taining lead are being penetrated, removed, or
prepared should be isolated from the other sec-

tions of the dwelling that will not be cleaned or
renovated. This is usually done with sheets of 6-
mil plastic, masking tape, and preformed or
field-bullt containments. Only adequately pro-
tected individuals should be allowed to enter
the contained area before it has been cleaned.

Exterior containment involves covering the soil
or pavement around the building to a distance
of 10 to 20 feet (possibly less in some situa-
tions). The soil must be covered in order to cap-
ture dust and chips and to prevent the soil
around the home from becoming more contami-
nated with lead. See Chapter 8 for a description
of various worksite preparation practices.

3. Relocation

One of the safest ways to prevent lead poisoning
is relocation of the residents and their "por-
table" belongings. lUith all of the small posses.

sions out of the dwelling, there is relatively
little to clean prior to reoccupancy. Occupants
should not return to the work area until

Chapter 4: Lead-Based Paint and Housing Renovation a

cleanup and final painting or finishing have
been completed.

C. Cleaning Techniques
It is absolutely essential to clean the work area

and any adjacent contaminated areas so that
leaded dust levels are acceptable. All renova.
tion contractors doing work on surfaces with
lead-based paint must do more than simply
clean up any visible dust. There are also small
dust particles that cannot be seen by the naked
eye. Cleaning should be done by using vacuums
equipped wirh high-efficiency parriculare air
(HEPA) filters. HEPA filters trap very small
particles from the vacuum exhaust so they do
not recontaminate the work area or cause ex.
cessive exposures to workers. OSHA requires
vacuums to have HEPA filters when working
with lead. Ordinary vacuums release a cloud of
small dust particles that cannot be seen with
the naked eye.

To be most effective, HEPA vacuums should be

used in combination with lead-specific deter-
gents, high-phosphate detergents, or other suit-
able wet cleaning agents. The cleaning process

starts with a HEPA vacuuming, followed by a
wet wash, and a final HEPA vacuuming (see

Chapter l4 for more details). If clearance can
be established using only wet cleaning, the
HEPA vacuuming step may not be needed. Car-
peting and other dust traps may also have to be

cleaned, discarded, or replaced before the family
can reoccupy the dwelling. Renovation contrac-
tors working for owners who do not allow or
wish to pay for this extensive cleaning should
make it clear (in writing) that the contractor
cannot be held responsible for lead contamina-
tion or lead poisoning.

D. Clearance Testing
Clearance testing should be completed after any
renovation job that disturbs lead.based paint or
creates leaded dust to ensure that the dwelling
is safe for occupancy (see Chapter 15).

E. Waste Disposal
For some types of renovation work involving
lead-based paint, the waste will have to be

sorted into various categories (see Chapter 10)

4-7



.' Chapter 4: Lead-Based Paint and Housing Renovation .&

Some of this waste may need to be tested to deter-

mine whether it is hazardous. Even if the waste is

"nonhazardous," lead-containing construction de-

bris is still potentially dangerous and should not be

placed directly on the ground. Debris piles should

be placed on two layers of 6-mil plastic. The debris

should be covered and clearly identified as con-

taining lead. If the waste must be left onsite over-

night, it must be stored in a secure area inacces-

sible to children or scavengers. Chapter 10

contains more specific information on waste

disposal requirements.

For rolloff containers being used during extensive

demolition jobs, debris should be handled in ways

that minimize dust generation. Drop chutes cause

too much dust and should not be used for lead-

based paint construction debris unless proper pre-

cautions are taken to control dust. Loose plaster

and dust should be thoroughly wetted down and/

or covered prior to open transportation to the

container.

V. Prohibited Activities
Many traditional methods of preparing a painted

surface for repainting, refinishing, or restaining
are prohibited lf the old paint contains lead,

since these methods are known to poison both
children and workers. Chapters 11 and 12 dis-

cuss safe ways of removing lead-based paint.
Prohibited methods of paint removal include:

* Open-flame burning or torching.

* Machine sanding or grinding without a

HEPA vacuum exhaust tool.

i Uncontained hydroblasting or high-pressure

washing.

* Abrasive blasting or sandblasting without a

HEPA vacuum exhaust tool.

* Heat guns operating above 1,100'F.

Dry scraping (except for limited areas) and

methylene chloride paint strippers are also

not recommended.

A. Flame Treatment
The use ofopen torches, infrared scorchers, elec-

tric irons, or high-temperature heat guns are all

prohibited when the surface has a lead content
equal to or greater than 1 mg/cm2 or 5,000 pg/g

(0.5 percent). Tiaditionally, these methods are

used to remove a number of layers of paint prior
to repainting; however, they release very large

amounts of lead fume, which can poison work-
ers and be very difficult to clean up. They
should be avoided even ifthe lead concentra-
tion is below the HUD standards.

B. Dry Sanding
Ordinary circular, reciprocating, belt, and palm
sanding of lead-containing surfaces generates a

great deal of dust. These methods should be

done on a wet surface or by using a HEPA
vacuum exhaust tool (see Chapter 12).

C. Dry Scraping
Dry scraping was the traditional method of
surface preparation. Dry scraping has been re-

placed by wet scraping for work on lead-based

paint surfaces. Wet scraping should not be done

near electrical circuits, even ifthey have been

de-energized.

D. Abrasive Blasting
AII forms of blasting are prohibited on lead-

containing surfaces unless a HEPA-filtered
local exhaust tool is used (see Chapter 12).

E. Power Washing
High-pressure washing is often used prior
to starting an exterior paint job. However,
uncontainable power washing or water blasting
on lead-based painted surfaces is a prohibited
practice. The alternative practice involves ex-

terior containment, collection of all water, fil-
tration of the water, and proper disposal of the
filter and debris.

F. Welding on Painted Surfaces

Welding on surfaces coated with lead-based

paint is prohibited by OSHA regulations. The
high temperatures will produce leaded fumes

and high exposures.
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Vl. General Guidance for
Selected Renovation
Activities

renovation activities. Table 4.2 provides a sum-

mary of measures for protecting residents, pro-
viding containment, selecting safer alternate
methods, and conducting cleanup for a few
types of renovation.

Certain activities are very likely to generate

hazardous leaded dust and chips during

Table 4.2 Selected Renovation Jobs and Work Practices

Containment
(see Chapter 8)

Relocation
(see Chapter 8)

Recommended
Practices

(see Chapters 11 and 12)

Gleanup
(see Chapter 14)

Demolition

Use plastic sheeting to
prevent airborne dust
migration.
lnterior Worksite Prep.
Level 4;
Exterior Worksite Prep.
Level 3

No residents in dwelling
during any work.

Wet surfaces, use
covered containers
to move debris; best
subcontracted to abate-
ment contractor, or a
demolition contractor
certif ied for abatement.

HEPAvacuum, wet
mop, and HEPA
vacuum.

Repainting

Floors and ground cov-
ered with 6-mil plastic.
I nterior Worksite Prep.
Level 4;
Exterior Worksite Prep.
Level 3

No entry into work area
during interior work.

Wet scrape, wet
sanding, HEPA-
filtered vacuum
power tools.

Daily cleanup with
HEPAvacuum, wet
wash, HEPAvacuum

Floor Sanding

Full containment of
rooms, negative air rec-
ommended if leaded
dust hazard identified.

No entry into work area
during work.

Sanding lead-containing
floors should be com-
pleted by abatement
contractor, or other con-
lractor certified for
abatement.

HEPA vacuum of entire
house may be needed.

Plaster
Repairs

Localized containment
for walls, entire room for
ceiling.
Usually lnterior
Worksite Prep. Level 1

or 2lor small jobs

No entry into work
area.

Wet prior to removing. HEPA final cleanup.

Window
Replacement

Localized containment
around each opening.
See Table 8.3.

No occupancy during
removal and initial
cleaning and sealing.

Seal interior with plastic.
Remove window lrom
exterior if possible.

HEPA vacuum all areas
with replaced windows.

Carpet
Remova!

Do dust sampling to
determine contamina-
tion level. Usually lnte-
rior Worksite Prep.
Level 3 or 4.

No occupancy during
removal and initial
cleaning.

Carefully remove and
package carpet and pad
in 6-mil plastic with
taped seams. Wet down
carpet before removal or
disturbance.

HEPA vacuum floor
after carpet bagged
and prior to removal
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1. The owner or occupant contacts a risk assessor.

2. The risk assessor determines if the owner is requesting a risk assessment, an inspection, or a combination
of the two. The owner and the assessor reach an agreement on costs and scope of effort. If a child with an
elevated blood lead level is being investigated, use the protocol in Chapter 16 and/or coordinate with the
local health agency. If the dwelling unit was built after 1978 (or If all lead-based paint has been removed and
clearance has been established), a risk assessment is not needed. If the dwelling is in good condition (as

defined by Form 5.1 in this chapter), a lead hazard screen risk assessment may be conducted to determine
if a full risk assessment is needed. If a previous risk assessment has been conducted, determine if the owner is
requesting a reevaluation. In all other cases, conduct a full risk assessment, a paint inspection, or a combina-
tion of the two.

3. The owner submits information on the type and condition of the buildings to the assessor on standard forms
(or the risk assessor completes forms by phone interview).

4. Conduct environmental sampling and visual assessments in earh dwelling if assessing owner-occupied,
single-family houses; fewer than five rental units; or multiple rental units where the units are not similar.
If there are five or more similar dwellings, select a few targeted dwellings using the criteria in this chapter
(see Table 5.6).

5. Perform a visual assessment of the building and paint condition, using the standard forms and protocols in
this chapter, and select sampling locations based on use patterns and visual observations.

6. Conduct dust sampling. Dust samples are typically collected in the entryway, common spaces, the kitchen,
the living room, and a child's bedroom and playroom. Collect samples from floors, interior window sills
(stools), window troughs, (window wells) and other surfaces suspected of contamination. One floor sample
and one window trough or sill sample should be collected in each main room or area.

7. Conduct soil sampling. Soil samples are collected from bare spots in the play area, near the building founda-
tion (drip line), in gardens, and perhaps the yard. If the total surface areas of bare spots is less than 1 square
yard (9 sq. ft.)for each property, a lead-based paint hazard does not exist and soil samples are not necessary.

Bare soil in a play area should always be sampled.

B. Conduct deteriorated paint sampling by collecting all layers of paint (not just the peeling layers) and submit
the samples to a laboratory recognized by the U.S. Environmental Protection Agency (EPA) National Lead
Laboratory Accreditation Program (NLLAP). Altematively, deteriorated paint can be measured by portable
x-ray fluorescence (XRF) if the deteriorated paint has a large enough uniform surface with all layers present.
Destructive paint-chip sampling must always be done after dust sampling to prevent cross-contamination.

9. At the owner's request, collect water samples to evaluate lead exposures that can be corrected by the owner
(leaded service lines, fixtures). Water sampling is not recommended for routine risk assessments of lead-
based paint hazards, since EPA has another program in this area. If a lead-contaminated water problem
exists beyond the owner's service line, the local water authority should be notified. Air samples are not
recommended for routine lead-based paint risk assessments.

.&
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& Step-by-Step Summary [continuedf

10. Interpret the laboratory results.

11. Integrate the laboratory results with the visual assessment results and other maintenance and management
data to determine the presence or absence of lead-based paint hazards, as defined under applicable statutes
or regulations.

12. Discuss the various safe and effective lead hazard control options for specific lead hazards with the owner
and determine the most feasible and effective options for the specific situation.

13. Prepare a report listing any hazards identified and acceptable control measures, including interim control
and abatement options. Provide rough cost estimates of specific altematives by building component,
including the costs of reevaluation (if applicable). Inform the owner how to obtain educational materials
from EPA, the Occupational Safety and Health Administration (OSHA), and the local childhood lead-
poisoning prevention program and provide copies of these materials if possible. The report should also

indicate which control method the owner has chosen to implement (if known).

14. After lead hazard control work has been completed, and clearance established, provide any statements
of compliance or other documentation required by Federal, State, or local regulation.

.&
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l. lntroduction * Investigation of a house having a child
with an elevated blood lead level.

Two broad types of evaluations can be per-

formed to identifii hazardous levels of lead in
and around residential dwellings: risk assess-

ments and paint inspections. !7hile most of
this chapter is devoted to risk assessment proto-
cols, this section offers owners, planners, and
risk assessors guidance on choosing the most

appropriate evaluation method for specific
housing situations. (See Chapter 3 for further
information on this issue.)

A. Evaluation Options
Except where regulations specifically require
a risk assessment or a paint inspection, there
are no simple rules for choosing an evaluation
method. Figure 5.1 provides a decision tree to
help determine whether a risk assessment or a
paint inspection is most appropriate. This sec-

tion offers a quick overview of the options, so

that owners will be able to make more informed
decisions about the best method for them.

Risk assessments and paint inspections are two
strategies for identifying lead-based paint haz-

ards in housing before they actually cause lead
poisoning in a child. Preventing lead hazards in
housing is cost effective for all property owners,

especially in light of the substantial medical,
legal, and relocation expenses associated with
the care of a child with an elevated blood lead
level.

A property owner has a choice of the following
evaluation options:

* Lead hazard screen risk assessment
(for properties in good condition).

* Risk assessment.

i Paint inspection,

i Combinationrisk assessment/paint
inspection.

1 No hazard evaluation (proceed directly
to hazard control).

1. Bypassing Risk Assessments

These Gajdelines generally discourage owners
from skipping the preliminary evaluation pro-
cess. Thble 5.1 shows that for most building
components, there is a significant chance that
lead-based paint will not be present, especially
in housing built after 1960, when lead-based

paint began to be used less frequently. However,

in cases where the owner thinks that deterio-
rated lead-based paint is present (e.g., on exte-

rior walls constructed before 1940), the owner
can correct the suspected hazard using the haz-

ard control methods described elsewhere in
these Guidelines without conducting an initial
risk assessment (such corrections should be con-
ducted by trained personnel only). It is impor-
tant to note that bypassing the evaluation pro-
cess can result in both the expensive correction
ofnonexistent hazards, and, even worse, the
failure to correct undetected problems. If own-
ers bypass the initial risk assessment, all painted
surfaces must be assumed to contain lead-based

paint, and all worker and resident protection
measures and reevaluation schedules must be

followed accordingly. A11 dust and soil should

also be assumed to be contaminated. The clear-

ance process for such a dwelling should include
a followup risk assessment to determine whether
all lead hazards were addressed. The followup
risk assessment should be done by a certified
risk assessor. On the other hand, the clearance
process for a dwelling that has had a preliminary
risk assessment need not include a followup risk
assessment after hazard correction. In this case,

a clearance examination can be conducted by
a certified inspector technician. Addltional
details on the clearance process are provided in
Chapter 15.

2. Risk Assessments

Risk assessments determine the presence or
absence of lead-based paint hazards and suggest

appropriate hazard control measures. They can

be performed only by certified risk assessors who
should use the standard forms provided
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at the end of this chapter or equivalent forms.
To provide the necessary guidance, a risk
assessment must cover the following:

i Identification of the existence, nature,
severity, source, and location of lead-based

paint hazards (or documentation that no
such hazards have been identified).

l Presentation ofthe various options for
controlling lead hazards in the event
that hazards are found, including interim

rs

controls, abatement measures, and any
recommended changes to the management
and maintenance systems.

In some cases, the risk assessor will provide
recommendations beyond the basic lead hazard

control options. For example, if lead-based

paint will remain in a dwelling after present

hazards are corrected, the risk assessor will
provide information to the owner on how to
keep that paint in a nonhazardous condition.

Table 5.1 Percentage of All Paint That ls Lead-Based, by Year and Component Type

1 lncludes metal trim, window sills, molding, airlheat vents, radiators, soffit and fascia, columns, and railings.

'z lncludes nonmetal trim, window sills, molding, doors, airlheat vents, soffit and fascia, columns, and railings.

3 lncludes shelves, cabinets, fireplace, and closets ol both metal and nonmetal.

a lncludes porches, balconies, and stairs of both metal and nonmetal.

Source: HUD 1990b. These data are from a limited national suruey and may not reflect the presence of lead in paint in a given
dwelling or jurisdiction.

Component Category !nterior Exterior

Walls/Ceiling/Floor

1 960-1 979

1 940-1 959

Before 1940

5

15

11

28

45

80

Metal Componentsl

1 960-1 979

1 940-1 959

Before 1940

2

6

3

4

8

13

Nonmetal Components2

1 960-1 979

1 940-1 959

Before 1940

4
o

47

15

39

7B

Shelves/Others3

1 960-1 979

1 940-1 959

Before 1940

0

7

68

Porches/Others4

1 960-1 979

1 940-1 959

Before 1940

2
't9

13
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Risk assessments do not simply identify
lead- based paint, but lead-based parnt ha7oils.
Risk assessments go beyond simply assessing

the condition ofpaint, and take into account
both resident and owner use patterns and man,
agement and maintenance practices that will
affect that paint. Risk assessments also identify
other potential sources of lead hazards, such as

dust and soil. By considering all hazards and
examining resident and owner practices, a risk
assessor determines appropriate ways to control
hazards and to modify management practices so

that the chance ofhazards recurring is reduced.

3. Lead Hazard Screen Risk
Assessments

In dwellings in relatively good condition where
the probability of finding lead.based paint
hazards is low, a full risk assessment may be un-
necessary. To avoid the cosrs of a full risk assess-

ment, a lead hazard screen risk assessment may
be conducted. A screen risk assessment employs
more limited sampling and more sensitive haz-

ard identification criteria. The protocol for lead
hazard screen risk assessments is described later

Chapter 5: Risk Assessment

in this chapter. If a screen indicates that lead
hazards may be present, the owner should have
a full risk assessment performed.

Because lead hazard screen risk assessments em-
ploy more stringent evaluation criteria to act as

a "negative screen," they are only cost-effective
for dwellings in good condition. Lead hazard

screen risk assessments should not be used in
buildings in poor condition, since a full risk
assessment will usually be needed. This is espe-

cially true of structures built before 1960. A
suggested decisionmaking process to determine
whether the lead hazard screen risk assessment

option is appropriate is outlined in Figure 5.1.

4. Paint Inspections

Lead-based paint inspections (covered in Chap-
ter 7) can be performed by either a certified
inspector technician or a certified risk assessor.

Inspections measure the concentration of lead
in paint on a surface-by-surface basis. Inspec-
tion results enable the owner to manage all
lead-based paint, since the exact locations of
the lead-based paint have been identified.

.}

Decision to Conduct a Risk
Assessment

Poor Good

Full Risk
Assessment

Fail Screen
Criteria

Pass Screen
Criteria

Reevaluate
According
to Table 6.1

5-7

Determine Condition of
Dwelling (Form 5.1)

Lead Hazard Screen Risk Assessment

Figure 5.1 Lead Hazard Screen Decision Logic.
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Table 5.2 Comparison of Risk Assessment and Paint lnspection

. lf local experience indicates that soil lead levels are all very low, repeated soil sampling is not necessary.

However, an inspection usually identifies only
the presence of lead-based paint, and does not
determine whether the paint presents an im-
mediate hazard. The collection of dust and soil
samples is also not part of a routine paint
inspection. Thus, if a risk assessment is not
performed along with the paint inspection, a

full determination of the location and nature of
all lead-based paint hazards (as defined in Title
X) cannot be made.

Without data about hazards, an inspector tech-
nician cannot be expected to offer any guidance

on lead hazard control, including appropriate
lead hazard control measures. An inspector
technician does not necessarily have the train-

*

ing to identifu all hazard control options, while
a risk assessor does.

Nevertheless, a paint inspection is the pre-

ferred evaluation method when an owner has

decided to abate all lead-based paint or when
the prevalence of lead-based paint is low. Be-

cause abatement activities can be costly, it is

usually cost effective to complete a paint in-
spection before using resources to abate assumed

hazards. Inspections are also appropriate when
extensive renovation that is about to occur will
disturb painted surfaces.

Analysis, Gontent, or Use Risk Assessment Paint lnspections

Paint Deteriorated paint only Surface-by-surface

Dust Yes Optional

Soil Yes* Optional

Water Optional Optional

Air No No

Maintenance status Optional No

Management plan Optional No

Status of any current child lead
poisoning cases

lf information is available lf information is available

Review of previous paint testing Yes Yes

Typical applications 1. lnterim controls

2. Building nearing the end of
expected life

3. Sale of property/turnover

4. lnsurance (documentation
of lead-safe status)

1. Abatement

2. Renovation work

3. Weatherization

4. Sale of property/turnover

5. Remodeling/Repainting

Final report Lead hazard control plan or
certif ication of lead-based
paint compliance

Lead concentrations for each
surface tested
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5. Combination Risk Assessments and
Paint Inspections

It is sometimes advisable to conduct borh a paint
inspection and a risk assessment. By combining
measurements of dust and soil with surface-by-
surface paint analysis, and by collecting mainte-
nance and management data, lead-based paint
hazards can be identified and addressed in a

comprehensive fashion, employing the best mix
of interim control and abatement strategies. If a
paint inspection has been completed before the
start of a risk assessment, the risk assessor will
often be able to reduce the time spent on the
assessment, yet offer much more comprehensive
advice. However, risk assessors should ensure

that the paint inspection was conducted prop-
erly before relying on its results. The evalua-
tion of previously conducted paint testing is

discussed later in this chapter.

B. The Risk Assessment
Process

Whether hired by the owner or employed by

the public sector, the risk assessor is an indepen-
dent, trained professional certified by the State
(or EPA) as being capable of objectively analyz-

ing lead-based paint hazards. Risk assessors may
also be licensed by local jurisdictions. Property
owners may choose to have a member of their
management staff trained and certified to aid in
the decisionmaking process, but such an asses-

sor may not be perceived as being able to pro-
vide an unbiased evaluation of the property.

Therefore, the owner may want to consider
contracting with an independent, certified risk
assessor to minimize the perception of bias
(which would be especially important in the
event of litigation). In those States without a

certification program, owners should use trained
risk assessors, preferably certified in another
State. The risk assessor (or risk assessment firm)
should not perform the actual lead hazard con-
trol work, since this would create a conflict of
interest by providing an incentive to identify
nonexistent lead hazards or to suggest controls
that are not necessary or cost effective.

The risk assessment process begins with the col-
lection of infcrrmation about the property from
the owner. In single-family, owner-occupied

Chapter 5: Risk Assessment

dwellings, this information includes resident use

patterns, such as where the child's principal play

area is located. In rental dwellings, the informa.
tion provides details about management and
maintenance practices and the occupancy status

of buildings. The risk assessor will use this infor-
mation to make decisions about the location of
the limited environmental sampling within the
dwelling. lf the risk assessment involves the
evaluation of five or more similar dwellings,
the risk assessor will select a limited number
for sampling using specific criteria. The risk
assessment entails both a visual assessment of
the targeted dwelling and collection of environ-
mental samples. The environmental samples
(including deteriorated paint, surface dust, and
soil) are then sent to a laboratory for analysis.

When the lab results are received, the risk as-

sessor reviews all data, including visual assess-

ment results, environmental sampling results,

and management and maintenance informa-
tion. The assessor then drafts a report identify.
ing lead-based paint hazards and acceptable lead

hazard control options, including a spectrum of
treatments ranging from interim controls to full
abatement of all identified lead hazards. The
report includes rough cost estimates for each
option, both in the short term and the long
term. The control options identified take into
account the condition of the property, and
the lclcation and severity of lead-based paint
hazards, based on criteria established in these

Guidelines and Federal or other regulations.
The property owner must decide which hazard

control option is most appropriate for the dwell-
ings, and develop a plan to implement that
option. To the extent possible, risk assessors

should provide a range of options for all cases.

EPA has also published information about the
risk assessment process in owner-occupied,
single-family dwellings (EPA, 1994b).

The risk assessment protocols contained in this
chapter are based in part on procedures used in
public housing (HES, 1991; HUD, 1992) and
private housing (Rhode Island, 1993; EPA,
1994b). These protocols represent theminimum
recommended procedures for conducting risk
assessments, and attempt to strike a balance
between the need to have enough data to rnake

.&
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informed decisions and the need to contain
costs. More elaborate and extensive investiga-
tions may be conducted in certain situations
(e.g., responding to parents' concerns about
lead poisoning).

C. Limitations of This Risk
Assessment Protocol

1. Risk Assessments o{ Dwellings
Housing Children With Elevated
Blood Lead Levels

The risk assessment protocol contained in this
chapter is not appropriate for an investigation
of a dwelling presently housing a child with an

elevated blood lead level. In these cases, a more

comprehensive investigation of all sources of
lead is necessary (see Chapter 16), because it is

possible that the exposure is unrelated to the
residence (e.g., glazed pottery or leaded toys), or
another dwelling is the source of the poisoning.
For more information about investigations
involving children with elevated blood lead

levels, consult the local childhood lead poison-

ing prevention program, and the local heath
department, and review the protocols and

recommendations issued by the Centers for
Disease Control and Prevention (CDC), which
are currently being revised.

2. Public Housing Risk Assessments

The protocols described in this chapter are not
meant to replace the public housing protocol,
which is designed to meet the more complex
management and maintenance needs of public
housing authorities.

3. Assessment of Less Common
Sources o{ Lead Exposure

In order to evaluate the largest number of
dwellings in the shortest period of time, these

Guidelines do not recommend assessing all po-

tential sources of lead at each property. Instead,

these Guidelines recommend assessing the most

likely sources of lead hazards that are within
the control of the property owner. Private risk
assessors have an obligation only to investigate
those lead exposures that are directly related to

.&

the residence, although other obvious sources

should be identified. For example, if it is known
that the use of folk remedies containing lead is

widespread in a given neighborhood, risk asses-

sors should not try to analyze these remedies,

but should identify the potential source in their
final report and notifi, the local health author-
ity about their concerns. EPA has published
information on additional sources of lead and
how they should be addressed (EPA, 1994b).

Air sampling is not recommended for routine
risk assessments of housing. The levels of air-

borne lead in a residence are expected to be

low unless there is an identifiable lead air emis-

sion source nearby. If a source is identified,
it should be noted in the final report, but the
responsibility for action rests with public
agencies.

'STater sampling is also optional for routine risk
assessments. If a property owner is concerned

about plumbing within the building and specifi-

cally requests water testing, the risk assessor

should have the water analyzed or refer the
owner to the local water authority, which may

conduct such tests at no charge. Information on
municipal water quality can be obtained from
the EPA Drinking lUater Hotline (1-800-426-
4791). In communities where water contamina-
tion appears to be especially prevalent, EPA
requires public water suppliers to evaluate and

correct the problem.

Computer exposure or risk assessment models
(EPA, 1989; Cohen, 1993) that integrate vari-
ous exposure sources and pathways are not
recommended for routine residential risk assess-

ments for three reasons: they were developed
for large populations, sampling of all sources in
millions of dwellings is not feasible, and there is

little agreement within the scientific commu-
nity on which model best characterizes risk at

this time.

ll. Onsite Data Collection
Procedures

The onsite phase of the risk assessment involves
a visual inspection of the dwellings or common
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areas being evaluated, and a collection of a lim-
ited number of paint, dust, and soil samples.

Standard field sampling forms for onsite field
testing are provided at the end of this chapter.

A. Visual Assessment
The visual assessment is conducted to locate
potential lead-based paint hazards and evaluate
the magnitude of the hazard. If a paint inspec-
tion has already been conducted, the assessor

should focus on the painted surfaces that are

known to contain lead-based paint and the
dust reservoirs around them. The risk assessor

should review all previously conducted inspec-
tions tc'r determine if the findings are reliable
(see p. 5-21 and Chapter 7). In dwellings where
no inspection has been conducted, any painted
surface that has not been replaced after 1977

must be assumed to contain lead-based paint.
The assessment should also review the overall
condition of the building.

The visual assessment should identify:

* Deteriorating painted surfaces.

i Areas of visible dust accumulation.

* Areas of bare soil.

* Painted surfhces that are impact points
or subject to friction.

* Painted surfaces on which a child may
have chewed.

Information from the visual assessment should
be used to:

* Determine where environmental samples

will be collected.

1 Define in a preliminary way the extent of
the lead hazard control efforts needed.

* Predict the efficacy of the various hazard

conrrol options given current maintenance
practices.

* Determine housing conditions (such as

water leaks) that, if not corrected, could
lead to rapid paint deteri.rration.

Chapter 5: Risk Assessment

1. Condition of Painted Surfaces

Every risk assessment should include an evalua-
tion of the condition of painted surflaces. The
risk assessor should observe the extent of any
paint deterioration by rating the paint condi-
tion as "intact," t'fair," or "poor." An attempt
should be made to determine whether the dete-
rioration is due to a moisture problem or some

other existing building deficiency. The type of
deterioration (i.e., blistering, flaking, etc.) may
yield information about necessary hazard con-
trol treatments. For example, if the rype of dete-
rioration is commonly caused by moisture in the
substrate, the moisture problem will need to be

addressed before the paint can be stabilized.
Poor surfaces are considered to be a hazard and
should be corrected. Fair surfaces should be re-

paired, but are not yet considered to be a haz-

ard; if not repaired, they should be monitored
frequently. Intact surfaces should be monitored
to ensure that they remain in a nonhazardous
condition.

An example of the building components to be

rated can be found in Forms 5.2 and 5.7 at the
end .rf this chapter. If the paint on certain com-
ponents rsknown not to contain lead above
the regulatory limit, its condition need not
be evaluated, although all deteriorated paint
should be repaired since it may contain lower
levels of lead.

While risk assessors should use their own
professional judgment when evaluating the
condition of painted surfaces, they should gen-

erally follow the guidelines and use the stan-
dardized definitions for intact, fair, and poor
paint condirions provided in Table 5.J. The size

of the area of deteriorated paint need not be

measured but simply estimated.

The evaluation of paint conditions is critical to
the lead hazard control decisionmaking process;

therefore, risk assessors have found it helpful
to have owners or maintenance personnel also

rate the paint conditions in multifamily situa-
tions. Although most dwellings exhibit some

minor degree of paint deterioration, it is com-
mon for building owners to rate the condition
of their paint more highly than a trained, objec-
tive professional (HES, 1993). By discussing

.&
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Table 5.3 Categories of Paint Film Ouality

1 Building component in this table refers to each individualcomponent or side of building, notthe combined surface area of all
similar components in a room (e.9., a wall with 1 square foot of deteriorated paint is in "fai/'condition, even if the other three
walls in a room are intact).

2 Surfaces in "fai/'condition should be repaired and/or monitored, but are not considered to be "lead-based paint hazards"
as defined in Title X.

3 Surfaces in "poor'' condition are considered to be "lead-based paint hazards" as defined in Title X and should be addressed
through abatement or interim controls.

how to assess deteriorated paint, risk assessors

have helped owners to be more vigilant when
working on surfaces with potential lead-based
paint hazards. While this exercise is not recom-
mended for all assessments, it may be a valuable
educational tool for some owners. Use Form 5.2

or 5.7 for recording the condition of paint.

Figures 5.2a through 5.2g illustrate seven differ-
ent paint conditions that can be grouped into
three general categories: surface deterioration,
bulk deterioration, and layered deterioration
(NDPA, 1990). While it is not necessary to
record the type of paint deterioration, different
types of paint deterioration will require different
hazard control solutions. For example, if paint is

"alligatoring" on a surface and the cause appears

to be too many layers of paint, a risk assessor

should recommend component replacement or
paint removal before paint film stabilization.
Applying additional layers of new paint to an
alligatored paint film will be ineffective. Defini-
tions and causes ofpaint deterioration are as

follows:

,&

Surf ac e D et erior ation.

Chalking-A formation of a fine powder on
the surface of a paint film, usually caused by a

failure to adequately prime or seal a porous

surface, overthinning ofpaint, or exposure
to sunlight, causing breakdown of the paint
binder and release of pigment. Almost all
exterior oil paints are designed to eventually
chalk in order to wash dirt away in the rain
and provide a good surface for repainting.
The chalk may contain high levels of lead.

Mildew-A formation of microbial growth usu-

ally caused by excessive moisture. If unchecked,
mildew formation can lead to extensive paint
film failure. Mildew should be removed as a

preventive measure to decrease the chance of
paint film deterioration.

\7orn Paint Due to Friction or lmpact-Paint
that is worn or chipped due to friction or me-
chanical damage is also considered deteriorated.
\il/orn paint is often due to improperly hung

TotalArea of Deteriorated Paint on Each Component

Type of Building
Componentl

lntact Fair2 Poo13

Exterior components with
large surface areas.

Entire surface is intact. Less than or equal to
10 square feet.

More than 10 square
feet.

lnterior components with
large surface areas (walls,
ceilings, floors, doors),

Entire surface is intact. Less than or equal to 2
square feet.

More than 2 square feet.

lnterior and exterior
components with small
sudace areas (window
sills, baseboards, sotfits,
trim).

Entire surface is intact. Less than or equal to
10 percent of the total
surface area of the
component.

More than 10 percent of
the total surface area of
the component.
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doors, sticky window sashes, etc. The building
component should be repaired so that it
operates smoothly before it is recoated.

Bulk Deterioration.

Checking-A pattern of short, narrow breaks

in the top layer of paint that is usually caused by
a loss of elasticity. Plywood substrates can often
cause checking. The deteriorated paint should
be removed if a new coating is to be applied.

Cracking and Flaking-An advanced form of
checking that usually occurs on surfaces with
multiple layers of paint and includes breaks in
the film that extend to the base substrate. The
cracks usually form parallel to the grain ofthe
wood. The damaged coating should be removed
if a new coating is to be applied.

Alligatoring-Reptilian scale pattems on dried
paint films that are often caused by the inability
of the topcoat to bond smoothly to a glossy

coat underneath. The old paint should be

completely removed and the surface should be
primed and repainted. Alligatoring is usually
associated with paint films that are too thick, or
the application of a brittle coating over a more
flexible one. In some cases it may be necessary

to remove all of the paint before recoating,
since the existing paint film is already too thick.
Enclosure or component replacement will
probably be the most effective and safe hazard

control methods in rhis circumstance.

I-oy er e d D et erior ation,

Blistering-The formation of bubbles in the
paint film caused by either heat or moisture.
The risk assessor should break open one of the
bubbles; if bare substrate shows, then the likely
cause is moisture. However, if another layer of
paint shows instead of substrate, heat probably
caused the blister (not moisture). The risk
assessor should endeavor to locate the moisture
source if moisture is suspected. Control of the
moisture source will lengthen the effective
lifespan of many forms of lead-based paint haz-

ard control, especially paint film stabilization.

Chapter 5: Risk Assessment

Figure 5.2a Forms of Paint Deterioration:
Chalking.
Courtesy: National Decorating Products Association

Figure 5.2b Forms of Paint Deterioration
Scaling, Cornflaking, and Peeling.
Courtesy: National Decorating Products Association

Figure 5.2c Forms of Paint Deterioration:
Checking.
Courtesy: National Decorating Products Association
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Figure 5.2d Forms of Paint Deterioration:
Alligatoring.
Courtesy: National Decorating Products Associatlon

Figure 5.2e Forms of Paint Deterioration:
Blistering.
Courtesy: National Decorating Products Association

Scaling or Flaking (peeling)-A ftrrm of paint
separation often frrund in those exterior areas

of the building sr.rsceptible to condensation,
such as under eaves. Salt deposits drawn to the
paint film surface can cause scaling. The dete-
riorated paint should be removed, and the salts

should be washed off if the surface is to be

recoated. Enclosure rnay be the most effective
and safe hazard control method for this type

of deterioration.

Peeling From Metal-A form of paint separa-

tion r.rsually causecl by improper prirning of bare,

galvzrnized metal, or by rusting (often seen on
garage cloors). The loose paint should be re-

moved by wet scraping and the metal should

be primed with a galvanizing primer or other

@3h

primer made for metal before paint film stabili-
zation. Industrial paints containing lead should
not be used to prime metal surfaces. Compo-
nent replacement and enclosure are likely to
be most effective.

Peeling From Exterior Wood-A type of paint
deterioration usually resulting from wet wood
swelling under paint, causing the paint film to
loosen, crack, and dislodge. The water may be

present because of either moisture passing

through the substrate from the interior (poor

ventilation) or exterior sources of moisture
penetrating the paint film. The risk assessor

should recommend that the cause of the mois-
ture problem be discovered and addressed before
attempting paint film stabilization or any form
of recoating.

Peeling From Plaster Walls-Peeling from plas-

ter walls could he the result of insufficient wet
troweling of the white coat when the plaster

was applied, causing chalking of the surface.

Both the use of glue size, which absorbs water,
and use of a primer with poor alkali resistance

can also cause deterioration.

Peeling From Masonry Surfaces-Peeling from
masonry surfaces is often caused by the alkaline
condition of the surface. A coating system that
is appropriate for alkaline surfaces should be

used.

2. Condition of Building
During the evaluation of painted surfaces, over-
all building conditions should also be deter-
mined. The condition of the building can offer
insights into where future lead-based paint haz-

ards may occur and whether cerrain hazard con-
trol options are likely to be successful. A leak-
ing roof should be noted since it could cause

paint deterioration in the near future. A poorly
maintained building may indicate that an
owner is unlikely to sustain interim controls.

The recommended method of evaluating the
overall condition of the building is to rate the
building using the Building Condition Form
(Form 5.1). If the condition of the building is

5-l 4
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rated poor, a lead hazard screen is not an
option. Risk assessors are responsible for inform-
ing owners of the frequency and duration that a

dwelling should be reevaluated following lead
hazard control treatments. Procedures to de-

velop a site-specific Reevaluation Schedule
are discussed in Chapter 6.

3. Condition of Friction and Impact
Surfaces

Deterioration on friction and impact surfaces

should be determined by operating several of
the windows and doors that are used most fre.
quently (if known). Windows that do nor oper.
ate smoothly and doors that bind or otherwise
contact the frame improperly are indications of
a potential source of leaded dust. Operating
three or four windows and three or four doors is

usually adequate; it is not necessary to operate
all windows and doors in the dwelling. For risk
assessment purposes, it is not necessary to ana.
lyze the paint for lead content on these surfaces

unless it is deteriorating.

4. Chewed Surfaces

Surfaces with teeth marks are considered
hazards if the paint is lead based.

5. Common Areas

Paint and building conditions should be

evaluated in all common areas accessible

to children.

B. Dust Sampling

1. General Guidance and De{initions
These Guidelines provide advice on deciding
which rooms to sample and which components
to sample within rooms. However, only general
guidance can be offered on exactly u.,here

samples should be collected. The exact spot
to be sampled should be chosen based on the
risk assessor's visual observations and the results

of any resident interviews and use patterns
(if available). Of course, no interviews or obser-

vation ofuse patterns can be done in vacant
units. Generally, floor dust samples should be

collected from areas that are likely to be con-
tacted by young children, such as play areas

Chapter 5: Risk Assessment

within rooms, high-traffic walkways, room
midpoints, or areas immediately underneath
windows. lTindow dust samples in a given room
should be collected from the window that is

most frequently operated or most frequently
contacted by children, if known. For example,
if toys are located on one window sill but not
the other, the one with the toys should be
sampled. Conversely, the window trough of
windows that are difficult to open and are infre-
quently operated should nor be sampled, since
contact by children is unlikely.

Figure 5.2f Forms of Paint Deterioration:
Cr acking, Peeling,and Blistering.
Courtesy: National Decorating Products Association

Figure 5.29 Forms of Paint Deterioration:
Cracking and Peeling on Plaster.

Courtesy: National Decorating Products Association
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Figure 5.3a shows where wipe samples should
be collected from window assemblies. Samples

should be collected from interior window sills
(also known as stools or ledges), which are

shown as Area C in Figure 5.3a. Samples should
also be collected from window troughs (Area A
or Areas A and B), formerly known as window
wells (or exterior sills). It should be noted
that the entire exterior sill is not sampled.

* Interior window sills-The portion of the
horizontal window ledge that protrudes

into the interior of the room, adjacent to
the window sash when closed; technically
called the window "stool."

* Window trough-The portion of the hori-
zontal window sill that receives both the
upper and lower window sashes when they
are lowered, often located between the
storm window and the interior window sash;

sometimes called the window well. If there
is no storm window, the window trough
consists of the portion of the horizontal
window trim that contacts the sashes when
they are closed (i.e., not the entire exterior
sill). See Figure 5.3 for an illustration of the
window surfaces from which dust samples

should be collected.

The risk assessor can conduct either composite
or single-surface dust sampling. In composite
sampling, samples are collected from common
components in different rooms and analyzed as

one. Composite sampling often reduces the to-
tal number of samples analyzed, thus lowering
the cost, but offers only limited information
about individual rooms. Single-surface sampling
involves collecting and analyzing samples from
individual components. Single-surface sampling
incurs higher analytical costs, but provides spe-

cific information that may help focus hazard

control efforts on particular surfaces and make
hazard control more cost effective by limiting
its scope to specific rooms.

Dust samples can be collected using either a wet
wipe or a special vacuum. The complete field
sampling and analytical protocol for wipe sam-

pling is contained in Appendixes 13 and 14. At
this time, HUD is able to offer guidance on in-

.&

terpreting the results of wipe sampling only, be-

cause there is no recommended standard for
vacuum sampling. While vacuum sampling may
be used, it is up to the user to interpret the re-

sults. The results of wipe sampling and vacuum
sampling are not interchangeable or equivalent.
Further information on dust sampling will be

available from EPA when health-based leaded

dust standards are promulgated. The following
considerations should be observed when col-
lecting dust samples:

* !7ipe sampling is the preferred method of
dust collection because it is simple, inex-
pensive, and has been used successfully for a
number of years in several States and in the
public housing program. Recent research

has indicated that wipe-sampling results cor-
relate well with blood lead levels in children
(Lanphear, 1994; Farfel, 1992). Currently,
researchers are examining the efficacy of
vacuum sampling, and HUD and EPA will
provide further guidance on interpreting
vacuum-sampling results pending further
research.

i Whenever possible, dust samples from
floors should be collected from hard sur-

faces. \Wipe samples can be collected from
the surface of carpets; however, carpet
sampling is more ambiguous because clf the
variability among carpet styles.

i Only certain brands of wipes should be used,

unless equivalence can be demonstrated
through a blind dust-spike sample analysis
(see Appendix 13.1).

* !7hatman" filters and thick diaper wipes

should not be used. (Whatman" filters are

not sufficiently durable for use in the field,
and many thick diaper wipes cannor be di-
gested in routine lab analysis.)

* Unmarked spiked wipe samples should be

submitted for analysis with regular field
samples in order to ascertain the efficiency
of the laboratory digestion procedure. See

Section IV of this chapter and Appendix
14.3 for more infrrrmation on spiking wipe-
sample media with leaded dust.

5-l 6
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Figure 5.3a Window Locations for Dust Sampling

lnterior Exterior

c

A

'I . Sectional view of window (with no storm window) showing window trough area, A, to be tested. Trough is the surface
where both window sashes can touch the sill when lowered. The interior window sill (stool) is shown as area C. lnterior
window sills and window troughs should be sampled separately.

lnterior Exterior

c

A B

2. Sectional view ol window (including storm window) showing window trough area, A and B, to be tesled. Trough extends
out to storm window trame. The interior window sill (stool) is shown as area C. lnterior window sills and window troughs
should be sampled separately.
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Figure 5.3b Deteriorated Vindow Troughs Often
Contain High Levels of Lead-Contaminated Dust.

* Hard containers (not plastic bags) should

be used to transport wipe samples from the
sampling site to the lab, since the container
will be rinsed quantitatively to recover

all lead on the sample.

* Hard containers should be miple-rinsed
in the laboratory t() ensure quanritative
transfer.

* Wipes should always be moist; if the wipes
have dried out (e.g., from an open lid),
they should not be used.

2. Composite Dust Sampling

If composite sampling is used, a minimum of
three separate composite dust samples should be

collected. A fourth composite sample would be

needed if wall-to-wall carpets are present. The
composite samples should be collected from
floors, intericlr window sills, and window
troughs.

Risk assessors should follow the composite
sampling protocol found in Appendix 13.1.

The following rules should be observed when
conducting composite dust wipe sampling:

* Separate composite samples are required

from carpeted and hard surfaces (".g., a

single composite sample should not be col-
lected from both carpeted and bare floors).

* Separate composite samples are required
from each different component sampled
(e.g., a single composite sample should not
be collected from both floors and interior
window sills).

* Separate composite samples are required
for each dwelling.

i Floor surface areas sampled in each room
should be approximately the same size (1ftz
or 929 cmz). Window trough and interior
window sill sampling sizes are dependent on
window characteristics, but should be as

similar as possible from room to room (e.g.,

the surface sampling area should not be

skewed so that one room is oversampled).

* A new wipe should always be used for each
spot sampled.

* No more than four different wipes should
be inserted into a single container for a

composite sample. Acceptable recovery
rates (80-1 20 percent of the "true" value)
have been found when no more than four
wipes are analyzed as a single sample
(Jacobs, 1993c).

\fhile a risk assessor should exercise profes-

sional judgment about the number and location
of samples, three or four composite dust samples

are sufficient for most evaluations in smaller
dwellings.

In an unoccupied dwelling or a dwelling facing
turnover, the areas that are most likely to have

lead-contaminated dust should be sampled. In
general, floor samples should be collected in the
fclur rooms with the greatest evidence of chip-
ping and peeling paint. In a dwelling where

children reside, however, areas where young

children are most likely to be exposed to lead

hazards should be sampled. The recommended
subsampling locations for houses with children
are the following:

* Principal playroom for children (usually

the TV room, living room, or dining room)

r&
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* Kitchen.

i Bedroom of the youngest child, who
is over 6 months of age (children under
6 months are unlikely to be exposed to
dust).

i Bedroom of the next oldest child.

The preceding locations for subsamples can be

used for both single-family and multifamily
dwelling risk assessments. However, substitute
locations will be necessary in dwellings where

the room designations cannot be determined.
For example, in vacant units, the living room
should be substituted for the playroom and the

smallest bedroom for the youngest child's room.

3. Single-Surface Dust Sampling

If composite sampling is not used, at least six to
eight single-surface dust samples are necessary

to evaluate the hazards in each dwelling. Chil-
dren are most likely to come into contact with
dust in the following areas:

l Entryway (including porches).

* Children's principal play area (usually the
TV room, Iiving room, or dining room).

* Children's bedrooms.

1 Kitchen

* Bathroom.

Within these rooms, components that are likely
to have hlgh dust levels are:

* Floors near friction or impact spots or in
areas with deteriorated paint.

* Interior window sills (of frequently opened
windows).

* Window troughs (of frequently opened
windows).

* Cabinets with deteriorated paint (housing

dishes, toothbrushes, eating utensils, etc.).

Risk assessors should combine this general guid-

ance with the data from the visual inspection
and any information gathered about the resi-

Chapter 5: Risk Assessment

dents' use patterns to determine the exact num-
ber and location of dust samples to be collected.
For a multiple-dwelling assessment, these

suggestions may be used to assist the risk asses-

sor in developing a sampling plan for each
dwelling. An example of a dust sampling plan is

shown on the next page. This plan guarantees

a mix of dust samples from floors, interior win-
dow sills, and window troughs, with a prepon-
derance of samples collected from floors, which
are more frequently contacted by children.

In some cases, a mixture of single-surface and
composite samples may be the most appropriate
approach. Composite samples should be used

when all the surfaces are fairly similar. Single-
surface sampling should be used on surfaces that
are unique in some way. For example, if there is

a single windclw trough that serves as a storage

space for toys, then it should not be sampled
by a composite sample, since information is

needed about that specific location. The selec-

tion of composite or single-surface sampling is

a professional ludgment that should be made by
a certified risk assessor, and should be based on
EPA standards when they are promulgated.

4. Common Areas (Multifamily
Housing Only)
When sampling low-rise buildings (four stories

or less), the risk assessor should collect two ad-

ditional dust wipe samples: one from the entry
area floor and one from the floor of the first-
story landing of a common hallway or stairway.
If there is a hallway window that is frequently
used, the risk assessor should cclllect an interior
window sill or window trough sample from this
window and substitute this sample for the floor
sample from the first-floor landing.

In high-rise buildings, the risk assessor should
also collect two additional dust samples from
the corridor ofevery fourth floor. The dust
samples should be collected from floor areas

and window troughs. If the window cannot be

opened, or there is no trough present, a sample
from the interior window sill should be col-
lected. In addition, two dust samples should be

collected from stairways: one from the stair
treads, and one from the landing. !7hen col-
lecting the dust samples, the risk assessor should

.&.
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Example of a Dust Sampling Plan
Dust samples should be collected from each of the following locations:

+ One from the floor of the child's principal play area, TV room, or living room).

+ One from the interior window sill of the most frequently opened window in the child's principal play area.

+ One from the floor of the kitchen.

+ One from the window trough of the kitchen window (if inaccessible, an interior window sill sample should
be collected).

+ One from the floor of the bedroom of the youngest child (older than 6 months).

+ One from the interior window sill of the bedroom of the youngest child (older than 6 months).

+ One from the floor of the bedroom of the next oldest child, if any.

+ One from the window trough of the bedroom of the next oldest child, if any (if inaccessible, an interior
window sill sample should be collected).

At least one window trough sample should be collected in each dwelling. lf no playroom can be identified, the
living room should be sampled. lf the youngest child's bedroom cannot be identified, the smallest bedroom
should be sampled.

Under this plan, three composite samples or eight single-sudace samples would be collected. The risk
assessor should use professionaljudgment to determine which method is most appropriate.

ln some dwellings, it may be appropriate to delete or add a sample location. For example, if a window is never
opened, the window trough should not be sampled. lf an additional location is identified that displays both a vis-
ible accumulation of dust and has obviously been exposed to a child, an additional sample from that location
should be collected. A dusty tabletop in the child's play area, or a cabinet with deteriorated paint that holds
dishes, aresurfaces that should be sampled.

record the conditions ofall painted surfaces in
the corridor or stairway where the samples are

collected.

5. Dust Sampling in Onsite
Community Buildings, Day Care,
Recreational, or Other Spaces
Frequented by Children
For spaces up to 2,000 square feet, dust samples

should be collected as follows:

i Floors: Collect two dust samples from widely
separated locations in "high.traffic" areas

regularly used or accessible to children.

* Windows: Collect two samples, one from
an interior window sill and the other from
a window trough.

For spaces over 2,000 square feet, dust samples

should be collected as follows:

* Floors: Collect one additional sample for
each increment of 2,000 square feet.

* lTindows: Collect one additional sample of
either an interior window sill or a window
trough for each additional increment of
2,000 square feet.

In the building's management office, one dust
sample should be collected from the floor of
the resident waiting area (if children are ever
present in the area); two samples should be

collected if the area is more than 400 square

feet. Dust samples may be composited according
to the rules explained earlier.
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C. Paint Sampling
As part of the risk assessment, the risk assessor

should determine whether any deteriorated
paint is lead-based and therefore constitutes
a lead hazard. If a paint inspection has been
conducted, and the risk assessor believes that
the inspection adequately follows the principles
of testing described in Chapter 7, then the in-
spection results should be used to determine
which deteriorated surfaces are lead hazards. If
an inspection has not been completed, or the
risk assessor quesrions its reliability, building
components that exhibit deteriorated paint
should be analyzed. Paint-chip samples should
be collected, or measured by x-ray fluorescence
(XRF) analysis a/ter dust sampling is conducted
in order to minimize the possibility of cross-

contamination of dust and paint samples.

1. Evaluating Previous Paint Testing

Ifprevious testing oflead-based paint has been
completed, the risk assessor should review the
testing report to determine if the results are reli-
able. Past inspections may not conform to cur-
rent standards ofcare and may not have ac-

counted for important sources of error, possibly

resulting in an incorrect determination of the
location of lead-based paint.

The risk assessor should review the previous

report using the checklist shown in Table 5.4.

Chapter 7 contains detailed instructions
on how repeated paint inspections can be

completed.

If the answer to any of the Thble 5.4 questions is

negative, the past inspection or a portion of
that inspection may nor be reliable. All surfaces

with questionable readings should be treated
as though they were never tested. If the inspec-
tion report will be used to make decisions in the
future, the owner should be encouraged to retest
all of the surfaces where the results are ques-

tionable. It is usually not necessary to retest all
surfaces.

If Thble 5.4 indicates that paint testing was ad-

equate, the risk assessor can use the previous

resulrc without additional sampling.

Chapter 5: Risk Assessment

2. Deteriorated Paint Analysis

Deteriorated paint analysis can be performed

with either a portable XRF lead-based paint
analyzer or by laboratory paint-chip analysis.

More information on XRF testing can be found
in Chapter 7. Risk assessors should be aware

that most XRF analyzers can only be used on
surfaces where the paint is intact over an area

of at least 3 square inches with all layers

present. XRF testing should not be used to
analyze peeling paint or paint chips. Peeling
or chipped paint should only be analyzed by a

laboratory, unless an intact area nearby can be

used for XRF analysis. Other methods, such as

spreading pulverized paint chips out on a sheet
of paper and then analyzing them by XRE
should not be used for risk assessment purposes

at this time because equivalence with other
standard analytical methods has not been
established.

Paint-chip samples for laboratory analysis are

collected by removing all layers of paint from
the surface without removing any substrate. It is

important to collect all layers of paint from a

sample location, not just the peeling layers. All
layers of paint should be included in the sample

for the following reasons: (1) All layers may be

removed during the scraping involved in pre-
paring the surface for repainting (repair pro-
cess); (2) the result of the paint-chip analysis
should be comparable to an XRF reading, which
reads all layers; and (3) the cost of analyzing a

single layer is the same as the cost of analyzing
only the deteriorated layers. A complete proto-
col for sampling paint (intact, as well as deterio-
rated paint) can be found in Chapter 7 and Ap-
pendix 13.2. Minor cleanup of the immediate
area should be done with wet wipes following
any destructive paint-chip sampling effort.

One paint-chip sample should be collected from
all similar building components with deterio-
rated paint that have similar painting histories.
Paint chips should be collected from the exte-
rior as well as the interior of the dwelling. As a
rule of thumb, no more than five deteriorated
painted surfaces are sampled fr:r most risk
assessments. If more surfaces must be sampled,

a
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Table 5.4 Review of Previous Lead-Based Paint lnspections

the owner should consider having a paint in-
spection done together with the risk assessment
(see Chapter 7).

Wet chemical field test kits should not be used

to analyze paint at this time. Although they
demonstrate promise for the future, the chemi-
cal test kits are not yet sufficiently reliable for
routine analysis ofdeteriorated paint, dust, or
soil (RTI, 1991;Jacobs, 1991a; CMHC, 1993).
However, if it is not possible to conduct XRF or

@

laboratory paint-chip analysis, the kits may be

used. Current EPA/HUD recommendations on
the use of these kits can be obtained by calling
1-800-LEAD-FYI. It is possible that some kits
may be approved in the future (see Chapter 7).

Composite Paint.Chip Sampling. A risk asses-

sor can choose to perform either single-surface
or composite sampling of paint chips. Just as in
composite dust sampling, it is possible to lower

Yes No

1 Did the report clearly explain the entire testing program and include an executive
summary in narrative form?

2 Did the report provide an itemized list of similar building components (testing combi-
nations) and the percentage of each component that tested positive, negative, and
inconclusive? (Percentages are not applicable for single-family dwellings.)

3 Did the report include test results for the common areas and building exteriors as
well as the interior of the dwelling units?

4 Were all of the painted surfaces that are known to exist in the dwelling units, com-
mon areas, and building exteriors included in the itemized list of components that
were tested?

5 lf confirmation testing (laboratory testing) was necessary, did the testing or inspec-
tion firm amend the final report and revise the list of surfaces that tested positive,
negative, and inconclusive?

6 Was the unit selection process performed randomly?

7 ls the name of the XRF manufacturer and the model, serial numbers of the XRF that
was used in each unit recorded in the report?

B Did the report record the XRF calibration checks for each day that testing was
performed?

o Did the calibration checks indicate that the instrument was operating within the
Quality Control Value (see Chapter 7)?

10 Were the required number of readings collected for each surface?

11 Were substrate corrections performed (if necessary)?

12 Were confirmatory paint-chip samples collected if XRF readings were in the
inconclusive range?

13 Was the procedure that was used to collect the paint-chip samples described?

14 Was the laboratory that analyzed the paint samples identified?
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the cost of paint-chip analysis by combining
individual samples into a single sample (i.e., by
choosing composite sampling over single-sur-
face sampling). As with all composite sampling,
composite paint-chip sampIing provides limited
information in that it will not reveal exactly
which surface is coated with lead-based paint.
To conduct composite paint.chip sampling,
each subsample added to the composite should
be equal in size (about I square inch) and
weight. For this reason, compositing of paint
chips is best performed in the laboratory, where
size and weight can be controlled. Due to labo-
ratory restrictions, no more than five sub-

samples should be included in a single compos-
ite paint-chip sample. The laboratory must
be instructed to analyze the ennre sample (not
a portion of the sample), or to completely ho-
mogenize the entire sample and analyze a
sub-sample. Homogenization procedures are

available from the EPA Lead Information
Cenrer ( 1-800-LEAD-FYI).

The lead-hased paint standard should be di-
vided by the number of subsamples contained
in the composite sample to determine if
any individual subsample can be above the
standard. As shown in the following equation:

Composite _ Paint Standard
Paint Standard - Number of Subsamples

Consider the following example: A risk assessor

identifies five surfaces with deteriorated paint.
All five surfaces are sampled in an equivalent
manner. Half of each sample is retained (in a

separate container) by the risk assessor or labo-
ratory and half is used to fclrm a single compos-
ite paint-chip sample. Since there are fiue
subsamples, the composite lead.based paint
standard /or this sample is

1mg/cm2 _ ,.,
.tt-v) suDsamples '2 mgfcm2
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If the laboratory results are less than 0.2 mg/cm2

or 1,000 gg/g, none of the individual subsamples

can possibly contain lead at or above the na-
tional standard of 1 mg/cm2 and therefore no
further action is necessary. If the lab result is
greater than 0.2 mg/cm2, the paint subsamples

that were retained should be submitted for
individual analysis to determine if any of the
subsamples contain lead equal to or greater than
1 mg/cmz or 5,000 pg/g. Composite paint-chip
sampling is essentially a negative screen (i.e., it
can prove that lead-based paint is not present).
Proof that lead-based paint ls present can only
be established through single-surface sample

analysis.

Composite sample results can be expressed in
either mg/cm' o, pglg. To report the results in
mg/cmz, all subsamples must have the same

surface area. To report the result in glg, all
subsamples must be of equal weight. Since it
is not feasible to weigh samples in the field,
composite paint-chip samples should generally
be reported in mg/cmz (i.e., it is feasible to mea-
sure the size of the area of the paint sample).

lUhy is the standard for a composite paint chip
samples reduced while the standard for a com-
posite dust sample remains unchanged, regard-
less of the number of subsamples included? The
answer involves how the results will be used.

The composite dust sample will determine
whether cleaning is needed across all floors or
all windows. The cost of cleaning an additional
room is marginal, especially if the unit is va-
cant. However, deteriorated paint may be re.
paired in a number of different ways, making it
necessary to know exactly crhich surface is con-
taminated. Abatement or interim control of a
single building component may cost hundreds
of dollars, while the cost of cleaning an addi-
tional room is far lower. Thus, compositing for
paint is essentially a screeningprocess to deter-
mine whether or not it is possible for any
subsample to be above 1 mg/cmz. For dust, the
compositing process yields an average across all
surfaces to determine if cleaning is needed. A11

dust and paint-chip compositing must be care-

fully coordinated with the laboratory.

Chewed Surfaces. Surfaces with deteriorated
paint and surfaces that have been chewed (or

or

5,000 Ug/g _
5 subsamples - 1,000 prg/g
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where chewing and mouthing are reported)
should be tested. Chewed surfaces could include
interior window sills, balusters, shelves, stairs,

and other surfaces accessible to children's
mouths. Deteriorated paint surfaces that display
teeth marks or that have been identified as a

site of mouthing should be analyzed either by
paint-chip analysis or XRF testing. Surfaces

wich innct paint where chewing or mouthing is

suspected should be analyzed with an XRF ana-
lyzer, when available. Although a chewed
surface is by definition deteriorated, paint-chip
sampling is not recommended for intact, chewed
surfaces unless the surface can be covered with a

durable material immediately. Disturbing intact
paint may make a child more curious about the
surface and may increase the likelihood of expo-
sure. Ifno testing occurs, the surface should be

assumed to be a lead-based paint hazard, and
should be treated accordingly.

Intact Paint on Friction and Impact Surfaces.
In general, paint-chip samples should not be

collected from intact paint in good condition,
since intact paint does not pose a lead hazard.

Intact paint on friction or impact surfaces also

does not need to be sampled, since any dust haz-

ards that are being produced will be identified
by dust sampling. If worn paint is seen on a fric-
tion or impact surface, the risk assessor should
consider collecting a dust sample near that area.

XRF or paint-chip analysis of worn painted ar-

eas is not recommended, since some of the lead-
containing layer may have worn away. Usually,
thicker sections of paint film should be analyzed
to determine the presence of lead-based paint.

There is one exception to the general rule
against sampling intact paint: If certain areas

of intact paint are expected to be disfurbed in
the future due to renovation, maintenance, or
other work, the paint in those areas should be

analyzed by paint-chip analysis or XRF testing.

Deteriorated lead-based paint on furniture
also constitutes a lead hazard, but it is the re-
sponsibility of the owner of the furniture to
resolve those hazards. A risk assessor should
strongly recommend to dwelling owners that
any furniture with deteriorated paint be

.&

analyzed. In rental dwellings, deteriorated paint
from resident-owned furniture need not be

sampled, since the building owner does not
own the furniture and cannot control its correc-
tion if a hazard is found. However, the risk as-

sessor should suggest to property owners that
it may be in their best interest (as well as the
interests of the residents) to identify all lead-
based paint hazards. In some cases, the residents
themselves may agree to pay for an analysis of
their fumiture. \Thoever pays for the analysis,

it must be clear that the responsibility for treat-
ment or removal of any resident-owned furni-
ture rests with the resident. When no paint
samples are coflected, the risk assessor should
still record the presence ofdeteriorated paint
on old furniture in the final report.

D. Soil Sampling
The risk assessor should determine whether the
soil outside of a dwelling poses a significant haz-

ard to children. To accomplish this, ir will be

necessary to determine not only the concentra-
tion of lead in the soil, but also the use pattern
(i.e., the frequency ofcontact and use ofsoil)
for different soil locations and conditions. Since
only areas of bare soil are considered potential
lead-based paint hazards under Title X, the risk
assessor should only sample areas of bare soil
unless otherwise requested. Except for play ar-

eas, yard or soil areas containing a total of less

than 9 square feet ofbare soil are not consid-
ered to be hazardous and need not be sampled.
A property owner may wish to have additional
sites sampled if the ground covering on those
sites may be disturbed in the future (".g., by
gardening or excavation).

Bare soil areas to be sampled for lead
contamination include:

i Outdoor play areas.

i Building foundation or drip line.

* Vegetable gardens, pet sleeping areas,

bare pathways.

* Sandboxes.
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A minimum of two composite samples per

dwelling or building sampled are recommended:
one sample from the child's principal play area,

one sample from bare soil areas in the front or
back yarcl (ifpresent), and/or an additional
sample from the foundation drip line. The
yard and building perimeter drip line areas can
be combined into a single composite sample,

but the play areas should be composited as a

separate sample. If there is no bare soil, soil
sampling is not necessary. However, in most
cases, there will be at least small bare areas

that should be sampled.

Samples rnay be collected using a coring tool to
acquire the top half inch (1 cm) of soil. Alter-
natively, a stainless steel scoop or the lip of the
sample container may be used. Soil coring
devices may not be useful in sandy, dry, or
friable soil.

Each composite sample should consist of ap-

proximately equal soil subsamples collected
from 3-10 distinct locations roughly equidis-
tant from each other along an axis. For samples

collected along the foundation drip line, sub-

samples should be collected at least 2-6 feet
away from each other. At other sampling [oca-

tions, samples should be collected at roughly
equidistant points akrng each axis of an "x"
shaped grid.

If paint chips are present in the soil, they should
be included as part of the soil sample. However,
there should be no special attempt to over-
sample paint chips. The laboratory should be

instructed to disaggregate ("break up") paint
chips by forcing them through a sieve in the
laboratory. Although paint chips should not be

oversampled, they should also not be excluded
from the soil sample, since they are part of the
soil matrix.

Since it is not necessary to know the lead con-
centration in each soil subsample, the soil stan-
dard is nor divided by the number of subsamples

included in the composite sample. The sample

result for the soil composite sample should be

compared directly to the standard, as is the
case for dust.
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E. Water Sampling
Water sampling is not required for a routine
risk assessment, but may be requested by the
property owner. Local water authorities are al-
ready mandated by the EPA to monitor the lead
levels of the water they supply. If the owner is

concerned that lead may be leaching into the
water between the service line and the faucet,
samples can be collected and analyzed using the
standard EPA protocol (see Appendix 13.5).

F. Lead Hazard Screen Risk
Assessment Sampling Protocol
For a lead hazard screen risk assessment, the
first step is to determine whether the dwelling
is in good condition by completing Form 5.1 .

The risk assessor should take a 5- to 15-minute
tour of the dwelling to note paint and building
conditions, and to decide where to take dust
samples. If the assessor observes painted surfaces

in "poor" condition, then paint samples should
be collected (or the painted surfaces should be

measured bv XRF) during the lead hazard screen

risk assessment. The deteriorated paint sam-

pling protocol in a screen is identical to the
sampling performed in a full risk assessment.

The lead hazard screen risk assessment is un-
likely to be cost effective in dwellings in poor
condition; in these situations, a full risk assess-

ment should be completed to avoid the expense

of a screen and a repeated trip to the site by a

risk assessor.

In a lead hazard screen risk assessment, two
composite dust samples are collected, one from
floors and the other from window troughs. Each
composite should include dust samples from the
child's principal play area, the child's bedroom,
the main entryway (usually the front porch or
interior entryway), and one additional location
to be determined by the risk assessor. The
entryway is sampled in the screen since no soil
samples are typically collected (soil sampling is
optional). However, if there is evidence of paint
chips from an earlier exterior repainting job,

soil sampling should be done as part of the
screen. A screen does not include any water or
air sampling, and does not gather any data on
property management or condition, which will
be collected only if a full risk assessment is
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needed. The evaluation criteria for a screen are

also different (see Section V of this chapter)
than those for a full risk assessment.

lll. Risk Assessments for
Different Size Evaluations
The scope of the risk assessment will be deter-
mined in part by the number of dwellings that
need to be evaluated. For single-family, owner-
occupied dwellings, the basic information that
the risk assessor needs ro complete a compre-
hensive assessment is relatively easy to collect.
A short interview with the owner will provide
information about resident use patterns, past

maintenance practices, and the resources that
the owner can devote to hazard control. How-
ever, for an evaluation of a large number of
rental dwellings, the assessor must gather infor-
mation from the owner about the residents, the
management company (if any), and the mainte-
nance staff in order to confidently assess the
viability of various hazard control options.
Therefore, the protocols for collecting informa-
tion from owners of multiple dwellings are

more extensive than the protocols for owner-
occupants.

At the same time, owners with a large number
of dwellings to be evaluated may be able to re-
duce the per-unit costs of the risk assessment
greatly. Il in the judgment of the risk assessor,

the dwellings to be evaluated are sufficiently
simikn, the protocols allow the risk assessor to
limit sampling ro the dwellings that are most
likely to present immediate lead hazards to resi-

dents, as described below. The environmental
sampling from these targeted similar dwellings is

used to represent the lead-based paint hazards

in all dwellings. For the purposes of risk assess-

ment, the rcrm similar dwellings describes those
dwellings that were built at the same time, have
a common maintenance and management his-
tory, have a common painting history, and are

of similar construction. Similar dwellings do not
need to be contained in a single housing devel-
opmenr or in a single building to meet this defi-
nition; they also need not have the same num-
ber of rooms.

This section describes slightly different risk
assessment protocols for the following
situations:

l Assessment of an owner-occupied, single-
family dwelling.

* Assessment of five or more similar rental
dwellings.

* Assessment of less than five similar rental
dwellings or multiple dwellings that are

notsimibtr.

Thble 5.5 summarizes the key elements of a risk
assessment for each category of assessment.

Like many recommendations in these Grzide-

hnes, these caregories should be modified when
appropriate. For example, when evaluating a

duplex or three-dwelling building where one
dwelling is owner-occupied, the single-family
protocols should be used with some minor
modifications. In large multiple-unit dwellings
that are not similar, a risk assessor may be able
to use dwelling selection procedures to contain
costs. The selection process must be done
with special care and with limitations fully
described. To assist the risk assessor, standard
risk assessment forms have been developed
and are provided at the end of this chapter.

A. Risk Assessments for
OwnenOccupied, SingleFamily
Dwellings
Evaluations in owner-occupied, single-family
dwellings should include:

* An interview with the homeowner about
resident use patterns and potential lead
hazards.

* A visual assessment of the condition of the
building and painted surfaces.

* Environmental sampling of deteriorated
paint, dust, and soil.

The following forms should be used in the
assessment of owner-occupied, single-family
dwellings:
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Table 5.5 Risk Assessment Approach For Different Size Evaluations

* There may be occasions when it is not necessary to sample all nonsimilar dwellings.

.$.

* Form 5.O-Resident Questionnaire.

* Form 5.l-Building Condition Form.

* Form 5.2-Paint Conditions on Selected
Surfaces.

* Form 5.3-Field Sampling Form for
Deteriorated Paint (single-surface)

[or Form 5.3a (composite)].

* Form 5.4-Field Sampling Form for Dust
(single-surface) [or Form 5.4a (composite)]

* Form 5.5-Fietd Sampling Form for Soil.

B. Risk Assessments for Five
or More Similar Dwellings
Risk assessments for five or more similar
dwellings should include:

* Information from the owner (or owner's
representative) about the condition of the

property, the age and location ofchildren
in the residence (if known), and the man-
agement and maintenance practices for the
dwellings.

* The selection of dwellings for targeted
sampling.

* A visual assessment of the condition of the
building and painted surfaces in the targeted
dwellings.

i Environrnental sampling of deteriorated
paint, dust, and soil in the targeted
dwellings (and common areas of
multifamily developments ).

The following forms should be used for
evaluations of five or more similar dwe[ings:

* Form 5.l-Building Condition Form.

Action Required Owner-Occupied,
Single-Family

Dwellings

Five or More
Similar Rental

Dwellings

Less Than Five
Rental Dwellings

or Rental Dwellings
That Are Not Similar

Assess every dwelling Yes No Yes*

Deteriorated paint sampling
(if no inspection conducted)

Yes Yes Yes

Dust sampling Yes Yes Yes

Bare soil sampling Yes Yes Yes

Water sampling Optional Optional Optional

Air sampling No No No

Management system
analysis

Not applicable Optional Optional

[Vaintenance work
systems modified

Cleaning and repair
practices modified

Optional Optional

Housing condition and
characteristics assessment

Yes Yes Yes

Demographics and use
patterns description

Yes Yes Yes
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* Form 5.3-Field Sampling Form for
Deteriorated Paint (single-surface)

[or Form 5.3a (composite)].

* Form 5.4-Field Sampling Form for Dust
(single-surface) [or Form 5.4a (composite)].

* Form 5.5-Field Sampling Form for Soil.

* Form 5.6-Management Data for Rental
Dwellings.

* Form 5.7-Maintenance Data for Rental
Dwellings.

1. Thrgeted, Worst Case, and
Random Sampling

The risk assessment protocol described here uses

a targeted sampling strategy. Thrgeted sampling
selects dwellings that are most likely to contain
lead-based paint hazards to represent the other
dwellings based on information suppliedby the

owner (i.e., units are not selected randomly or
on the basis of visual evidence). The sampling
protocol assumes that if the selected dwellings
are free of lead hazards, it is highly probable

that the other similar dwellings are also free of
lead hazards. Thrgeted sampling has been used

in public housing risk assessments for several

years. This sampling protocol reduces the cost
of assessment and is unlikely to miss significant
lead hazards.

Alternatively, similar dwellings can be evalu-
ated with worst case sampling or random sam-

pling. lUorst case sampling requires a walk-
through survey of all dwellings by the risk
assessor in order to select the highest-risk
dwellings based on direct visual evidence.
'Worst 

case sampling is not practical for most
multiple dwellings, since it is nearly impossible
to gain entry to all units in an expeditious
fashion.

Some concerns have been raised about both
targeted and worst case sampling, because it is

not possible to quantify the degree of certainty
associated with the findings as is the case for
random sampling. However, if the risk assessor

is conscientious about the proper selection of
dwellings to be sampled (using the dwelling

.&

selection criteria) and is confident that the tar-
get dwellings meet the selection and similarity
criteria, then the risk in a given development
can be characterized sufficiently for the purpose

of hazard control.

If the owner requires a statistically significant
degree ofconfidence about the existence of
lead-based paint hazards, random sampling
should be used. Random sampling is recom-
mended for lead-based paint inspections
because the results are often used to develop
more expensive, long-term hazard control
measures. A full discussion of random sampl-
ing and a random sampling protocol can be

found in Chapter 7. Random sampling in
multifamily settings with more than 20 units
usually requires more dwellings to be sampled
and therefore may increase the cost of the
risk assessment compared with targeted or
worst case sampling.

The risk assessor must be confident that tar-
geted dwellings meet the dwelling selection cri-
teria defined below. Thrgeted sampling should
not be conducted if the owner is unable to pro-
vide accurate information about the occupancy
status and physical condition of the dwellings to
be sampled. If it appears that this information is

unavailable or is being concealed by the owner,
the risk assessor should resort to random or
worst case sampling. Regardless of the sampling
method, if any of the sampled dwellings contain
identified lead hazards, all similar dwellings
should also be assumed to contain similar
hazards.

Number of Dwellings To Be Sampled. Table
5.6 describes the number of dwellings that are

needed for targeted sampling. Thrgeted sampling
cannot be used for evaluations offewer than
five similar dwellings. When fewer than five
similar dwellings are being evaluated, all units
should be sampled. The recommendations con-
tained in Table 5.6 are drawn in part from a

public housing risk assessment/insurance pro-
gram. The empirical evidence suggests that the
recommended number of units sampled ad-

equately characterizes the risk in the entire
housing development (HES, 1993).
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When determining the number of targeted
dwellings, dwellings that are known to current-
ly house children with elevated blood lead lev-
els should be excluded from the total unless

there are more than 10 such units, in which
case they should be added to the total. Dwell-
ings housing children with blood lead levels
greater than or equal to Z0 WldL (or a persistent

15 WldL upon repeated testing) require envi-
ronmental investigations (CDC, 1991b) differ-
ent from the procedure described here (see

Chapter 16).

Each and every dwelling housing a child with
an elevated blood lead level must be investi-
gated independently. This investigation may be

performed by either the local health authority
or the risk assessor. Ii after consultation with
the health department, it is agreed that the risk
assessor will perform the investigation, the
evaluation should use the protocol that is de-

scribed in Chapter 16 for dwellings housing
children with elevated blood lead levels. This
investigation should be completed in ad.dition to

the other units investigated as part of the risk
assessment.

Chapter 5: Risk Assessment

Since blood lead levels are confidential medical
information, owners may not know whether
children with elevated blood lead levels reside

in their dwellings. Nevertheless, the risk asses-

sor should request this information from the
owner in order to try to better target the study.

Dwelling selection criteria. The selection
criteria found here offer general guidance for
selecting targeted dwellings. Risk assessors

should obtain the information needed from
the owner's records (if available) or through
interviewing the owner. Thrgeted dwellings
should meet as many of the following criteria
as possible(criteria are listed in order of
importance).

* Dwellings cited with housing or building
code violations within the past year.

1 Dwellings that the owner believes are in
poor condition.

i Dwellings that contain two or more
children between the ages of 6 months
and 6 years. (Preference should be given
to dwellings housing the largest number
of children.)

.&

Table 5.6 Minimum Number of Targeted Dwellings To Be Sampled Among Similar Dwellings
(random sampling may reguire additional units)

* Does not include dwellings housing children with elevated blood lead levels.
**For percentages, round up to determine number of dwellings to be sampled

Number of Similar Dwellings Number of Dwellings to Sample.

1-4 AI

5-20 4 units ot 50o/o (whichever is greater)**

21-75 10 units or 20o/o (whichever is greater)**

76-125 17

126-175 19

176-225 20

226-300 21

301-400 22

401-500 23

501 + 24 + l dwelling for each additional
increment of 100 dwellings or less
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* Dwellings that serve as day-care facilities.

1 Dwellings prepared for reoccupancy within
the past 3 months.

If additlonal dwellings are required to meet
rhe minimurn sampling number specified in Thble
5.6, the risk assessor should select them randomly.

If there are a number of dwellings that all meet
the same criteria, then the dwellings with the
largest number of children under the age of 6
should be selected. (Children tend to cause

increased wear and tear on painted surfaces;

therefore, dwellings where children reside are

rnore likely to cont:rin leaded dust hazards.)

\7hen possible, at least one dwelling in the
sample should have been recently prepared for
reoccupancy (although it need not be vacant),
since the repainting and other repairs that are

often conducted dr-rring vacancy can create a

leaded d,"rst hazard. However, the risk assessor

should not sample only dwellings that have re-

cently been cleaned and repainted, since this
would nt>t accurately represent the conditions
in the rest of the dwellings. If there are too
many units that all meet the same criteria, the
required number should be elirninated ran-
domly. (See Chapter 7 for a discussion c'rf ran-
dom selection methods.) There can be many
combinations of targeted dwellings that will all
meet the selecticln criteria. The risk assessor

should documenr which of the criteria were

used to clesignate the dwelling as a targeted unit
on the fielcl sampling forms [(Forms 5.3 (5.3a),

5.4 (5.4a), and 5.5)1. The "Example of Thrgeted
Dwelling Selection" that follows shows how
such a targeting system works.

C. Risk Assessments of Fewer
Than Five Rental Dwellings
and Multiple Dwellings That
Are Not Similar
\X/hen evaluating fewer than five similar rental
dwellings or multiple dwellings that are not
similar, each of the dwellings should be assessed

individually. The risk assessor will not be able
to draw solid conclusions frr>m a smaller sample,

Current evidence from the public housing risk
assessment program suggests that hazards in dif-

ferent single-family, scattered-site dwelling units
vary greatly (HES, 1993), unlike similar multi-
family dwelling units where a clear pattern
of hazards typically exists among dwellings.

Risk assessments of fewer than five similar
dwellings or multiple dwellings that are not
similar should include:

i The collection of information from the
owner (or owner's representative) about
the condition ofthe property, the age and
location of children in residence, and the
management and maintenance practices

for the dwelling (optional).

* A visual assessment of the condition of
the building(s) and painted surfaces of
all dwellings.

i Environmental sampling of deteriorated
paint, dust, and soil in all dwellings
(and common areas of multifamily
developments).

The following forms should be used for this
type of evaluation:

) Form 5.l-Building Condition Form.

i Form 5.3-Field Sampling Form for
Deteriorated Paint (single-surface)

[or Form 5.3a (composite)].

i Form 5.4-Field Sampling Form for Dust
(single-surface) [or Form 5.4a (composite)].

* Form 5.5-Field Sampling Form for Soil.

* Form 5.6-Management Data for Rental
Dwellings.

* Form 5.7-Maintenance Data for Rental
Dwellings.

1. Assessments of Five or More
Dwellings That Are Not Similar
Owners of a large number of dwellings that are

not similar may find the costs of a complete risk
assessment daunting. These Gzidelines therefore
recommend that risk assessors use their profes-

sional judgment to determine whether there is

a pattern of lead hazards among dwelings. If a

.&

s-30



"&

clear pattern emerges, it may not be necessary

to evaluate all dwellings.

The sampling method that should be employed
is a modification of the targeted sampling
model. Usually, it will be necessary to sample
more dwellings due to increased variability. The
risk assessor should collect information about
the condition of the building(s) and the age

and location of children in residence, and rank
the dwellings based on the selection criteria.
The risk assessor should then sample 25 percent
of the total number of dwellings or five dwell-
ings (whichever is greater). The first group of
dwellings to be sampled should be chosen from
the units thought to be at highesr risk. The re-
sults should be evaluated to determine if a clear
pattem of lead-based paint hazards can be dis-
cerned. If no clear pattem emerges, additional
dwellings should be sampled until a pattern of
hazard severity and location becomes apparent
or until all dwellings have been sampled. For
example, a risk assessor evaluating 100 different
dwellings selects a sample of 25 targeted dwell-
ings. The risk assessor finds that all of the tar-
geted dwellings have high leaded dust levels in
the window troughs, but nowhere else. In this
situation, the risk assessor may suggest to the
owner that the window troughs in all 100

dwellings are likely to be contaminated and
therefore should be cleaned without further
sampling. The owner must decide whether to
follow this recommendation or continue the
risk assessment for addirional dwellings.

2. Assessments of Fewer Than Five
Similar Dwellings
When conducting evaluations of less than
five dwellings, risk assessors may find that it is

appropriate to modify the amount of informa-
tion they request from owners. Owners of a
small number of dwellings are likely ro have
simplifled managemenr srrucrures (e.g., the
owner acts as both manager and maintenance
worker). If this is the case, the risk assessor

should shorten both the management and
ma intenance questionnaires.
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For small evaluations, the risk assessor may
find it helpful to inrerview residents using the
resident questionnaire (after obtaining permis.
sion to do so from the owner). Risk assessors

should notify residents that the quesrionnaire is

optional and should not make more than one
trip to the dwelling to collect the information.
For large evaluations, the use of the question.
naire is not feasible.

D. Optional Analysis of
Management and Maintenance
Practices
Many forms of lead hazard control will require
property management planning and careful
maintenance work on surfaces that are known
or suspected to contain lead.based paint. To
help owners undertake these activities, risk as-

sessors can collect information on how manage-
ment and maintenance work is structured on
a given property by using Forms 5.6 and 5.7.
Information on these forms will help the risk
assessor make practical recommendations on
how maintenance work can be done safely for
both workers and resident children. Analysis
of management and maintenance practices is

recommended but not required.

lV. Labo ratoty Analytical
Procedures

A. Analytical Methods
Paint samples are to be analyzed according to
the methods for total lead analysis specified in
Appendix 14.1 or ASTM ES-28-94, ASTM
ES-36-94 (or ES-37-94), and ASTM ES-
1613-94. For risk assessment purposes, paint
must not be analyzed using the Toxicity Char.
acteristic Leading Procedure (TCLP) forhaz-
ardous waste characterization (leachable lead).
AII laboratories performing analyses of lead in
soil, dust, and paint should be participants in
EPAs National Lead Laboratory Accreditation
Program and be accredited by an organization
recognized by EPA (see Chapter 2 and
Appendix 14.1).

a
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Example of Targeted Dwelling Selection
A risk assessor is hired to conduct a risk assessment for 30 dwellings owned by a single property owner.
Twenty-five of these dwellings are apartments in the same building, have similar construction and painting
histories, and were acquired simultaneously. The other five were acquired from different owners at different
times, have had little previous rehabilitation work, and have different construction styles. One of the 25 similar
dwellings is known to house a child with an elevated blood lead level. The local health department has already
informed the risk assessor that the department has no plans to evaluate the dwelling due to a staffing
shortage.

ln this case, the risk assessor will evaluate the following:
Five dwellings of different construction.
One dwelling housing the child with the elevated blood lead level (see Chapter 16).
Ten dwellings of similar construction (in Table 5.3, 24 total dwellings require 10 dwellings to be sampled).

The risk assessor will conduct sampling in 16 dwellings, with the 10 targeted dwellings used to represent the
24 similar dwellings that do not house children with elevated blood lead levels.

For the 24 similar dwellings, the owner has provided the following information about residents:
Six dwellings have three children under age 6.
Three dwellings have two children under age 6.
Five dwellings have one child under age 6.
Nine dwellings have an unknown number of children.
One dwelling is vacant and has recently been prepared for reoccupancy.

ln addition, the owner has supplied the following resident use and maintenance information:
Two dwellings have building code violations (one with three children, one with one child).
Three dwellings have a history of chronic maintenance problems and are in relatively poor condition (two with
an unknown number of children, one with two children).
There are no known day-care facilities.

Based on this information, the risk assessor targets the following dwellings:
Two dwellings with building code violations (one with three young children).
Three dwellings rated in poor condition.
One dwelling recently prepared for reoccupancy.

This yields six dwellings. The final four dwellings should be selected from among the five remaining similar
dwellings that house three young children. Since there are no distinguishing factors among the five dwellings,
the finalfour dwellings are selected randomly from this group.

B. Special Ouality Control
Procedures for Wipe Samples

Because of inadequate digestion techniques, the
use of commercial wipe media may result in low
recovery rates in the laboratory (Jacobs, 1991c).
Currently, no laboratory proficiency testing pro-
gram manufactures durable wipe material spiked
with known amounts of leaded dust. For ex-
ample, the Environmental Lead Proficiency
Analytical Testing (ELPAI) program supplies
Whatmant* filters spiked with known amounts

of leaded dust, but'Whatman'"' filters have not
been found to be sufficiently durable in the
field. Therefore, the analytical recovery results
from spiked'l7hatmant' filters may not reflect
the results for more durable wipe media. As a

result,'lUhatman, filters are not recommended
for risk assessment or clearance sampling pur-
poses. Risk assessors should use more durable
wipe media, such as Little Ones Baby Wash
Cloths" and Little Ones Diaper Wipes"
(both manufactured for KMart), since they
have been shown to exhibit recovery rates
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between B0 to 120 percent on a routine basis

when spiked with leaded dust (HES, 1992). The
National Institute for Occupational Safety and
Health (NIOSH) has reported that Wash'n
DryrM wipes have acceptable recovery rates,

although this has not been established in rou-
tine practice (NIOSH, 1993b). Other media
may also have acceptable recovery rates, but
must be evaluated before use. Other acceptable
brands include Pure and Gentle Baby !7ipes'*,
l7algreens Wet WiperrM, and Fame Baby
WipesrM.

Laboratories can usually prepare spiked wipes
upon request by risk assessors. Since there is no
national proficiency program that examines
laboratory performance of digestion procedures,

it is necessary for risk assessors to insert spiked
wipe samples with known amounts of leaded
dust, at a frequency of 1 spiked wipe per 50
samples (see Appendixes 13 and 14.1 for com-
plete protocol). The laboratory should be

blinded to the amount of leaded dust on each
wipe. These spiked samples are in adlition to

spiked samples prepared by the laboratory for its
internal quality control/quality assurance pro,
gram. Wipe samples should be spiked with
leaded dust in the range of 50-300 pg lead/wipe
(generally, 100 rrg/fC is the region of interest
and 1 square foot is the area usually wiped). The
risk assessor should relabel (but not repackage)
the spiked wipe samples so that the laboratory
is as "blind" as possible to which samples are

spiked samples and which samples are field
samples. Repackaging will result in some loss

of leaded dust from the sample. Containers for
spiked samples and field samples should be

identical, and both composite and single.surface
wipes should be spiked. lVipes can be spiked
with Urban Particulate Standard Reference
Material 1648 or Powdered Lead-Based Paint
Standard Reference Material 1579a, both avail-
able from the National Institute for Standards
and Technology, or an equivalent "secondary"
reference material, such as that used in the
ELPAI program. EPA recommends that wipe
samples be spiked with leaded dust, not lead
in solution (EPA, 1993b).

At the present time, blind spiking is the only
way for a risk assessor to judge the performance
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of a laboratory's digestion procedure on com-
mercial wipes. If the results of the blind spiked
samples are within 20 percent of the actual
value of lead on the wipe, then the laboratory's
performance is acceptable. If the results are out-
side of this range, the risk assessor should con.
sult with the laboratory about the discrepancy.
Retesting may be necessary if questions about
the laboratory results cannot be resolved. Risk
assessors should also record the lot number of
the wipes as a way of monitoring the perfor-
mance of that lot.

V. Evaluation of Findings
The ultimate goal of any risk assessment is to
use the data gathered from the questionnaires

and/or interviews, the visual inspection, and
the environmental sampling to determine
whether any lead-based paint hazards are
present. (Hazardous levels of lead for risk
assessment purposes are summarized in Thble
5.7.) If lead hazards are found, the risk assessor

will also identify acceptable options for control.
ling the hazards in each property. These options
should allow the property owner to make an
informed decision about what actions should
be taken to protect the health of current and
future residents. The risk assessor's recommen-
dations could include hazard control measures

to correct current lead-based paint hazards,

and/or new property management and mainte-
nance policies designed to prevent hazards

from occurring or recurring.

A. Evaluating Lead-Based Paint
Hazards
Thble 5.7 shows the criteria to be used for inter-
preting environmental samples collected during
lead-based paint risk assessments.

1. Dust
Until EPA releases its health-based leaded

dust standards (as mandated by'litle X under
TSCA, Title IV, Seccion 403), the HUD in-
terim dust standards in Table 5.7 should be used

to determine if hazardous leaded dust levels are
present. These interim standards may change
as a result of ongoing research. If leaded dust

a
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samples collected by wipe sampling exceed the
levels in Thble 5.7, a lead-based paint hazard

exists. (Even though this is technically a "dust
hazard," the term "lead-based paint hazarcl" is

used to remain cclnsistent with the statutory
definition in Title X.)

Vacuum sampling methods may also be accept-
able, although each vacuurn rnethod will need
its own standard. At this time HUD does not
have interim standards for leaded dust using
vacuum sampling.

Since the results represent all surfaces sampled,
composite dust sampling results should not be

divided by the number of subsamples collected.

Some Stare and local jurisdictions use different
standards for lead-contaminated dust. At
least one State (Rhode Island) measures haz-

ardous levels of lead in dust in parts per mil-
lion (known as concentration), instead of
micrograms per square foot (known as loading).
If it is necessary for the dwelling to pass a local

Table 5.7 Hazard Levels for Lead-Based Paint Risk Assessments

* Whenever possible, sample hard floors, not carpets.

.&

lead-contaminated dust standard, the risk asses-

sor should be familiar with the local standard
and how that standard is measured. Loading is a

better indicator of elevated blood lead levels

and total amount of leaded dust present inside
the dwelling and is easily measured by the most
widespread and inexpensive method of settled
dust sampling (wipe sampling). In addition,
cleaning can reduce loading but not neces-

sarily concentration. Thus, loading is the most
informative measure for risk assessment and
postabatement clearance purposes currently
available. Vacuum sampling can determine
both concentration and loading, while wipe
sampling measures loading only.

For all hazard evaluations, the data should be

examined to determine if consistent pattems
emerge (e.g., the window troughs contain high
levels, while floors and interior sills are low);
such patterns will aid in the development of
recommendations for focused, cost-effective
control measures.

Level

Deteriorated paint (single-surface)

Deteriorated paint (composite)

5,000 pg/g or 1 mg/cm2

5,000 pg/g or 1 mg/cm2

Number of subsamples

Dust (wipe sampling only)
(includes both single-surface and composite)

Carpeted floors*

Hard floors.

lnterior window sills

Window troughs

Risk assessment

100 pg/ft'?

100 pg/ft'?

500 ptg/ft'?

800 pg/ft'z

Risk assessment
screen (dwellings in
good condition only)

50 pg/ft'?

50 pg/ft'z

2501tglll2

4OO 1tglft2

Bare soil (dwelling perimeter and yard)

Bare soil (small high-contact areas,
such as sandboxes and gardens)

2,000 pg/g

400 pg/g

Water (optional)-f i rst draw 15 ppb (pg/L)
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2,Paint
Ifpaint contains lead equal to or greater than
the following levels, it is considered to be

lead-based paint under the Lead-Based Paint
Poisoning Prevention Act:

+ 5,000 W/g (also expressed as 0.5 percent,
5,000 mg/kg, or 5,000 ppm by weight).
(Paint chips analyzed in the laboratory by
atomic absorption spectroscopy or induc-
tively coupled plasma emission spectroscopy
will usually be reported by weight percent.)

+ 1.0 mg/cm2 (XRF machines report lead
content by area).

The standards may be lower (i.e., more strin-
gent) in some State and local jurisdictions. In
addition, paint that has lead just below the
standard can still pose a health hazard. For ex-
ample, deteriorated paint with 4,000 pg/g is

more hazardous than intact paint with 5,000
pg/g of lead. Any component that contains
deteriorated lead-based paint is a lead hazard

and should be treated. If the amount of lead in
deteriorated paint is below the regulatory limit,
lead hazard control measures are not necessary

to prevent exposures to lead (although paint
stabilization is still recommended). Any compo-
nent with deteriorated paint that is not tested
and does not have a painting history similar to
a tested component should be considered a

lead-based paint hazard. In the event that all
paint-chip samples are below the standard, the
owner cannot assume that all surfaces in the
dwelling are free of lead-based paint, since all
surfaces were not tested. Instead, the owner
can have a paint inspection performed if a
surface-by-surface analysis is needed.

3. Bare Soil

EPA is also developing residential soil lead
standards under Title X. Until the standard has

been established, the following level of lead in
soil should be considered hazardous:

+ 2,000 W/g (bare soil only)-perimeter and
yard samples.

+ 400 pg/g bare soil in small, high-contact
areas (e.g., sandboxes, gardens).

Chapter 5: Risk Assessment

Areas of bare soil that contain levels of lead
that exceed 2,000 pglg should be considered a

tead hazard and should be treated accordingly.
The soil standard is lower in some State and
local jurisdictions. Soil that is covered with
grass or other covering does not need to be

treated, although the covering needs to be

maintained properly. Soil in play areas is con-
sidered hazardous at even lower lead levels
since childrent contact wifl be greater. The
soil standard for high-contact areas is 400 rrg/g.

Risk assessors may be asked to collect soil
samples before exterior abatement or interim
control work for clearance purposes (see Chap-
ter 15) to determine baseline levels. These
samples may be archived and not analyzed

at all unless soil levels exceed clearance stan-
dards after the hazard control work has been
completed.

4.Hazard Evaluation by Thrgeted,
Worst Case, or Random Sampling

Dust. When leaded dust is evaluated with
targeted, worst-case, or random sampling, the
risk assessor should calculate the arithmetic
mean of the results for each rype of component
sampled (i.e., floors, interior window sills,
window troughs, and carpets) by room type
and entryway. If the mean leaded dust level for
a component in the target dwellings equals or
exceeds the dust standards described in Thble
5.7, then a lead hazard has been identified for
that component in all dwellings.

For example, if the mean dust level for window
troughs in the targeted dwellings is 4,500 Wl{t2
(above the standard of 800 Wftz), then all
window troughs in the housing development
should be considered hazardous and treated
accordingly.

If the mean is below the standard, but some of
the individual sample results are above the stan-
dard, those individual surfaces and all other
similar surfaces should be treated. The risk as-

sessor should attempt to identify any common
characteristics of the elevated samples. lVhere

results are ambiguous, further sampling may be

needed, or the owner may decide that the cost
of cleaning is less than the cost of additional

a
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sampling, in which case further evaluation is

bypassed.

Paint. trgeted sampling presumes that all
dwellings under assessment have similar (but
not identical) painting histories. Therefore, if
the bathroom door in one dwelling is coated
with lead-based paint, then it is highly likely
that bathroom doors in all similar dwellings are

also coated with lead-based paint. To determine
that lead-based paint is nor present throughout
a development, see Chapter 7.

The results of the paint-chip sampling should
be analyzed by component and location. If all
components at a given location are above the
paint standard or all are below, then the risk
assessor can assume that this condition is true
for the total population of similar dwellings.
Howeveq if a component (e.g., living room
baseboards) contains lead-based paint in some

dwellings and not in others, the owner must
assume that all similar components present
a lead hazard unless a paint inspection shows

otherwise.

5. Water
!7ater sampling, which is optional for a routine
risk assessment, can be interpreted using the
current EPA action level for lead in drinking
water, which is:

+ 15 ppb (15 sg71)-Orawn as a 1-liter first
draw after the water has remained in the
pipe for at least 6 hours.

If first-draw tap water samples exceed 15 ppb
lead, the risk assessor should recommend that
the homeowner contact the local water depart-
ment to determine if corrosion control or other
control measures are in the process of being
implemented. Call the EPA Lead Information
Center at 1-800-LEAD-FYI for further infor-
mation on water sampling and interpretation
of results. The risk assessor should inform the
owner and/or resident that often the simplest
way to reduce lead in drinking water is to flush
the water lines by letting the cold water kitchen
tap run for a minute or two whenever the water
has not been used for 6 hours. This helps only if
the lead is from the home's plumbing, not the
service lines.

6. Other Lead Sources

Ifother lead sources are discovered in the dwell-
ing, the risk assessor should contact the local
health department or the local childhood lead
poisoning prevention program for assistance in
devising control strategies and assessing the de.
gree of risk. For information on other sources,

consult the EPA pamphlet trtled,Itad-Based
Paint: ProtectYowFomily.lf it appears that a

parent or other resident works in a lead industry
and is bringing lead hazards into the house, the
Occupational Safety and Health Administra-
tion (OSHA) can be notified anonymously by
the resident. The OSHA lead standard contains
important provisions to prevent workers from
"taking home" occupational leaded dust.

B. Evaluating Management
Policies
Except in the case of complete removal of all
lead-based paint (or all components coated
with lead-based paint), some type of ongoing
management and maintenance of lead hazards

will be required for all properties. Homeowners
and owners of only a few dwellings will gener-

ally have to take on this responsibility them-
selves. When a risk assessor begins to describe
hazard control options to these owners, it is

important that the ongoing management and
maintenance, monitoring, and reevaluation
requirements are explained fully for each
option.

For owners of larger multiple dwellings, ad-

equate management staff may already be in
place, but this new responsibility may not be

understood. The owner should assign responsi-
bihty for managing the various aspects of a lead
hazard control program, and the program should
be described in a Lead Hazard Control Policy
Statement. The Statement documents the
owner's awareness of the lead hazard problem
and intention ro conrrol it. In addition, the
Statement authorizes a specific individual to
carry out the lead hazard control plan; assigning
clear responsibility to a single individual is espe-

cially important for multiple owners and prop-
erty management companies. The owner (with
input from the risk assessor) should determine

.&
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which employees are best positioned to conduct
the following activities:

i taining and management of staff who will
maintain hazard controls.

i Periodic surveillance oflead hazards and
hazard controls.

* Resident reports of deteriorated paint.

* Reports of resident children with elevated
blood lead levels.

i Controlled maintenance and repair work.

* Other lead-related activities or problems.

The risk assessor should recommend that the
responsible individual acquire training. Often,
the best person for this role is someone in au-

thority who has received previous training and
who has demonstrated concern about the issue

The dwelling tumover process should be

reviewed to determine if work practices and
cleaning efforts require modification. The risk
assessor should decide what types of wet clean-
ing and repainting efforts can be achieved
safely by the owner. Environmental data
gathered from dwellings recently prepared for
reoccupancy should be examined to determine
if hazard control measures are taking place

while the dwelling is vacant (when such

Chapter 5: Risk Assessment

measures are often much easier and cheaper
to complete).

As part of the management evaluation process,

the risk assessor should examine the owner's
occupational safety and health program. Tiain-
ing is essential for maintenance personnel to
ensure that they are protected and that they do
not inadvertently create lead hazards in the
course of their duties. If qualified, the risk asses.

sor should determine if respirator usage (and a
respirator program), a medical surveillance
program, or specialized equipment (notably a

HEPA vacuum) are needed. If the risk assessor

is not qualified to make such judgments, the
OSHA lead pamphlet should be given to the
owner.

The risk assessor should help the owner decide
what immediate actions to take if a child with
an elevated blood lead level appears. For ex-
ample, the owner should consider what options
are available to house the family temporarily
(e.g., in one of the owner's lead-safe dwellings)
if it appears the original dwelling may contain
the source of lead. At a minimum, the owner
must know where alternate housing can be

found on a rapid response basis.

Some property owners perform periodic general

housing quality inspections, either on turn-
over or on a set schedule. The risk assessor

should assist the owner in developing a plan
for evaluating the condition ofsuspected or

.&

Example of a Lead Hazard Control Policy Statement
XYZ Property Management Company is committed to controlling lead-based paint hazards in all its dwellings.

name), (position or job title), has my authority
to direct all activities associated with lead hazard control, including directing training, issuing special
work orders, informing residents, responding to cases of children with elevated blood lead levels, correcting
lead-based paint hazards on an emergency repair basis, and any other efforts that may be appropriate. The
company's plan to control such hazards is detailed in a risk assessment repon and lead hazard control plan.

(Signed)
(Owner)

(Signed) (Date)
(Lead Hazard Control Program Manager)

5-37
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known sources of lead-based paint during these

routine inspections.

The risk asssessor can also help a larger property
owner decide which properties should be

assessed first, through developing a risk
assessment/hazard control plan.

C. Maintenance of Multiple
Dwellings
In the course of the risk assessment, the risk as-

sessor should determine if current maintenance
practices are adequate to control lead hazards.

Specifically, repainting should be performed

at least every 5 years (more frequently when
paint appears to be in poor condition). lUhen
repainting, the owner should be encouraged

to use a lead-specific cleaner or deglossing

agent to prepare the surface, and/or change

to wet scraping and sanding, followed by the
appropriate cleaning procedures described in
Chapters 11 and 14. Specialized cleaning
should always be performed following mainte-
nance or repainting when surfaces known or
suspected to contain lead-based paint are

disturbed.

If the property owner uses standard work
order forms, the risk assessor should determine
whether they contain proper instructions about
working on known or suspected lead-based

painted surfaces. For example, the work orders

should instruct workers when to use respirators

and special cleaning measures (see Chapter 17).

The quality of the maintenance operation
should also be evaluated from the prevalence of
building or housing code violations, the condi-
tion of paint, and the condition of the building
as rated on Form 5. 1 . If the building is in "poor
condition," if there have been more than two
code violations over the past 2 years, or if the
condition of the paint is especially poor, then
the risk assessor should conclude that mainte-
nance is deficient and that lead-based paint
hazards may not be adequately managed. Such

a situation requires a more frequent monitoring
schedule (unless full removal is completed).
See Chapter 6 for further details.

41.

D. Lead Hazard Screen Risk
Assessments in Dwellings in
Good Condition
Different criteria are employed to evaluate the
results of lead hazard screen risk assessments,

which are limited to dwellings that are in good

to fair condition. Since less data and fewer

samples are collecred, more stringent standards
are applied to determine if a full risk assessment

is needed. This helps minimize the possibility of
failing to detect a lead-based paint hazard.

If the results of the composite dust or composite
paint samples are greater than the levels shown

in Thble 5.7, a full risk assessment should be

performed to determine if hazards truly exist.

The screen criteria were developed by dividing
the hazard standards in half for floors and win-
dow troughs. (lnterior window sills should not
be sampled for screening purposes.) By reducing
the standards in half, the ability of the screen to
detect potential lead hazards is increased.

Deteriorated paint measurements or paint-chip
sample result criteria are the same as for a full
risk assessment. If lead levels exceed this level,

then a full risk assessment should be completed

Vl. Report
The final report complied by the risk assessor

documents the findings of the risk assessment

and identified control methods. This section
describes the format of such a report, as well as

general guidance on how to provide control
options. The hazard control chapters of these

Guidelines provide further information on the
various forms of lead hazard control. See Ap-
pendix 8 for two examples of risk assessment

reports.

A, Site'Specific Hazard Control
Options
First, the report should state whether any lead

hazards were found at the dwelling. Once the

nature, severity, and location of identified lead

hazards are understood, the risk assessor should

inform the owner of the range of acceptable
hazard control measures. These control
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Table 5.8 Main Hazard Control Options That Could Be ldentified in Risk Assessments

1 Lead-contaminated dust.

2 Deteriorated lead-based paint.

3 Limited areas only.

r&

Treatment
Option

Dustl
on Floor

Dustl on
Windows

Paint2 on
Doors

Paint2 on
Windows

Paint2 on
Floor and

Walls

Paint2
on Trim

High
Soil Lead

Levels

Dust removal X X X X X X X

Paint film
stabilization

X X X X

Friction
reduction
treatments

X X X X

lmpact
reduction
treatments

X X X X

Planting grass X X

Planting sod X X

Paving the
soil

X X

Encapsulation X X

Enclosure X X

Paint removal

by heat gun3

X X X

Paint removal
by chemical3

X X X X

Paint removal
by contained
abrasive3

X X X X

Soil removal X X X

Building
component
replacement

X X X X
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measures range from various short-term interim
controls (e.g., specialized cleaning, minor wet
scraping, and repainting) to long-term abate-
ment methods (e.g., building component re-
placement, enclosure, and paint removal).
Thble 5.8 lists the major options and scenarios,

although the number of possibilities and combi-
nations is virtually unlimited. For example, if
the risk assessor finds that window troughs are

highly contaminated with leaded dust and dete-
riorated lead-based paint, but the owner has

very limited resources, dust removal and paint
film stabilization would be the most appropriate
course of action. However, if more resources are

available, the entire window should be replaced.

1. Education

The risk assessor also has a special role to play
in educating the various parties involved in lead
poisoning prevention. Title X specifically states

that lead hazard control efforts should include
education, since it is critical to the success of
any interim control or abatement plan. This
includes education for management and main-
tenance staff and residents. \7hi1e the risk
assessor cannot be expected to train and edu-
cate everyone, some simple steps can and
should be taken in the process ofdeveloping
the final report.

Management Staff Education. While meeting
with the owner or property manager to describe
the lead hazard control options available, the
risk assessor can help educate them on the
seriousness of lead hazards. The EPA lead haz-

ard information pamphlet or other local litera-
ture should be handed out (usually available at
no charge to the risk assessor or owner from the
National Lead Information Center).

Maintenance Staff. The risk assessor should
inform the owner of the OSHA Lead Standard
requirements as they apply to maintenance
workers who may be involved in repair work
on surfaces coated with lead-based paint and
the employer's obligation to train those workers
(see Chapter 9).

Residents. The risk assessor should also take
every opportunity to educate residents on what
they can do to reduce their exposure to lead-

.&

based paint hazards. The EPA lead hazard infor-
mation brochure can be helpful here and can
be obtained by calling I-800-LEAD-FYI. In-
formation on local childhood lead poisoning
prevention programs and blood lead screening
services should also be provided.

B. Cost and Feasibility

1. Cost

Each owner will have a different level of avail-
able funding. Some will be able to make a long-
term investment that will require a large capital
outlay, but will be less expensive in the long
run, adding to the value of the property. Others
will be unable to make this type of investment
and will opt for short-term measures that re-

quire smaller initial outlays and more frequent
monitoring. The risk assessor should endeavor
to provide information that will permit the
owner to make an informed decision on this
complex issue. The owner, not the risk assessor,

must make the final decision. Costs for various
treatments vary considerably from one locale
to the next and are also subject to market
conditions, making it difficult to provide firm
cost figures. However, the risk assessor should
provide a very rough estimate of cost for each
control option based on local conditions. Cost
estimates can be provided on either a dwelling-
unit basis or a building-component basis.

2. Feasibility
In addition to cost, the risk assessor should
identify treatments that are unlikely to be

effective, such as:

1 Repainting or encapsulating an area ofdete-
riorated paint caused by moisture problems
(leaky roo( poor vapor barrier, uncorrected
plumbing problem, window air conditioner,
etc.) without correcting the moisture
problem first.

i Repainting or encapsulating an area subject
to impact and friction.

i Repainting or encapsulating deteriorated
paint or varnish without preparing the
surface first.
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i Attaching encapsulants or enclosures to
deteriorating structural members that may
not be able to support the integrity of the
enclosure or the additional weight of the
encapsulant.

* Applying liquid encapsulants to deteriorated
substrates.

* Replacing window sashes in frames that are

severely deteriorated.

* \Tashing horizontal surfaces without stabi-
lizing chalking vertical painted sur{aces.

* Cleaning surfaces that are not sealed or
made "cleanable."

* -leaninq hlghly soiled furnishings and
irpLLr, ir)stead of replacing them.

* Mulching or covering lead-contaminated
soil in areas where pets tend to sleep or dig.

1 Planting grass seed in high-traffic areas.

Of course, the risk assessor must also emphasize

the severe danger of using prohibited methods
of lead hazard control, such as uncontained
abrasive, sand, or warer blasting; power sanding;
or open-flame burning of painted surfaces.

C. How to Determine
Site-Specific Reevaluation
Schedules

The risk assessor is responsible for recommend.
ing a site-specific reevaluation schedule. The
schedule depends on a variety offactors, includ.
ing the hazard control method implemented,
the general condition and maintenance of the
building, and the degree of leaded dust contami-
nation. Chapter 6 contains a complete discus.
sion of Standard Reevaluation Schedules.

D. Recommendations to
Owners When No Hazards
Are ldentified
If no lead hazards are identified, but no lead.
based paint inspection has been completed, the
risk assessor should recommend to the owner
that the painted sur{aces be treated as though

Chapter 5: Risk Assessment

they contain lead. The risk assessor should en-
courage the owner to obtain an inspection,
since no further reevaluation may be needed
if it can be shown that no lead-based paint is

present. Otherwise, the risk assessor should
simply indicate that lead hazards are well con.
trolled for now, but that lead hazards could
still emerge in the event of paint deterioration
or disturbance.

E. Report Format and
Statements of Compliance
The following format is recommended for risk
assessment reports:

Part I: Identifying Information

Identity of dwelling(s) covered by report,
identity of property( ies).

1. Risk Assessor, Name and Number of
Certificate (or License), and State
lssuing Cerrificate/License.

2. Property Owner Name, Address, and
Phone Number.

3. Date of Report and Date of Environmental
Sampling.

Part II: Completed Management, Mainte.
nance, and Environmental Results Forms
and Analyses

4. List of Location and Type of Identified Lead
Hazards and Summary of Optional Hazard
Control Methods (including an indication
of which hazards are priorities-this sum.
mary should be suitable for use as notifica-
tion to residents).

5. Optional Management Information
(Form 5.6) (not required for homeowners)

6. Maintenance/Paint Condition Information
(Form 5.2 or 5.7).

7. Building Condition (Form 5.1)

B. Brief Narrative Description of Dwelling
Selection Process (not required if all
dwellings were sampled).

.s
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9. Analysis of Previous XRF Testing Report
(if applicable).

10. Deteriorated Paint Sampling Results
(Form 5.3 or 5.3a).

11. Dust Sampling Results (Form 5.4 or 5.4a)

12. Soil Sampling Results (Form 5.5)

13. Other Sampling Results (if apphcable)

Part III: Lead Hazard Control Plan

14. Lead-Based Paint Policy Statement
(not applicable for homeowners).

15. Name of Individual in Charge of
Lead-Based Paint Hazard Control
Program.

16. Recommended Changes to !7ork Order
System and Property Management
(optional, not applicable for homeowners
or property owners without work order
systems).

17. Acceptable Interim Control Options
and Estimated Costs.

18. Acceptable Abatement Options and
Estimated Costs.

19. Reevaluation Schedule (if applicable).

The information outlined above should be pre-

sented to the owner for consideration. The risk
assessor should explain the various hazard con-
trol options and answer any questions that
might arise. With or without the help of the
risk assessor, the owner must decide which haz-

ard control option is most appropriate. The

,s

final report for the owner should include the
following information:

20. Interim Control/Abatement to Be

Implemented in This Property (if known by
the risk assessor).

21. A Tiaining Plan for Managers, Maintenance
Supervisors, and Workers (including named
individuals), if applicable.

22. Method of Resident Notification of Results
of Risk Assessment and Lead Hazard
Control Program (not applicable for
homeowners). Note: This section should
include a discussion of how residents are

to be educated about lead poisoning,before
the risk assessment results are released.

23. Signature (Risk Assessor) and Date.

Part IV Appendix

24. All Laboratory Raw Data.

See Appendix 8 for two examples of completed
risk assessment reports.

If the owner remains undecided about which
hazard control method to use, the risk assessor

should state that no hazard controls have been
implemented as of the date on the report. Sub-
ject to Federal and local laws and regulations,
a statement of lead-based paint hazard compli-
ance (with an expiration date based on the
Reevaluation Schedule) may be provided by
the risk assessor (or local enforcement agency)
following the successful implementation of
the accepted interim control or abatement
method(s) and any associated clearance
sampling.
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Form 5.O
Resident Ouestionnaire

(To be completed by risk assessor via interview with resident.)

No-

No

.&

3.

4.

Children/Chi Idren's Habits

1. (a) Do you have any children that live in your home? Yes _
(lf no children, skip to Question 5.)

(b) lf yes, how many?_ Ages?

(c) Record blood lead levels, if known

(d) Are there women of child-bearing age present? Yes _
2. Location of the rooms/areas where each child sleeps, eats, and plays.

Family Use Patterns

5. Which entrances are used most frequently?

6. Which windows are opened most frequently?

7. Do you use window air conditioners? lf yes, where?
(Condensation often causes paint deterioration)

8. (a) Do any household members garden?

(b) Location of garden.

(c) Are you planning any landscaping activities that will remove
grass or ground covering?

9. (a) How often is the household cleaned?

(b) What cleaning methods do you use?

10. (a) Did you recently complete any building renovations?

(b) lf yes, where?

(c) Was building debris stored in the yard? lf yes, where?

11. Are you planning any building renovations? lf yes, where?

Where are toys stored/kept?

ls there any visible evidence of chewed or peeling paint on the woodwork, furniture, or toys?
Yes No

Yes- No-

Yes- No-

Yes _ No_

12. (a) Do any household members work in a lead-related industry? Yes _ No _

Name of child Location of
bedroom

Location of all rooms
where child eats

Primary location
where child plays
indoors

Primary location
where child plays
outdoors

(b) lf yes, where are difty work clothes placed and cleaned?
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Form 5.1
Building Condition Form

rs

Condition Yes No

Roof missing parts of surfaces (tiles, boards, shakes, etc.)

Roof has holes or large cracks

Gutters or downspouts broken

Chimney masonry cracked, bricks loose or missing,
obviously out of plumb

Exterior or interior walls have obvious large cracks or holes,
requiring more than routine pointing (if masonry) or painting

Exterior siding has missing boards or shingles

Water stains on interior walls or ceilings

Plaster walls or ceilings deteriorated

Two or more windows or doors broken, missing, or boarded up

Porch or steps have major elements broken, missing, or boarded up

Foundation has major cracks, missing material, structure leans,
or visibly unsound

. Total number

- lI the "Yes" column has two or more checks, the dwelling is
assessment. However, specilic conditions and extenuating
condition of the dwelling and the appropriateness of a lead

Notes:

usually considered to be in poor condition for the purposes of a risk
circumstances should be considered before determining the final
hazard screen.
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Form 5.2
Paint Conditions on Selected Surfaces

(Single-Family, Owner-Occupied)

lf the overall condition of a component is similar throughout a dwelling, that condition should be recorded. lf a component in a
couple of locations is in poor condition, but the overall condition is good or fair, the specific sites of the badly deteriorated paint
should be noted. The specific locations of any component with bite marks should be recorded.

.'

Building
component

Location Notes Paint condition
(intact, fair, poor,
or not present)

to be completed
by risk assessor

Deterioration
due to friction

or impact?

Deterioration
due to

moisture?

Location of
painted

component
with visible
bite marks

Building siding

Exterior trim

Exterior windows

Exterior doors

Railings

Porch floors

Other porch
surfaces

lnterior doors

Ceilings

Walls

lnterior windows

lnterior floors

lnterior trim

Stairways

Radiator (or
radiator cover)

Kitchen cabinets

Bathroom cabinets

Other surfaces:
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Form 5.3
Field Sampling Form for Deteriorated Paint

(One form for each housing unit, common area, or exterior)

Name of risk assessor

Name of property owner

Property address Apt. no._
Dwelling selection protocol_All dwellings _Targeted _Worst case _Random
Target dwelling criteria (check allthat apply)

Code violations
Judged to be in poor condition
Presence of two or more children between ages of 6 months and 6 years
Serves as day-care facility
Recently prepared for reoccupancy
Random sampling

Sample alllayers of paint, not just deteriorated paint layers.

Total number of samples on this page_
Page _ of _
Date of sample collection / / Date shipped to lab / /

Shipped by Received by
(signature)

Date results reported _/__J_ Analyzed

(signature)

r&

Sample number Room Building component Lead (mg/cm'zor pg/g)

HUD interim standard 5,000 pg/g or 1 mg/cm2

5-46
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Form 5.3a
Field Sampling Form for Deteriorated Paint

(Composite Sampling)

Name of risk assessor

Name of property owner

Property address Apt. no.

Dwelling selection protocol_All dwellings Targeted _Worst case _Random
Target dwelling criteria (check allthat apply)

Code violations
Judged to be in poor condition
Presence of two or more children between ages of 6 months and 6 years
Serves as day-care facility
Recently prepared for reoccupancy

* For composite samples, the HUD standard must be divided by the number of subsamples in the composite sample.

Total number of samples on this page_
Page 

- 

of 

-

Date of sample collection / / Date shipped to lab i /

a

Gomposite
samples
number

Component
sample

Rooms
included
in sample

Duplicate
subsample

number

Size of
subsample

(cm)

Lab result
(mg/cm'?)

Lab result
Gtg/g)

1.0* 5,000*

Shipped by
(signature)

Received by
(signature)

5-+7
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Form 5.4
Field Sampling Form for Dust

(Single-Surface Sampling)

Name of risk assessor

Name of property owner

Property address Apt. no.

Dwelling selection protocol All dwellings Targeted Worst case _ Random

Target dwelling criteria (check all that apply)

Code violations
Judged to be in poor condition
Presence of two or more children between ages of 6 months and 6 years
Serves as day-care facility
Recently prepared for reoccupancy

1 Measure to the nearest 1/8 inch.

HUD standards: 100 pg/ft2 (floors), 500 pg/ft'?(interior window sills), 800 pg/ft'z (window troughs)

Total number of samples on this page_
Page 

- 

of 

-

Date of sample collection / / Date shipped to lab / /

Shipped by

.&

Sample
number

Boom (record
name of room

used by the owner
or resident)

Surlace type
(circle the type)

Is surface
smooth

and
cleanable?

Dimensionsl
of sample

area (inches
x inches)

Area (ft'?) Result of
lab analysis

$g/ft')

Playroom Floor x

Playroom lnterior window sill
or window trough

x

Kitchen Floor X

Kitchen lnterior window sill
or window trough

Bedroom 1 Floor _x

Bedroom 1 lnterior window sill

or window trough
x_

Bedroom 2 Floor x

Bedroom 2 lnterior window sill
or window trough

x

x

x
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Form 5.4a
Field Sampling Form for Dust

(Composite Sampling)

Name of risk assessor

Name of property owner

Property address Apt. no

Dwelling selection protocol All dwellings Targeted Worst case _ Random

Target dwelling criteria (check all that apply)

Code violations
Judged to be in poor condition
Presence of two or more children between ages of 6 months and 6 years
Serves as day-care facility
Recently prepared for reoccupancy

1 lVleasure to the nearest 1/8 inch.

HUD standards: 100 pg/ft'z (floors), 500 pg/ft'? (interior window sills), 800 pg/ft'? (window troughs)

Total number of samples on this page_
Page

Date of sample collection / / Date shipped to lab / /

.&

of_

Sample
number

(Record name of rooms
used by the owner or

resident to be included
in sample)

Dimensionl ol
surface sampled in
each room (inches

x inches)

Total surface
area sampled

(ft')

Type of
surface
sampled

ls surface
smooth and
cleanable?

Lab result
0s/fi')

x
x
x
x

x
x_
x
x_

Carpeted
floors

x

_x
x

lnterior
window sills

x_
x

_x

Window
troughs

Shipped by
(signature)

Received by
(signature)
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Form 5.5
Field Sampling Form for Soil

(Composite Sampling Only)

Name of risk assessor

Name of property owner

Property address

Collect only the top 112 inch of soil.

Total number of samples on this page_
Page 

- 

of 

-

Date of sample collection / / Date shipped lo lab I I

Shipped by Received by

.&

Sample number Location Bare or covered Lab result (Ug/g)

Building perimeter

Building perimeter

Play area 1 (describe)

Play area 2 (describe)

HUD interim standard for play area 400

2,000

s-50
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User lnstructions for Form 5.6

The risk assessor should use Form 5.6 to evaluate the property owner's management capabilities with regard to lead-based
paint hazard controls. The risk assessor should briefly explain the purpose and content of the form to the owner to make sure

that the type and scope of information requested is understood. A11 of the information should be supplied by the owner or a
representative of the owner, either in writing or through an interview.

Part 1 ofForm 5.6 requests background information about the property and additional data about the physical condition of
each dwelling and the number of young children in residence.

Part 2 requests information about the management of the dwellings:

1. Staffing

Determine which management and maintenance personnel (by name and job title) are charged with responsibility for dealing
with lead-based paint hazards. This typically includes the owner, manager, director of maintenance, centralized maintenance
staff, and site maintenance staff. The risk assessor can help the owner determine which staff positions could be involved in
lead hazard control efforts and identify the key contact persons.

Smaller scale multifamily housing is more likely to have a simplified management structure. Indeed, the owner may also act as

manager and maintenance worker. If there is a division of labor between owner and manager, or manager and maintenance
worker, the risk assessor should attempt to determine who has the recognized authority to handle lead-based paint issues.

2.Lead Hazard Control Policy Statement (optional)

Determine if the property management has established a lead hazard control policy statement. If so, review the statement. If
no statement exists, the risk assessor may help the owner draft such a statement as an indication of a good faith effort to con-
trol lead hazards. See the section on Management of Multiple Dwellings for a sample lead hazard control policy statement.

3. Previous Lead-Based Paint Evaluations

Determine if previous lead-based paint testing has been completed. If so, obtain and review a copy of the report, using the
criteria outlined in the section on Evaluating Previous Paint Testing.

4. Previous Lead Hazard Control Activity

Determine if previous lead-based paint abatement or hazard reduction has been completed. If so, obtain and review a copy of
the report. Determine if clearance dust testing was completed following abatement.

5. Turnover Procedure

Determine how a vacant dwelling is prepared for reoccupancy. For example, the method of cleaning used on a dwelling prior to
turnover should be analyzed.

6. Employee Health and Safety Plan

Determine if the property management has an employee health and safety plan. Employees working with lead hazards are re-
quired by OSHA to be involved in a Hazard Communication Program. After reviewing the current state of knowledge and
hazard control practices, the risk assessor should help the owner develop site-specific management and maintenance plans.

7. HEPA Vacuum

Determine if a HEPA vacuum is available to clean up lead-contaminated dust.

.&

8. Onsite Day-Care Facilities
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User lnstructions for Form 5.6

Determine if the property management operates or permits the onsite operation of day-care facilities (either formal or
informal). Also, determine if there are onsite recreation halls or facilities operated by the owner that are frequented by
young children. These spaces should be sampled by the risk assessor.

9. Management of Cases of Children with Elevated Blood Lead Levels

Determine if the property management has a plan to deal with children who have an elevated blood lead level. If necessary,

the risk assessor should help the owner develop a plan.

10. Routine Inspections

lf the owner or manager conducts periodic housing quality inspections, determine whether or not those inspections examine
the condition of painted surfaces and could be used to identify lead hazards. The risk assessor will often recommend that the
owner or manager conduct periodic inspections to ensure that lead hazard control treatments retain their effectiveness.

11. Code Violations

Determine if the dwellings have been cited for any housing code violations in the past several years. Dwellings that have been
cited should be identified for targeted sampling.

12. Resident Notification

Determine if the owner has notified residents about known lead hazards at the property.
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Form 5.6
Management Data for Risk Assessment of Lead-Based

Paint Hazards in Rental Dwellings (Optional)

NOTE: This form is designed for multiple rental dwellings under one ownership. Such dwellings may be in one
property or many.

Part 1: ldentifying information

Name of property owner

Name of building or development (if applicable)

Number of dwelling units_
Number of buildings_
Number of individual dwelling units/building _
Date of construction (if one property) (if between 1960-1978, consider a screen risk assessment)

Date of substantial rehab, if any _
List of addresses of dwellings (attach list if more than 10 dwellings are present)

Record number and locations of common child play areas (onsite playground, backyards, etc.)

Number

a

Street address,
city, State

Dwelling
unit no.

Year built
(if known)

Number of
children

0'-6 years old

Recent code
violation
reported

by owner?

Chronic
maintenance

problem
reported

by owner?
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Form 5-b {contrnuedl

Parl 2: Management lnformation

1. List names of individuals who have responsibility for lead-based paint. lnclude owner, property manager
(if applicable), maintenance supervisor and staff (if applicable), and others. lnclude any training in lead haz-
ard control work (by inspector, supervisor, worker, etc.) that has been completed. Use additional pages, if
necessary.

This information will be needed to devise the risk management plan contained in the risk assessor's report.

2. Have there been previous lead-based paint evaluations?

Yes _ No (lf yes, attach the report)

3. Has there been previous lead hazard control activity?

Yes _ No (lf yes, attach the report)

4. Maintenance usually conducted at time of dwelling turnover, including typical cleaning, repainting, and repair

Cleaning

Repair:

Other:

Comments

5. Employee and worker safety plan

a. ls there an occupational safety and health plan for maintenance workers?

Yes _ No (lf yes, attach plan)

b. Are workers trained in lead hazard recognition?

Yes _ No lf yes, who performed the training?

@

Name Position Training completed
(if none, enter "None")

Owner

Property manager

Maintenance

5-54
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Form 5.6 (contrnuedJ

c. Are workers involved in a hazard communication program?

Yes _ No

d. Are workers trained in proper use of respirators?

Yes _ No

e. ls there a medical surveillance program?

Yes _ No

6. ls a HEPA vacuum available?

Yes _ No

7. Are there any onsite licensed or unlicensed day-care facilities?

Yes _ No lf yes, give location

8. Planning for resident children with elevated blood lead levels

a. Who would respond for the owner if a resident child with an elevated blood lead level is identified?

b. ls there a plan to relocate such children?

Yes _ No lf yes, where?

c. Does the owner know if there ever has been a resident child with an elevated blood lead level?

Yes _ No

Owner lnspections

a. Are there periodic inspections of all dwellings by the owner?

Yes _ No lf yes, how often?

b. ls the paint condition assessed during these inspections?

Yes _ No

10. Have any of the dwellings ever received a housing code violation notice?

Yes_No_Unknown
lf yes, describe code violation

11 . lf previously detected, unabated lead-based paint exists in the dwelling, have the residents been informed?

Yes 

- 

No 

-Not 

Applicable

.&

nknown

I
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Form 5.7
Maintenance Data for Rental Dwellings

Recorded during onsite investigation.

1. Condition of paint on selected surfaces

lf the overall condition of a component is similar throughout a dwelling, that condition should be recorded. lf a component in a
couple of locations is in poor condition, but the overall condition is good or fair, the specific sites of the badly deteriorated paint
should be noted. The specific locations of any component with bite marks should be recorded.

.&

Building
component

Paint condition
(intact, fair, poor,
or not present)

to be completed
by risk assessor

Deterioration
due to friction

or impact

Deterioration
due to moisture

Location of
painted

component
with visible
bite marks

Building siding

Exterior trim

Exterior windows

Exterior doors

Railings

Porch floors

Other porch surfaces

lnterior doors

Ceilings

Walls

lnterior windows

lnterior floors

lnterior trim

Stairways

Radiator (or radiator
cover)

Kitchen cabinets

Bathroom cabinets

5-s6
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Form 5.7 (continuedl

2. Painting frequency and methods

a. How often is painting completed? every _ years

b. ls painting completed upon vacancy, if necessary?

Yes _ No

c. Who does the painting? _Property Owner _Residents
(lf residents, skip to Question 2)

d. ls painting accompanied by scraping, sanding, or paint removal?

Yes _ No

e. How are paint dusVchips cleaned up? (check one)

Sweeping Vacuum Mopping HEPA/wet wash/HEPA cycle

f. ls the work area sealed off during painting?

Yes _ No

g. ls furniture removed from the work area?

Yes _ No

h. lf no, is furniture covered with plastic during work?

Yes _ No

3. ls there a preventive maintenance program?

Yes _ No

4. Describe work order system (if applicable, attach copy of work order form).

5. How are resident complaints received and addressed? How are requests prioritized? lf formal work orders are
issued, is the presence or potential presence of lead-based paint considered in the work instructions?

6. Record location of dwellings recently prepared for reoccupancy.
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r& Step-by-Step Summary

Ongoing ltlonitoring!
How To Do tt

a

1. Ongoing monitoring is required in a[ dwellings where lead-based paint is known or suspected to be present,
regardless of the paint's present condition. Ongoing monitoring is not required in dwellings that are known
to be free of lead-based paint.

Z. Ongoing monitoring consists of reevaluations performed by certified risk assessors and visual surveys
conducted by owners.

3. Reevaluations should be performed in accordance with the Standard Reevaluation Schedules contained in
this chapter. The schedules differ based on the probability that lead-based paint hazards will reappear in a
given dwelling. High-risk dwellings will require more frequent reevaluations.

4. \Uhen performing a reevaluation, risk assessors should do the following:

* Review any previous risk assessment, paint inspection, clearance examination, or reevaluation report.

* Conduct a visual examination of all existing lead-based paint hazard controls, all surfaces that are known
or suspected to be coated with lead-based paint, and any soil. Any necessary repairs should be completed
before dust sampling.

i Collect at least two composite dust-wipe samples, one from the floors and the other from either the
window troughs or the interior window sills. Each composite sample should contain no more than four
subsamples. The sampling locations should be selected using the criteria in Chapter 5 and based on the
professional judgment of the risk assessor.

* Document the presence or absence of lead-based paint hazards in rhe reevaluation report and indicate
when the next reevaluation (if any) should be scheduled (based on Table 6.1).

5. Visual surveys should be conducted by owners or their representatives at the following times

* l7henever the owner receives a resident complaint.

* \Thenever the dwelling tums over or becomes vacant.

1 lThenever significant damage occurs (i.e., flooding, vandalism, fire, etc.).

* At least once every year.

6. When conducting a visual survey, the owner should examine all painted surfaces, all lead-based paint
hazard controls, and all ground cover. Chapter 5 contains information on how to recognize lead-based paint
hazards. The results of the visual survey and any corrective measures being taken should be documented.
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Chapter 6= Ongoin* Monitoring
l. Purpose

If lead-based paint is not in a hazardous condi-
tion and dust and soil lead levels are below the
levels listed in Thble 5.7, no hazard is presenr

and no active control measures are necessary.

However, paint can deteriorate through normal
use and maintenance activity, thereby releasing

dust and contaminating soil. Therefore, ongo-
ing monitoring is necessary in all dwellings in
whlch lead-based paint is known or suspected to
be present. This applies both to dwellings that
pass clearance tests after hazard control, as well
as dwellings where an initial risk assessment

found no lead-based paint hazards, but where
lead-based paint may be present. In both cases,

the potential exists for lead-based paint hazards

to develop since hazard control methods can
fail, previously intact lead-based paint can be-

come deteriorated, and leaded dust can reaccu-
mulate through friction, impact, or the intro-
duction of exterior dust and soil. This chapter
describes recommended procedures for manag-
ing lead-based paint so that it remains con-
trolled and in a nonhazardous condition.

The ongoing monitoring procedures described
in this chapter generally do not apply to dwell-
ings found to contain no lead-based paint and
where the levels of lead in dust and soil are be-

low applicable standards. \7hi1e it is conceiv-
able that dwellings that contain no lead-based

paint could develop elevated levels ofleaded
dust from other sources, HUD does not believe

that ongoing monitoring of dust lead levels in
all dwellings is warranted at this time. In other
words, dwellings that are not suspected of con-
taining lead-based paint are thought to be at
relatively low risk.

Ongoing monitoring includes two different
activities:

1 Reevaluation.

A. Reevaluation
In general terms, a reevaluation is a risk
assessment that includes more limited soil and
dust sampling, and a detailed visual examina-
tion of paint films and any existing lead haz-

ard controls (such as enclosures). The reevalua-
tion should be conducted by a certified risk
assessor and should include both a visual exami-
nation and environmental sampling for
lead-contaminated dust (and sometimes soil).
Reevaluations are performed only in dwellings
where lead-based paint is known or expected to
exist, or where lead-based paint hazardshave
been found to be nonexistent (i.e., where a pre-

vious risk assessment, risk assessment/inspection
combination, or clearance examination have
shown the dwelling to be free of lead-based

paint hazards).

Reevaluation occurs at specific intervals, which
are specified in Section II below These sched-

ules are based on the likelihood of lead-based

paint hazards reappearing. For example, low-risk
dwellings require only infrequent reevaluations
while hlgh-risk dwellings should be reevaluated
more frequently. The schedules are based on
dwelling-specific criteria (e.g., types of hazards

found, control actions taken, prior reevaluation
results). This chapter also includes a section on
a Reevaluation Protocol.

B. Annual Visual Surveys

Reevaluations are supplemented with visual sur-

veys by the owner (or owner's representative),
which should be conducted at least once a year.

Visual surveys do not replace reevaluations. The
goal ofvisual surveys is to confirm that:

* Painted surfaces with known or suspected

lead-based paint are not deteriorating.

* Control methods such as encapsulation and
enclosure have not failed.

l Structural problems (e.g., water leaks) do
not threaten the integrity of any remaining
known or suspected lead-based paint.

1 Annual Visual Surveys.
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Visual surveys should also be conducted when-
ever the owner receives complaints from resi-
dents about potential lead hazards, the dwelling
turns over or becomes vacant, or significant
damage occurs that could affect the integrity of
control treatments (e.g., flooding, vandalism,
fire). Property owners are responsible for ensur-

ing that these annual visual surveys are com-
pleted. Owners need not use a certified risk
assessor to conduct the visual survey, unless

required by local law.

Chapter 5 contains information on how to visu-
ally evaluate the condition of paint. Only paint
that is found to be in "pnor" condition-using
the surface area criteria in Table 5.4-needs to
be addressed, althor"rgh paint in "fair" conditir>n
will probably become "poor" if not stabilized
promptly. In addition, Chapter 11 describes

some of the structural problems that could
cause premature paint failure.

Ifvisual surveys are done with care, the subse-

quent reevaluation will nor find any deteriorated
paint or failed hazard control treatments, thereby
substantially reducing the cost to the owner.

C. Ongoing Maintenance and
Management Practices

Owners should maintain all dwellings in good
condition by following the maintenance and
managemenr pracrices described in chapters l1
and 17. Such practices include:

* High-efficiency particulate air (HEPA)
vacuuming, wet rnopping, and cleaning of
floors, window trnughs, and interior window
sills at turnover.

* Providing lead-based paint hazard informa-
tion lrr new resiJents.

* Installing a washable doormat inside the
primary entrance to the unit or inside en-
trances to a multifamily building.

* Maintaining ground cover.

* Encouraging residents to report any signs of
paint deterioration or failure of hazard con-
trol treatments.

D. Dwellings Exempt From
Ongoing Monitoring
Monitoring can be discontinuecl when any one
of the following has c'rccurred:

i A combined risk assessment/inspection de-

termines no lead-based paint is present in
the unit, and soil and dust levels are bekrw
applicable limits.

+ All building components with lead-based

paint are removed and/or all lead-based

paint is abated and a risk assessor or inspec-
tor technician determines that soil and dtrst

lead levels are below applicable limits.

+ All reevaluarions specified in Thble 6. 1 are

completed; such dwellings are then subject
clnly to annual visual surveys. (Reevah"ration

exemptions cannot be transferred from one
owner to another, since maintenance and

management activities often change with
new ownership.)

ll. Standard Reevaluation
Schedules

The Standard Reevaluation Schedules (SRS)

describe how frequently a certified risk assessor

should reevaluate a dwelling. If a property
owner wants or needs written verification, sLrch

as a Statement of Cornpliance, this schedule
may determine the expiration date of the State-
ment, depending r-rpon applicable regulations.

The potential for the development of lear,l haz-

ards varies from dwelling to dwelling, depend-
ing upon the nature ofthe hazards detected, the
hazard controls implemented, and the risk as-

sessment and reevaluation results. Different re-

evaluatir:n strategies are needed to responcl to
each specific unit. Risk assessors should follow a

Stanclard Reevaluation Schedule when making
recommendations to owners.

A, How To Use the Schedules

Risk assessors conducting an initial evaluation
should consult the SRS in Thble 6.1 and in-
forrn the property owner of the reevaluation

.&
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implications of different hazard control strate-
gies, since this will provide the owner with im.
portant information on long-term costs. For
each dwelling the risk assessor should determine
which schedule applies by reviewing the "Evalu.
ation Results" column and "Action Thken" col.
umn. For those situations where more than one
schedule applies, the risk assessor should choose
the most conservative schedule (i.e., the one
that calls for the greatest number of reevalua.
tions) or, if the number of reevaluations is the
same, the risk assessor should choose the appli-
cable schedule calling for reevaluation at the
earliest date. For the purposes ofThble 6.1, the
term "evaluation" includes: (1) a risk assess.

ment (or lead hazard screen) before hazard con-
trol, (2) a risk assessment conducted at the time
of clearance (if the owner has bypassed a risk
assessment before hazard control), (3) a re-
evaluation, or (4) an evaluation of a dwelling
housing a child with an elevated blood lead
level. The results of the visual assessment and
soil and dust tests collected as part of this com.
bined clearance/risk assessment evaluation
should be used to determine the appropriate
schedule in Thble 6.1.

For example, consider a unit that falls into
Schedule 3 (i.e., a risk assessor finds dust levels
that are greater than the applicable standard,
but by less than a factor of 10, and detects dete-
riorated paint that contains lead above the
standard). The owner chooses to stabilize the
paint and remove the dust using the procedures
in Chapter 11. In this case, the unit should be

reevaluated after 1 year. If the reevaluation de-
tects no hazards, a final reevaluation should be

performed 2 years later. If the unit successfully
passes every reevaluation, only annual visual
surveys are needed thereafter. If the unit fails
any reevaluation (i.e., lead hazards are found),
then the findings of the reevaluation combined
with the action raken will dictate which sched.
ule should be applied.

For a unit in Schedule 2, only one reevaluation
at the end of3 years is required; ifno hazards

are found, no further reevaluations are needed.
Only annual surveys by the owner should be

done.

Chapter 6: Ongoing Monitoring

B, Principles on Which the
Schedules Are Based

The varying reevaluation intervals prescribed
by the schedules have been determined by con.
sidering the likelihood thar a dwelling conrains
or will contain lead-based paint hazards. Dwell-
ings with a lower probability of developing lead-
based paint hazards (either because no hazards
were found or all hazards were dealt with
through long-term abatement methods) are

subject to fewer reevaluations and a less fre-
quent reevaluation schedule than dwellings
with a higher probability of developing such
hazards. Dwellings in which short-term interim
controls were instituted and/or where high
levels of interior leaded dust have been found
are subject to shorter reevaluation intervals and
a greater number of reevaluations. Once the
specified reevaluations are successfully com.
pleted, only visual monitoring is needed.

The schedules are based on the following
principles:

* Explicit reevaluation intervals are needed
to ensure consistency across dwellings and
to provide clear criteria for risk assessors

in determining when a unit should be
reevaluated.

* Dwellings that pass a risk assessment or
reevaluation require less frequent reevalua.
tions than dwellings that fail.

1 The presence ofleaded dust in excess ofap.
plicable standards shortens the reevaluation
interval since it indicates an immediately
available source ofexposure for occupants,
especially children.

i The expected duration ofhazard control
actions affects the reevaluation interval; less

frequent reevaluation is needed when more
permanent abatement methods are imple-
mented over interim controls that have a

shorter lifespan. For example, a longer re.
evaluation interval is specified when win.
dows with lead-based paint are replaced in
order to provide an incentive for permanent
abatement, since windows are thought to
be significant sources of leaded dust.

*
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* Ifall lead hazards are controlled through
encapsulation or enclosure (and leaded dust
levels prior to hazard control were below the
standard), then only annual visual surveys

are recommended because failure of these

methods is usually obvious.

* Repeated reevaluation failures will result
in the assignment of the shortest possible

reevaluation interval and may be an indica-
tion that the selected hazard control mea-
sures are inadequate for the unit in question.

i Full removal of all lead-based paint requires
no reevaluation or monitoring, since new
hazards are very unlikely.

lll. Reevaluation Protocol
This section discusses how reevaluations should
be conducted. Reevaluations determine if the
following conditions have reappeared:

i Leaded dust above applicable standards.

* Deteriorated paint films with known or
suspected lead-based paint.

* Deteriorated or failed interim controls, or
encapsulant or enclosure treatments.

* New bare soil with lead levels above
applicable standards.

These conditions can be detected through a

visual examination, as well as through the use

of limited dust and soil sampling.

A. Visual Examination
The certified risk assessor conducting the re-
evaluation should begin by reviewing any past
risk assessment, paint inspection, clearance,
and reevaluation reports. If other information
describing the lead hazard control actions in
use is available, this information should also be

reviewed. A careful visual examination of all
control measures and any known or suspected

lead-based paint should then be conducted to
determine if the paint is still intact and the
controls are well maintained. If any lead hazard

control measure is failing (e.g., an encapsulant
is peeling away from the wall, a painted surface

is no longer stabilized, or an enclosure has been
breached), the risk assessor conducting the re-
evaluation should identify acceptable options
for controlling the hazard.

If a paint inspection was conducted previously,

the risk assessor should use this information to
discover whether any of the surfaces known to
contain lead-based paint are now in a deterio-
rated condition. If no inspection has occurred,
then the assessor should assume that all painted
surfaces contain lead-based paint and should
consider any deteriorated paint to be a newly
identified lead hazard. Altematively, the dete-
riorated paint can be measured by x-ray fluores-
cence (XRF) or paint-chip laboratory analysis
as described in Chapters 5 and 7.

B. Dust Sampling
When all lead hazard controls appear to be

in place from a visual examination, the risk
assessor can begin dust sampling. If lead hazard

controls are not in place, they should be re-
paired before any dust sampling occurs. Dust
measurements are intended not only to deter-
mine the effectiveness of the control measures

in use, but also to determine if leaded dust has

reaccumulated from other sources.

For reevaluations, composite dust sampling is

encouraged as a cost-effective measure. At least

two composite samples should be taken, one
from floors and the other from either interior
window sills or window troughs. The rules on
composite dust sampling can be found in
Chapter 5.

Samples should be collected from the locations
identified in Chapter 5, or from any other area

that, in the professional ludgment of the risk
assesso! may contain elevated leaded dust
levels.

C. Soil Sampling
Soil sampling is not usually conducted for re-

evaluation, since the visual examination will
discover ifpreviously covered areas are now
bare or if the interim controls implemented to
cover soil are not working. Ifbare spots are

identified, the risk assessor should recommend

.&

6-8



*

that the owner cover the bare spots and con-
duct more frequent (e.g., monthly) visual sur-

veys to ensure that the soil stays covered. If the
visual surveys indicate that soil is not staying
covered, more permanent soil treatments should
be recommended (i.e., paving or removal).

D, Newly ldentified Hazards
Since the risk assessor must document the pres-

ence or absence ofany lead-based paint hazards,

both new hazards and previously controlled haz-

ards should be investigated. Ifdeteriorated paint
is discovered and no previous information exists
about the lead content of the paint (or the in-
formation is inconclusive), the risk assessor

should recommend that the spot either be

tested or stabilized. If the paint contains lead
above the applicable standard, the risk assessor

should provide the owner with a range of
interim control and abatement options.

E. Reevaluation Results

The risk assessor conducting the reevaluation
should produce a report documenting the pres-

ence or absence of lead-based paint hazards.

The report should identify any lead hazards pre-
viously detected and controlled and the efficacy
of these interventions. Any new hazards should
also be described and the risk assessor should
present the owner with suggested control op-
tions and their accompanying reevaluation
schedules. In all cases the report should identifu

Chapter 6: Ongoing Monitoring

when the next reevaluation should occur, if
further monitoring is necessary.

E Sampling in Multifamily
Dwellings
Reevaluations in multifamily dwellings should
target different units than those sampled previ-
ously. The criteria for worst-case sampling
discussed in Chapter 5 should be used for this
purpose.

lV. Compliance
Verification
Some property owners may choose or be re-
quired (e.g., by an insurance company or State
or local government) to obtain documentation
that the housing unit remains in compliance
with established standards. To document such
compliance, every reevaluation should be per-

formed on schedule by a licensed, independent
risk assessor who should provide the owner with
a Statement of Compliance. For those dwellings
subject to periodic reevaluation (see Thble 6.1)
the duration of the Statement could be set ac-

cording to the prescribed SRS interval, depend-
ing on local laws and the specific underwriting
standard. Alternatively, after a record of com-
pliance has been established, regulators or un-
derwriters could simply require reevaluations
at 1O-year intervals.

*
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Schedule Evaluation Results Action Taken Reevaluation
Frequency
and Duration

Visual Survey (by
owner or owner's
representative)

1 Combination risk assessmenVinspection finds
no leaded dust or soil and no lead-based paint.

None. None. None

2 No lead-based paint hazards lound during risk
assessment conducted before hazard control
or at clearance (hazards include dust and soil).

None. 3Years. Annually and whenever
information indicates
a possible problem .

3 The average of leaded dust levels on all floors,
interior window sills, or window troughs sampled
exceeds the applicable standard, but by less than
a factor of 10.

A. lnterim controls and/or haz-
ard abatement (or mixture ol
the two), including, but not
necessarily limited to, dust
removal. This schedule does
not include window replace-
ment.

B. Treatments specified in sec-
tion A plus replacement of all
windows with lead hazards.

C. Abatement of all lead-based
paint using encapsulation or
enclosure.

D. Removal of all lead-based
paint.

1 Year, 2 Years.

.l Year,

None.

None.

Same as Schedule 2,
except for encapsu-
lants. The first visual
survey of encapsu-
lants should be done
one month after clear-
ance; the second
should be done 6
months later and
annually thereafter.

Same as Schedule 3
above.

None

4 The average of leaded dust levels on all floors,
interior window sills, or window troughs sampled
exceeds the applicable standard by a factor of 10
or more.

A. fnterim controls and/or hazard
abatement (or mixture of the
two), including, but not neces-
sarily limited to dust removal.
This schedule does not in-
clude window replacement.

B. Treatments specified in sec-
tion A plus replacement of all
windows with lead hazards.

C. Abatement of all lead-based
paint using encapsulation and
enclosure.

D. Removal of all lead-based
paint.

6 Months, 1 Year,
2 Years.

6 Months,2 Years.

None.

None.

Same as Schedule 3.

Same as Schedule 3.

Same as Schedule 3.

None.
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Table 6.1 Standard Reevaluation Schedules (continued)

See notes to table 6.1 on following page.

Schedule Evaluation Results Action Taken Reevaluation
Frequency
and Duration

Visual Survey (by
owner or owner's
representative)

5 No leaded dust or leaded soil hazards identified, but
lead-based paint or lead-based paint hazards are
found.

A. lnterim controls or mixture
of interim controls and a
batement (not including
window replacement).

B. Mixture of interim controls
and abatement, including
window replacement.

C. Abatement of all lead-based
paint hazards, but not all
lead-based paint.

D. Abatement of all lead-based
paint using encapsulation or
enclosure.

E. Bemoval of all lead-based
paint.

2 Years.

3 Years.

4 Years.

None.

None.

Same as Schedule 3.

Same as Schedule 3.

Same as Schedule 3.

None.

6 Bare leaded soil exceeds standard, but less than
5,000 pg/g.

lnterim controls. None. Three months to check
new ground cover, then
annually to identity
new bare spots.

7 Bare leaded soil greater than or equal to 5,000 pg/g Abatement (paving or removal). None. None for removal, an-
nually to identity new
bare spots or deteri-
oration of paving.
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Notes to Table 6.1 :

When more than one schedule applies to a dwelling, use the one with the most stringent reevaluation
schedule. Do not use the results of a reevaluation for Schedule 2.

2. A lead-based paint hazard includes, but is not limited to, deteriorated lead-based paint and leaded dust
and soil above applicable standards. See the Glossary for a more complete definition.

The frequency of reevaluations and the interval between reevaluations depends on the findings at each
reevaluation and the action taken. For example, a dwelling unit or common area falling under Schedule
3.A would be reevaluated 1 year after clearance. lf no lead-based paint hazards are detected at that
time, the unit or area would be reevaluated again 2 years after the first reevaluation. lf no hazards are
found in the second reevaluation, no further reevaluation is necessary, but annualvisual monitoring
should continue,

lf, on the other hand, the unit or common area fails a reevaluation, a new reevaluation schedule should
be determined based on the results of the reevaluation and the action taken. For instance, if the re-
evaluation finds deteriorated lead-based paint but no lead-contaminated dust, and the action taken is
paint stabilization, Schedule 5.A would apply, which indicates that the next reevaluation should be in 2
years. lf, however, the owner of this same property decides to abate all lead-based paint hazards in-
stead of doing only paint stabilization, the property would move to Schedule 5.C, which calls for
reevaluation 4 years from the date of clearance after the hazard abatement.

Following another scenario, suppose a reevaluation of this same dwelling unit or common area finds
that the average dust lead levels on sampled window troughs exceeds the applicable standard by a
factor of 10 or more, but no other lead-based paint hazards. The owner conducts dust removal. ln
this case the next reevaluation would be 6 months after clearance followed by another a year later, fol-
lowed by yet another 2 years later, as indicated by Schedule 4.A.

The initial evaluation results determine which reevaluation schedule should be applied. An initial evalu-
ation can be a risk assessment, a risk assessmenV inspection combination, or, if the owner has opted
to bypass the initial evaluation and proceed directly to controlling suspected hazards, a combination
risk assessmenVclearance examination. This type of clearance must be conducted by a certified risk
assessor, who should determine if all hazards were in fact controlled. The results of the initial clear-
ance dust tests, soil sampling and visual examination should be used to determine the appropriate
schedule. lf repeated cleaning was necessary to achieve clearance, use the results of the dust tests
before repeated cleaning was performed for schedule determination.

lf a unit fails two consecutive reevaluations, the reevaluation interval should be reduced by half and the
number of reevaluations should be doubled. lf deteriorated lead-based paint hazards continue to occur,
then the offending components/surfaces should be abated. lf dwellings with dust hazards but no paint-
related hazards repeatedly fail reevaluations, the exterior source should be identified (if identification
efforts fail, regular dust removal efforts are needed).

.&
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Disclaimer
This chapter was prepared in cooperation with the U.S. Environmental Protection Agency (EPA). The policies set out
in this document are not final EPA action and do not constitute rulemaking, but are intended solely as guidance. They
are not intended, nor can they be relied upon, to create any rights enforceable by any party in litigation with the
United States. EPA officials may decide to follow the guidance provided here, or to act at variance with the guidance,

based on analysis of specific site circumstances. The Agency also reserves the right to change this guidance at any time
without public notice.
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Step-by-Step Summary

Lead-Bflsffid FaInt Inspestffmmm
##mw Yb Do It

1. Determine if lead-based paint inspections should be done (see Chapter 5). A lead-based paint inspection
will answer the following two questionsr (1) Is there lead-based paint in the dwelling unit, common areas,

or building exterior and (2) if lead-based paint is present, where is it located?

2. Hire a qualified lead-based paint inspector (certified inspector technician) and select an accredited
laboratory for paint-chip analysis (if necessary). Some local jurisdictions require a license or certification
to perform a lead-based paint inspection. Certification is usually carried out by State governments. The
laboratory should be one that is recognized by the U.S. Environmental Protection Agency (EPA) through
EPAs National Lead Laboratory Accreditation Program (NLLAP).

3. Determine whether to use the standard of 1.0 mg/cm2 or 0.5 percent by weight or a combination of the
two. Measuring against 1.0 mg/cm2 can be achieved by x-ray fluorescence (XRF) instrument readings fol-
lowed by laboratory confirmation where necessary. However, the 0.5 percent by weight standard can be
achieved only through laboratory analysis. These guidelines recommend using the mg/cm2 standard except
when it is not possible for technical reasons.

4. Refer to the XRF Performance Chcuacteristics Sheet for the specific XRF instruments used. The XRF
Per-formance Chcnacteristlcs Sheer will specify an inconclusive range, calibration check tolerance, and
other instrument-specific information. Contact the National Lead Information Center Clearinghouse
(L-800-424-LEAD) to obtain the appropriate XRF Performance Characteristics Sheet.

5. Observe radiation safety procedures when using XRF instruments. During XRF testing pay particular
attention to walls, ceilings, and floors that are adjacent to neighboring units.

6. When conducting a multifamily inspection, obtain a complete list of all housing units and determine
whlch units can be grouped for inspection purposes based on similarity of construction materials and
common painting histories. In each group of similar units, the inspector should determine the minimum
number to be inspected from the tables in this chapter and randomly select the specific units to be tested.
Select common areas, exterior building sides, and exterior site areas associated with the selected units.

7. For each unit to be inspected, the inspector should inventory all painted components in each room, se-

lected common areas, exterior side, and exterior areas. Painted surfaces include any surface coated with
paint, shellac, varnish, stain, coating, or paint covered by wallpaper. Select the specific components to
be tested.

8. The nominal length of XRF reading times depends on the specific XRF instrument and can be deter-
mined by consulting its XRF Performance Characteristics Sheet. The reading time increases as the XRF
instrument's radioactive source decays.

9. Conduct XRF testing in each unit or house, beginning with at least three calibration check readings.

Additionalcalibration check readings should be made after the inspection has been completed in each
unit or house or every 4 hours, whichever occurs first. Calibration check tolerances are obtained from
the XRF Performance Chnracteristics Sheec.

*&
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10. In single-family housing, XRF testing for lead-based paint requires three readings for each testing combi-
nation. A unique testing combination is characterized by the room equivalent, the component, the substrate,

and the visible color of the paint. The average of the three readings is then used for determining the pres-

ence or absence of lead-based paint. Each reading is taken on a differenf spot, not the same spot as was

previously recommended in the 1990 Interim Guidelines for Public andlndianHousing.

11. For inspections in multifamily housing, only one reading is required per testing combination.

12. Before evaluating results, determine whether or not to correct the XRF readings for substrate interference
by consulting the XRF Performance Chnractenstics Sheer. The correction value is an average of six readings
taken on two randomly selected locations (three readings on each location) in a single-family house or in
two units in a multifamily development for each type of substrate. The reading should be taken on a surface

that has been scraped clean ofpaint.

13. In single-family housing inspections, XRF results are evaluated to determine if the readings are nega-

tive, positive, or inconclusive based on the XRF Performance Characteri.stics Sheet for each specific XRF
instrument. All inconclusive readings must be confirmed in the laboratory.

14. In multifamily dwelling inspections, XRF readings are evaluated using the same rules as those for single-
family housing and then they are aggregated across units by component type. Use the flowchart provided
in this chapter to make final classifications based on the percentages of positive, negative, and inconclusive
readings on component types. Paint-chip samples should be sent to the laboratory for confirmation analysis

when the overall results for a component type are inconclusive.

15. If it is necessary to collect paint-chip samples, the owner should determine who will collect the samples.
The paint-chip samples may be collected by the inspector, a third party, or perhaps the owner. The paint-
chip samples should contain all layers of paint with a minimal amount of substrate included. Paint from
4 square inches should provide a sufficient quantity for laboratory analysis.

16. The owner should evaluate the quality of the inspection using the procedures in this chapter before making
the final payment.

17. The inspection report should include a summary indicating if and where lead-based paint is located in the
unit and the inspection forms that contain the XRF readings, the calibration check test results forms, and
laboratory results, if any. The forms in this chapter or comparable forms can be used for this purpose.

7-4
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l. Sources of lnformation
and Purpose

This chapter explains methods for carrying out
lead-based paint inspections in housing. For
purposes of these Guidelines, the term lead-

based paint means paint or other surface coat-
ings that contain lead equal to or greater than
1.0 mg/cm2 or 0.5 percent by weight (5,000 pg/g

or 5,000 ppr.r by weight). The complete set of
forms provided at the end of this chapter (or
comparable forms) may be used in inspecting
both single-family and, multifamily housing,
and is also appropriate for both public and
private housing.

The following sources of additional informa-
tion should be consulted before undertaking
an inspection:

* Lists of certified inspectors are often avail-
able from State or local agencies. Call the
National Lead Information Center Clear-
inghouse (L-800424-LEAD) to locate
the appropriate local contact.

* The National Lead Information Center
Clearinghouse also provides two docu-
ments: 1) a list of laboratories that are

recognized by the U.S. Environmental
Protection Agency (EPA) National
Lead Laboratory Accreditation Program
(NLLAP), and 2) the XRF Performance

Characteristic.s Sheet for information about
each specific portable x-ray fluorescence
(XRF) instrument. The XRF Performance

Chrnacteristics Sheer has been developed
by HUD and EPA to help both operators
and purchasers of XRF portable lead-based
paint analyzers.

* As of this writing, the National Lead
Abatement Council (30 I -924-5 490)
plans to establish a registry of proficient
XRF operators under a grant from HUD.

i Contact the American Society for Testing
and Materials (ASTM) (215-299-5585)
for two documents: 1) ASTM ES 28-94 for
details on collection of paint-chip samples,

and 2) ASTM ES 37-94 for details on
laboratory preparation of paint-chip
samples.

* State radiation protection agencies can be

contacted for regulations governing portable
XRF instruments.

The paint-chip sampling and measurement
techniques used for paint inspection are similar
to the techniques used for risk assessment ex-
plained in Chapter 5. However, the number of
measurements or samples taken for a complete
paint inspection will, in most cases, be consider-
ably more than the number of samples required
for a risk assessment, because the number of
painted surfaces is far greater than the number
of surfaces with deteriorated paint. Risk assess,

ments focus primarily on deteriorated lead-based

paint and other lead-based paint hazards, while
the paint inspection of a dwelling will provide
answers to the following two questions:

i Is there lead-based paint in the dwelling
units, common areas, or building exterior?

i If lead-based paint is present, where is it
located?

ll. lntroduction
All paint inspections may be carried out using
paint-chip sampling and laboratory analysis, at
the option of the purchaser of inspection ser-

vices. However, this option is not recommended
because it is time-consuming, costly, and re-
quires extensive repairs of painted surfaces. The
recommended primary method for measuring
the lead level in paint is with a portable XRF
instrument manufactured for paint analysis.
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characteristics of the K- or L-shell orbits. Emis-
sion of this energy is called fluorescence. The
amount offluorescence can be used to quantita-
tively measure lead.

The L-shell fluorescence (x-ray energy) has

longer wavelengths (and therefore lower en-
ergy) than those released from K-shell orbits.
As a result, L X rays released from greater

depths of paint are less likely to reach the sur-

face than are K X rays. Therefore, depending
on the number and thickness of the paint lay-
ers, XRF instruments may have more difficulty
quantitatively detecting L X rays than K X rays.

Since lead is often found in primer and older
paint layers, XRF measurements based on L X
rays alone may underestimate the amount of
Iead in paint for the following reason. The fail-
ure to detect X rays originating in the deeper
layers of paint can be a major source of error.
For those instruments that use L X rays, the
XRF Performance Charocterisrics Sheet describes

the magnitude of the error for each instrument.

Instruments using K X rays also have some de-

gree oferror, since they can penetrate deeply
and "see" materials behind the paint, such as

nails, pipes, and substrates. Based on current
evidence, this source of error is much smaller
than the error associated with instruments that
use L X rays.

The advantages of XRF testing are speed (re-
sults are immediately available ), cost-efficienc)
(as compared to laboratory analysis), and non-
destrucaqteness (the painted sudace is not
damaged by XRF testing). However, XRF
measurements may have a relatively large mar-
gin of error compared to laboratory analysis,

and XRF instruments should not be used to test

highly curved or omate surfaces due to safety

concems, poor reliability of the results, and in-
ability to determine surface area exactly. To deal
with these problems, laboratory analysis of
paint.chip samples by a laboratory recognized
by the NLLAP is recommended. Section VI of
this chapter provides additional information
about these laboratories.

Portable XRF instruments expose the painted
surface to X rays or other high-energy radiation
(such as gamma rays), which causes lead to
emit X rays with a characteristic frequency. The
intensity of this radiation is measured by the
instrumentt detector and is then converted into
a number that represents the amount of lead in
the paint per unit area, usually milligrams per

square centimeter (mg/cmz). The result will ap-

pear on the display area of the instrument and is
called an XRF reading. Laboratory analysis of
paint-chip samples is recommended for compo-
nents that cannot be tested using XRF instru-
ments, and is also recommended to confirm
inconclusive XRF results.

The XRF Performance Charorteristics Sfuet pro-
vides information necessary to conduct an in-
spection of lead-based paint using specific XRF
instruments. HUD recommends that only those
XRF instruments listed in an XRF Performance

Characteistics Sheet be used. Detailed informa-
tion regarding XRF readings taken on specific
substrates, calibration check tolerances, and
information describing the performance of each
instrument is provided for specific models of
XRF instruments. The single-family and multi-
family inspection examples found later in this
chapter are based on information provided in
the XRF Perfomwnce Chararterisacs Sheet.

For the most part, these Grzidrlines are consis-
tent with XRF instrument manufacturers' in-
structions. Where there are discrepancies on
substrate correction, inconclusive ranges, or
other issues, HUD recommends that the proce-

dures explained in this chapter be followed.
These procedures are based on independent re-
search funded by EPA and HUD and represent
the best judgments of experts in the field.

These Gui&lines are applicable to all XRF
instruments that detect K X rays, L X rays, or
both. XRF instruments direct high-energy pho-
tons (such as X rays or gamma rays) into paint
that impinge on the lead atom and ultimately
cause electrons from the K- or L-shells to be

ejected. This produces X rays with energy
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Laboratory analysis is more accurate and precise

than XRF readings, and should be used when an
XRF result is inconclusive, and wherever an
XRF reading cannot be taken due to an irregu-
lar or inaccessible surface. Since laboratory
analysis is time consuming, relatively expensive,
and destructive to the paint surface, these

Guidelines strive to keep its use to a minimum.
Laboratory results can be reported either as

mg/cm2, like XRF readings, or as the percentage

of lead by weight of the paint sample. These
two units of measure are not interchangeable.
Unless the weight of the paint sample is known,
it is not possible to convert mg/cmz to percent
by weight. These Gaidelines recommend using
laboratory results reported in mg/cm2 if the sur-

face area can be accurately measured and all
paint within that area can be appropriately
removed. Therefore, the area from which the
paint-chip sample was removed should be

measured as accurately as possible.

Two other methods of inspecting for lead in
paint are available: chemical test kits and mo-
bile laboratories. Currently, there are three ba-

sic chemical test kit technologies currently on
the market. One type is based on the formation
ofblack lead sulfide by the reaction oflead in
paint with sodium sulfide. Another is based on
the formation of a red or pink coloration caused

by the reaction of lead in paint with sodium
rhodizonate. The remaining type is a propri-
etary technology. There are several kits based

on rhodizonate or sulfide and one that is propri-
etary at the time of this writing. The test ki$
differ in their testing protocols and sometimes
in the exact formulation of the reagent. Test
kits are destructive to the paint surface and pro-
vide less accurate classifications than do XRF
readings. Test kits are of limited value for test-
ing for lead in paint. Thus, test kits are not cur.
rently recommended for lead-based paint in-
spections. However, as chemical test kit
technology improves, test kits may be recom-
mended for use at some future date. Information
on test kits or other new technologies for test-
ing for lead in paint can be obtained from the
National Lead Information Center Clearing-
house ( 1-800 -424-LE AD).

Chapter 7: Lead-Based Paint lnspection a

Rapid laboratory analytical techniques used by
mobile laboratories have recently been devel-
oped. These techniques are recommended only
if recognized by NLLAP. A mobile laboratory is

defined by EPA to be a transportable facility,
such as a trailer or van, which can perform ana-
lytical testing under controlled environmental
conditions. See Section VI of this chapter for
further details regarding recognized laboratories,

ll!. XRF Radiation Safety
lssues

Portable XRF instruments used for lead-based

paint inspections contain radioactive isotopes
that emit X rays and gamma radiation. Proper
handling of these instruments is required to
protect the instrument operator and any other
persons in the immediate vicinity during XRF
usage. The XRF instrument should be in the
operator's possession at all times and the opera-
tor should not defeat or override the safety
mechanisms of XRF equipment. All portable
XRF instrument operators should be trained by
the manufacturer of the instrument. The opera-
tors must be listed on valid licenses or permits
from the appropriate Federal, State, and local
regulatory bodies to operate the instrument be-

cause of radioactive materials contained within
XRF instruments. Furthermore, the XRF instru-
ment operator should be certified if the State in
question has a certification program. Documen-
tation of training, licensing, permitting, and
certification should be provided by the operator
to the user of the inspection services prior to
initiation of any inspection activities.

The regulatory body responsible for oversight of
radioactive materials contained in the portable
XRF instruments is generally dependent on the
type of material being handled. Some radioac-
tive materials are federally regulated by the
United States Nuclear Regulatory Commission
(NRC) while others are regulated at the State
level. States are generally categorized as "agree-
ment" and "non-agreement" States. An "agree-
ment" State is one that has an agreement with
NRC to regulate specific types of radioactive
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radiation dose to an individual in any unre-
stricted area must not exceed 2 millirems per
hour. One of rhe most energetic sources cur-
rently used in XRF insrrumenrs is a 40 millicu-
rie Co57 (Cobalt-57) radiation source. Other
radiation sources in current use for XRF testing
oflead-based paint generally produce lower
levels of radiation than this source. Therefore,
calculation ofa safe distance for this radiation
source provides a safe guide for performance
of XRF testing in an occupied dwelling. A 40
millicurie Co57 radiation source produces
gamma radiation at 3.6 millirems per hour at
an unshielded distance of 1 meter.2 Using the
inverse square distance law that governs radia-
tion intensity (radiation intensity falls off at a
rate of the reciprocal of the distance squared), a

distance of approximately 10 feet would limit
exposure tcl about 0.5 millirem per hour. There-
fore, provided that the high-energy radiation
intensity for a given XRF instrument is no
higher than that given in this example, an XRF
operator conducting inspections in a manner
that avoids any direct-line-of-fire testing closer
than 10 feet would be exposed to radiation well
below the regulatory level.r XRF instruments
with lower gamma radiarion intensities can use

a shorter safe distance provided that the poten-
tial exposure to an individual will not exceed 2

millirems per hour. The owner or landlord of
the building being tested should seek to obtain
cooperation of occupants in helping the inspec-
tion contractor achieve this safe XRF testing
distance. Neighboring units should be unoccu-
pied if XRF testing is being done on adioining
walls, ceilings, and flooring.

lV. lnspections in
Single-Family Housing
The seven steps listed below should be followed:

i Inventory all painted building components,
including those that are stained, shellacked,
varnished, coated, or painted and covered
with wallpaper.

materials that are generally used for medical
or industrial applications. Most of the radioac-
tive materials found in XRF instruments are

regulated by "agreement" States. For "non-
agreement" States, NRC retains this regulatory
responsibility directly. However, most State
agencies require, at a minimum, prior notifica-
tion that a specific XRF instrument is to be

used within the State. Specifics as to fees and
other details regarding the use ofa portable
XRF instrument vary from State to State. Con-
tractors supplying inspection services must hold
up-to-date licenses or permits for handling the
XRF instrument and must meet any applicable
laws or notification requirements for the State.

Requirements for radiation dosimetry by the
XRF instrument operator (the wearing of do-
simeter badges to monitor exposures to radia-
tion) are generally dictated by State regulations
and vary from State to State. In some cases, for
some isotopes, no radiation dosimetry is re-
quired. However, because the cost of dosimetry
is low, it should be done, even when not re-

quired, for the following three reasons: (1) An
operator of an XRF instrument has a right to
know the level of radiation he/she is being ex-
posed to during the performance of the job. (2)
Long-term collection of radiation exposure in.
formation can aid both the operator (employee)

and the employer. The employee benefits by
knowing when to avoid a hazardous situation;
the employer benefits by having an exposure
record that can be used in deciding possible

health claims. (3) The public also benefits by
having exposure records available to them.

The safe operating, direct line-of-fire distance
between an XRF instrument and a person dur-
ing inspections is dependent on the radiation
source type, radiation intensity, quantity of
radioactive material, and the density of the
materials in the direct line of fire. As the radia-
tion source quantity and intensity increases,

the required safe distance also increases. Place-
ment of materials in the direct line of fire, such

as a wall, reduces the required safe distance.
According to NRC rules and regulations,r a
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* Select painted surfaces to be tested.

* Perform XRF testing (including the
calibration check readings).

* Collect and analyze paint-chip samples for
components that cannot be tested with XRF
or that had inconclusive XRF results.

* Classify XRF and paint chips results.

* Evaluate the work and results to ensure

the quality of the paint inspection before
payment is made.

* Document all findings in a report.

A. lnventory and Selection
of Painted Surfaces

An inventory of the painted surfaces in interior
rooms, on exterior walls, and on surfaces in
other exterior areas, such as fences, playground
equipment, and garages, should be conducted.
The "Single-Family Housing LBP Testing Data

Sheet" (see forms at the end of this chapter)
or a comparable form may be used for this pur-

pose. An inventory of a house may be com-
pleted prior to any XRF testing or it may be

done on a room-by-room basis during testing.

On Form 7 .1, a room equivalent is an identifiable
part of a residence, such as a room, a house ex-
terior side, or an exterior area. Hallways, stair-
ways, and exterior areas, such as porches, back
yards, and each side ofthe house, are all ex-
amples of room equivalents. Closets or other
adjoining areas to room equivalents should be

designated room equivalents if large (for ex-

ample, a walk-in closet) or if obviously dissimi-
lar (for example, a different color) from the ad-
joining room equivalent. However, most closets

are not room equivalents.

Each room equivalent is made up of components.

Components can be located inside or outside
the dwelling. For example, components in a

bedroom could be the ceiling, floor, walls, a

door and its casing, the window sash, and win-
dow casings. Thble 7.1 displays examples of

common components that should be tested (if
present). This list is not intended to be all in-
clusive. Unlisted components that are coated
with paint, vamish, shellac, stain, or other coat-
ing should also be tested. Some components
may be grouped if painting histories are identi-
cal as described below.

The substrate is the material underneath the
paint. Many substrates exist, but these Guide-
lines recommend classifying substrates into one
of six substrate types: brick, concrete, drywall,
metal, plaster, and wood. These substrate types

are intended to include a bioad range of materi-
als. For example, the concrete substrate type
includes poured concrete, precast concrete, and
concrete block. If the true substrate is not one
of the six types, the substrate type that most

closely matches the true substrate should be se-

lected. For substrates on top of substrates, such

as plaster over concrete, the substrate directly
beneath the painted surface should be used. For
practical purposes, paint is almost always differ-
entiated by color. Since more than one color
may be observed when paint is peeling or the
substrate is damaged, both "white" and "blue
over green" would be acceptable color entries.

A testing combination is characterized by the
room equivalent, component, substrate, and
visible color of the paint. A completed inven-
tory of the painted components in a room
equivalent is a list of the testing combinations
in that room equivalent. On the "Single-Family
Housing LBP Testing Data Sheet," the room
equivalent should be recorded at the top of
the form and all testing combinations found
in that room equivalent should be listed. The
first three columns of each row of the "Single-
Family Housing LBP Testing Data Sheet"
uniquely define each testing combination
found in the room equivalent.

Table 7 .2 provides five examples of different
testing combinations. The first example is a

wooden bedroom door that is painted brown.
This is a testing combination because it is de-

scribed by a room equivalent (bedroom), com-
ponent (door), substrate (wood), and color
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Table 7.1 Examples of lnterior and Exterior Components

Commonly encountered interior painted components that should be tested include:

air conditioners
balustrades
baseboards
bathroom vanities
beams
built-in cabinets
ceilings
chair rails
columns
counter tops
crown molding
doorjambs and trim
doors
electrical lixtures
fireplaces

floors
handrails
jambs
newel posts
other heating units
radiators
railing caps
shelf supports
shelves
stair stringers
stair treads and risers
stools and aprons
walls
window sashes

Exterior painted components that should be tested include:

air conditioners
balustrades
bulkheads
ceilings
chimneys
columns
cornerboards
door trim
doors
fascias
flashing
floors
gutters and downspouts joists

handrails
lattice work
mailboxes
painted roofing
railing caps
rake boards
sashes
siding
soffits
stair risers and treads
stair stringers
window casings
window sashes

Other exterior painted components include:

fences
lampposts
laundry line posts
painted curbing and signs
storage sheds
swingsets and other play equipment

Note: This list is not necessarily complete; other painted components should also be tested if encountered.
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(brown). Testing combinations that are knorun

to have been replaced after 1980 probably do
not contain lead-based paint and need not be

tested. If there is doubt about the age of the
testing combination, the testing combination
should be added to the inventory and tested.

When filling out the inventory portion of the
"Single-Family Housing LBP Testing Data
Sheet" form, similar components that are

painted different colors should be listed sepa-

rately. Thus, each line of the form will uniquely
describe a testing combination. Examples are

two walls of a room equivalent painted different
colors or upper and lower walls separated by a

chair rail painted different colors.

The tesr location is a specific area on a testing
combination where XRF instruments will test
for lead-based paint. For single-family housing,
these Guidelines recommend XRF testing on
three locations per testing combirntion. The selec-

tion of the test locations should be such that
they are representative of the paint over the
entire area of the testing combination. At each
test location, all layers of paint should be in-
cluded and the XRF probe faceplate should be

able to lie flat against the surface of the test lo-
cation. Locations should not be selected where
the paint may be thickest or thinnest; for ex-
ample, in corners or on the wall against a door
casing where the paint may have been applied
by brush and roller; where there are obvious

Table 7.2 Examples of Testing Combinations

depressions in the painted surface, where paint
had obviously been scraped in the past, or
where the paint is thin or wom; and areas over
pipes and electrical outlets (wall stud detectors
may be useful for detecting these problem loca.
tions). If acceptable locations cannot be found
for XRF testing, a single paint-chip sample from
a representative location on the testing combi-
nation that includes all paint layers and is also

unobtrusive should be collected.

The three test locations for XRF testing should
be spread out so that one test location is located
on each third of the testing combination. To
select three test locations, the testing combina-
tion should be divided into three segments of
roughly equat size and then a test location se-

lected on each segment as described above. The
three selected locations should be far enough
apart so that the placement of the XRF probe

faceplate at one test location will not overlap
any other test location.

Some testing combinations may be replicated
(repeated) within a room equivalent. Examples
are four walls or two door casings that are part
of the same testing combination. In the ex-
amples, the walls have four replications while
the door casings have two replications. If testing
combinations are replicated, the selection of
the test locations should he spread out on the
replicates. For example, three of the walls
should be selected to test. Test locations can

Room Equivalent Component Substrate Color

Bedroom Door Wood Brown

Kitchen Wall Plaster Green

Garage Floor Concrete Red over black

West side of house Siding Wood Yellow on blue

Exterior area playground Swingset Metal Orange

Exterior area playground Swingset Metal Green
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Performance Characteristic.s Sheet. If the age

of the source is equal to its half-life, the open-
shutter time should be doubled. For example, if
the recommended nominal time is 15 seconds,

the open-shutter time would be doubled to 30
seconds.

C. XRF Calibration Check
Readings
In addition to the manufacturer's recommended
warmup and quality control procedures, the
XRF instrument operator should take the qual-
ity control readings recommended by these

Guidelines, unless the manufacturer's instruc-
tions already provide for the readings described
below. The quality control readings will be used

to help monitor the performance of the XRF
instrument and will be referred to as the calibra-
tion check readings. Two sets of XRF calibra-
tion check readings are recommended for each
XRF instrument in each house. A set of three
nominal-time XRF calibration check readings
should be taken before the inspection begins
and after the inspection has been completed in
the house, or every 4 hours, whichever occurs

first. At the beginning of the day, the first set

of readings will be referred to as the initial cali-
bration check readings. Subsequent calibration
check readings will be referred to as the second
set, third set, etc. If the inspection does not
require 4 hours, the second set of calibration
check readings would be done at the conclusion
of the inspection in the house.

The XRF calibration check readings recom-
mended by these Guidelines are taken on the
red 1.02 mg/cm2 Standard Reference Material
(SRM) paint film, developed by the National
Institute of Standards and Technologv (NIST).
These films can be obtained by calling (301)

975-6776 and referencing SRM *2579.The
cost as of January 1,1995, was approximately

$300. Calibration check readings should be

taken through the red 1.02 mg/cm2 SRM paint
film when the film itself is at least 12 inches
away from any source of lead. For example, the

be further spread out by selecting one location
near the ceiling, the second centered on a wall,
and the third near the floor.

On the "Single-Farnily Housing LBP tsting
Data Sheet," the test locations should be de-

scribed with sufficient detail to permit another
individual to find the approxirnate position of
the test location. This can be accomplished by

using the following numbering scheme: "wall 1"

faces the front of the house on the address side

and the other walls are numbered in clockwise
fashion. For example, if four walls in a room
comprise a testing combination, the test loca-
tion might be identified as "wall 1 near ceiling,
wall 2 near center, and wall 4 near floor."

B. XRF lnstrument Reading
Time
Each XRF measurement will consist of one
reading made on the painted surface of each
test location. The recommended norninal
open-shutter time (or nominal time) for an
XRF reading depends on rhe specific XRF
instrument. The XRF P erf ormance Char acteris -

rics Sheer should be consulted to determine the
nominal time recommended for a specific XRF
instrument. A fairly typical nominal time is
about 15 seconds frrr a new radioactive source.

The open-shutter time needs to be increased as

the source ages to ensure the delivery of a con-
stant amount of radiation to the painted sur-

face. Several available XRF instruments auto-
matically adjust for the age of the source. For
instruments that do not adjust, the inspector
technician needs to set the open-shutter time
using the following formula:

Open.Shutter Trmg = /(Ase/tt"lt-Lii") x Nominal Time

where Age is the age of the source, Half-Life is

the time it will take for the radioactive material
to decay to one-half its initial level of activity,
and Nominal Time is the recommended nominal
tirne in seconds that is obtained from the XRF
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red NIST SRM film should not be placed on a

tool box or suitcase or on a surface coated with
lead-based paint to take calibration check read-

ings. Instead, the red NIST SRM film should be

attached to a wooden board measuring about 6

inches long by 4 inches wide by 1 inch thick or
attached directly to the XRF probe. Readings
can then be taken while standing further than a

foot from the wall. Alternatively, the red NIST
SRM film can be placed on top of a 12 inch
piece of styrofoam or some other lead-free mate-
rial as recommended by the manufacturer before
taking readings.

Each time calibration check readings are made,

three nominal-time readings should be taken on
the red NIST (1.02 mg/cmz) SRM film and the
results recorded on the "Calibration Check Test

Results" form (Form 7 .Z) or a comparable form.
The average of the three calibration check
readings should be computed and recorded.

Large differences of calibration check reading
averages from 1.02 mg/cm2 may alert the inspec-
tor technician to problems in the instrument's
performance. The calibration check reading
averages should not differ from 1.02 mg/cm2

by more than the calibration check tolerance
specified in the XRF Performarce Characteristics

Sheet for the specific instrument used. This
comparison will be referred to as the calibra-
ticln check test.

If the observed calibration check average minus
1.02 is greater than the calibration check toler-
ance, the instructions provided by the manufac-
turer should be followed in order to bring the
instrument back into control before any more
XRF testing is done. All readings taken by the
suspended instrument since the last successful

calibration check test should be repeated. Ifa
backup XRF instrument is used as a replace-
ment, the backup instrument must successfully
pass the initial calibration check test before
retesting the affected test locations.

Chapter 7: Lead-Based Paint lnspection *

D. Number of Readings on
Each Testing Combination
For inspections of single-family housing, three
XRF readings should be taken on each testing
combination and the average of the three read-
ings computed (multifamily housing procedures
are different and are described later in this
chapter). These averages will be referred to as

XRF results. XRF results may need to be cor-
rected for substrate interference; if necessary
this will be specified in the XRF Performance

Characteristics Sheet. XRF results, if corrected for
substrate interference or not, are used to classify
lead in the paint using the methodology pro-
vided later in this chapter.

Inspections should be conducted according to
the manufacturer's instructions on XRF testing
for lead-based paint in a house (including the
manufacturer-recommended quality control
readings), If the manufacturer calls for the dele-
tion of readings at specific times, only readings
taken at those specific times should be deleted.
Readings should not be deleted based on any
criteria other than what is specified by the
manufacturer's instructions. For example, some

manufacturers instruct operators to discard the
first XRF reading if a substrate change occurs.

If this instruction is applicable, only the /irst
reading should be discarded after a substrate
change. Also, any manufacturer.recommended
time for readings may be used only if equal to or
greater than the nominal-time reading specified
in the XRF Performance Characteristics Sheet.

E. Substrate Correction
Sometimes XRF readings are subject to system-

atic biases (both high and low) caused by inter-
ference from the substrate material underlying
rhe paint. The magnitude and direction (posi-

tive or negative) ofbias depends on the sub.
strate, the specific XRF instrument being used,

and possibly factors such as temperature and
humidity. Some XRF instruments do not need
to have their readings corrected for substrate
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bias. Other instruments may only need to apply
substrate correction procedures on specific sub-

strates or when XRF results are below a certain
value. The XRF Performance Chrnacteristics

Sheet should be consulted to determine the
requirements for each specific instrument. The
XRF Performonce Chrnacteristics Sheet will state
which substrates require correction and which
do not.

If it is necessary to correct XRF readings for
single-family housing, these Guidrlines recom-
mend correcting the average of the three XRF
readings (or XRF results) taken on a testing
combination instead of correcting each reading
individually. For those XRF instruments where
results need to be corrected for substrate bias, a
description of the methodology follows.

XRF results are corrected for substrate bias by
subtracting a correction value determined sepa-

rately in each house for each type of substrate.

The correction value (formerly called "Sub-
strate Equivalent Lead" or "SEL") is an average

of XRF readings taken from test locations that
have been scraped clean of their paint covering.
A criterion for selecting these test locations is

that their initial XRF results are less than 2.5

mg/cm2. If test locations with XRF results equal
to or greater than 2.5 mg/cm2 were selected, the
outcome might "overcorrect" XRF results.

Therefore, only test locations with inirial XRF
results less than 2.5 mg/cm2 should be chosen. If
all initial readings on a substrate type are above
2.5 mgfcmz, the locations with the lowest initial
reading should be chosen. This will help ensure

that XRF readings taken from nonrepresenta-
tive portions of substrates and other underlying
materials, such as hidden nails and pipes, are

not used to compute the substrate correction,
It is important to note that some XRF results

may not need to be corrected for substrate bias

depending on the specific instruments used

and the specifications in the XRF Performance

Characteristics Sheet. The correction values
should be computed as follows:

* After all XRF testing in a house has been
completed but before the final calibration
check test has been conducted, compute

the XRF results (that is, the average of
the three XRF readings for each testing
combination).

* For each substrate type tested, create a list
of all testing combinations with XRF results
(reading averages) less than 2.5 mglcm,z if
substrate correction is needed at all.

* Randomly select two testing combinations
from each list.

* On each selected testing combination,
choose one location from which to remove
the paint. The chosen location should be

unobtrusive and coated with paint that is

representative of the paint on the testing
combination. Note that any testing combi-
nation location from which a paint-chip
sample has been removed for laboratory
analysis may also be used to take substrate
correction readings, but only if the samples

XRF result was less than 2.5 mg/cm2 and
provided the XRF probe faceplate can
properly cover the area.

i Carefully remove the paint from each
selected location using the methodology
described later in this chapter for collecting
paint-chip samples (ASTM ES 28-94). The
size of the area from which paint is to be

taken depends on the size of the analytical
area on the XRF probe faceplate. The bare

area on the substrate should be at least as

large as the analytical area on the XRF
probe faceplate. Areas from which paint has

been removed for substrate correction read-
ings may also be used for laboratory analysis
if the paint has been removed according to
the protocol for paint-chip sampling.

I Using the same XRF instrument, take three
readings on the first bare substrate area.

Record the substrate and XRF readings on
the "Substrate Correction Values" form
(Form 7.3) or a comparable form. Repeat
this procedure for the second bare substrate
area and record the three readings on the
same form. A variant to this step is to first
cover the bare area with an NIST SRM film
prior to taking the readings. The need for
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this variation will be specified in the XRF
P erformance Char acteristic.s Sfu et for affected
XRF instruments and instructions will be
provided explaining how to compute the
correction value when this variation is

used.

) Compute the correction value for each nec-
essary substrate type in the house by com-
puting the average ofall six readings as

shown below and recording the results on
the "Substrate Correction Values" form.
The formula given below is to be used to
compute the substrate bias correction value
for XRF readings taken on bare substrate
without covering it with an NIST SRM
film. The formula to use when it is necessary

to place an NIST SRM film over the bare
substrate is different and depends on which
NIST SRM film and XRF instrument are

used. The XRF Performance Characteistics
Sheer will specify when this correction is
necessary and will provide the appropriate
formula for computing the correction value.

For each substrate type:

- 
1{ + 2*r + 3'd + 4rh + 5'h + 6'h Reading

6
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substrate at each location. Suppose the results
of the six XRF readings in mg/cm2 at the two
random locations are:

Then the correction value is:

Correction
Value I - 1.37 + 0.91 + l.l4 + l.Z1 + 1.03 + 1.43

6

= t.17

In this same house, suppose that three different
wood testing combinations were inspected for
lead-based paint, resulting in the following
XRF results (reading averages): 1.63 mg/cm2,

3.19 mg/cm2, and 1.14 mg/cm2. Correcting
these three XRF results for substrate bias pro-
duces the results shown below.

First Corrected
Result

= 1.63 - t.r1 =0.46

= 3.19' 1.t7 = 2.02

= 1.14 - 1.17 = -0.03

lCorrection
Value I

* Tiansfer the recorded correction values to
the "Single-Family Housing LBP Gsting
Data Sheet" (Form 7.1) for each corre-
sponding substrate. Correct XRF readings
for substrate interference by subtracting
the correction value from each average

of three XRF readings.

1. Example

Suppose that a house has 50 testing combina-
tions composed of wood and the XRF Perfor-

mance Choracteristics Sheer states that it is nec-
essary to compute a correction value for XRF
readings taken on all wood testing combina-
tions in the house. Randomly select two test
locations from the list of testing combinations
that had uncorrected XRF results (reading

averages) of less than 2.5 mglcmz. Remove the
paint from these two test locations and take
three nominal-time XRF readings on the bare

The thlrd corrected result shown above is an
example of how random error found in XRF
measurements can cause the corrected result to
be less than zero. (Random measurement error
is present whenever any quantitative measure-

ments are taken.) Note that correction values
can be either positive or negative.

As another example, suppose an XRF result
(reading average) is 1.24 mg/cm2 and the cor-
rection value is negative 0.41 mg/cmz. The
corrected measurement would be:

Second Corrected
Result

Third Corrected
Result

l

l

Corrected
Result I

Selected
Location

XRF Reading

First Second

First

Second

1.32

1.21

0.91

1.03

1.14

1.43

= r.24 - (-0.41) = l.Z4 + 0.41 = 1.65
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the upper and lower limits may be equal. In this
case, XRF results would be classified as either
positive or negative.

The inconclusive range is computed for each

specific XRF instrument, such thar 95 percent
of true negative results are classified as negative
and 95 percent of true positive results are classi-

fied as positive. These classification results are

computed for XRF instrument usage over a large

number of housing units and may not necessar-

ily be the classification obtained in a single
house or unit or surface. In general, XRF instru-
ments will best classify paint in those units
where most lead levels are either low (that is,

much less than 1.0 mg/cm7) or high (2.5 mel

cmz or greater). In unusual cases where there
is a preponderance of lead levels close to the
1.0 mg/cm2 HUD standard, classificarion ac-

curacy in the particular house or unit will be

lower than 95 percent.

The XRF classifications are determined from
either the three XRF readings taken on a testing
combination or the same three XRF readings

corrected for substrate bias using the methodol-
ogy given above. The substrate on which read-
ings are taken affects how a specific XRF instru-
ment measures lead in its paint. Readings from
some XRF instruments may require correction
only on specific substrates while other instru-
ments may not need any readings corrected.

For specific XRF instruments, the XRF Perfor-

mance Characteristics Sheet specifies on which
substrates readings need to be corrected for
substrate bias and the magnitude of readings
requiring subsrrare correction.

Provided below are the rules for classifying
XRF results relative to the HUD standard. For

single-family housing, these rules are applied
to XRF results (reading averages) using the in-
conclusive range specified in rhe XRF Perfor-

mance Characteristics Sheer for specific XRF in-
struments. The rules are the same regardless clf

whether or not readings are corrected for sub-

strate bias. For discussion purposes, examples
in which 1.500 mg/cmr is the upper limit and

0.500 mg/cmz is the lower limit are provided.
The values selected for these limits are for illus-
trative purposes only. The inconclusive range

F. Classification of XRF Results
For purposes ofthis chapter, the term lead-

based paint means paint or other surface coat-
ings that contain lead greater than or equal to
1.0 mg/cm2 or 0.5 percent by weight. This will
be referred to as the "HUD standard" for lead in
paint. These G uidelines recommend c lass ify ing

XRF results relative to the 1.0 mg/cm2 HUD
standard whenever possible.

XRF results are classified as positive, negative,
or inconclusive. A poslric,e classification indi-
cates that lead is present on the testing combi-
nation at or above the HUD standard. A nega-

ric,e classification indicates that lead is not
present on the testing combination at or above
the HUD standard. An inconclusirre c lass ifica-
tion indicates that the XRF test result cannclt
determine with reasonable certainty whether
lead is present on the testing combination at

or above the HUD standard. It is important tc'r

note that positive, negative, and inconclusive
results apply not only to the actual testing com-
bination, but alsr'r to any repetitions of the test-
ing combination in the room equivalent that
were not tested. For example, suppose that four
walls comprise a testing combination and that
XRF readings were taken on test locations from
three of the walls. The resulting classification
would be based on the XRF result from the
three tested walls but the classification also

applies to the untested fourth wall.

XRF results are classified as positive if equal to a

predetermined upper limit or greater. Similarly,
XRF results are classified as negative if equal to
a predetermined lower limit or less; otherwise,
the results are classified as inconclusive. In
other words, XRF results that fall within the
inconclusive range (that is, less than the pre-

determined upper limit and greater than the
predetermined krwer limit) are classified as in-
conclusive. Different XRF instruments have

different inconclusive ranges. The XRF Perfor-

mance Charactenstics Sheet provides the limits
that define the inconclusive range for those
XRF instrurnents commercially available for
use. Depending on the specific XRF instrument,
the inconclusive range may or may not be sub-

strate specific. Also, for some XRF instruments,
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for a specific XRF instrument as specified in
the XRF Performmce Characteristics Sheet may

be different.

Positive:

XRF results are equal to the upper limit or
greater. For example, if the upper limit is

1.500 mg/cm,2 then a result of 2.000 mg/cm2

would be classified as positive.

Negative:

XRF results are equal to the lower limit or
less. For example, if the lower limit is 0.500
mg/cm?, then results equal to 0.500 mg/cm2

or 0.200 mg/cm2 would both be classified as

negative. Note that lead may still be present

and hazardous dust may be generated during
modernization, renovation, remodeling, main-
tenance, or other disturbances ofpainted
surfaces.

Inconclusiae Range:

XRF results are less than the upper limit and
greater than the lower limit. For example, if
the inconclusive range has an upper limit equal

to 1.500 mg/cm2 and a lower limit equal to
0.500 mg/cm2, then a result of 1.300 mg/cm2

would be classified as inconclusive.

G. Paint-Chip Collection and
Laboratory Analysis
For inconclusive XRF results and areas that
cannot be tested using an XRF instrument, a

paint-chip sample should be removed using the
protocol outlined in this chapter and sent to a
laboratory recognized by the NLLAP for analy-

sis. The inconclusive range specified for a par-

ticular XRF instrument will affect how many
of its results are classified as inconclusive, and
in tum, how many paint-chip samples require

laboratory analysis. XRF instruments with wider
inconclusive ranges are more likely to have a

greater number of results that are classified as

inconclusive than are XRF instruments with

Chapter 7: Lead-Based Paint lnspection .&

narrower inconclusive ranges. Therefore, the
choice of which XRF instrument to use for an
inspection will have an impact on how many
paint-chip samples require laboratory analysis.

The different inconclusive ranges specified
for each XRF instrument can be obtained by
comparing the XRF Performurce Chmacteristics
Sheets provided for those XRF instruments
commercially available for use.

The paint-chip sample should be taken from a

4-square-inch area that is representative of the
paint on the testing combination and is unob-
trusive. Areas from which paint,chip samples

are collected should be repaired. This area may
be, for example, a2- by 2-inch square or a 1- by

4-inch rectangle. Regardless of its shape, the
dimensions of the surface area must be accu-
rately measured so that laboratory results can be

reported in mg/cmz. Results should only be re-

ported as percent by weight if the dimensions of
the surface area cannot be accurately measured

or if all paint within the sampled area cannot
be appropriately removed. In these cases, lead

should not be reported in mg/cmz.

The 4-square-inch area (which is a larger
area than recommended in the ASTM ES

28-94 document) practically guarantees that
a sufficient amount of paint will be collected
for laboratory analysis. As a result, samples

will sometimes weigh more than is required for
some laboratory analysis methods. In such cases,

homogenization and subsampling in the labora-

tory will be necessary prior to analysis. Refer

to Section VI of this chapter for additional
information.

All paint inspections may be carried out using
paint-chip sampling and laboratory analysis at
the option of the purchaser of the inspection
services. However, this option is not recom-
mended because it is time consuming, costly,
and requires extensive repairs. Laboratory re-
sults of 1.0 mg/cm2 or greater (or 0.5 percent or
greater) are to be considered positive. A11 other
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LBP Testing Data Sheet" (see forms at the
end of this chapter). Observe the inspector
technician during the retest and, if possible,
request that the same XRF instrument be

used as was used to take the original read-
ings. The retesting of the 10 testing combi.
nations should be done using the same pro-
cedures as for inspections of single-family
housing described above. That is, the in-
spector technician should take 3 XRF read-
ings at each of the 10 testing combinations
for a total of 30 repeat XRF readings. Then
the 10 repeat XRF results. should be com-
pared to the 10 XRF results that were previ-
ously made on the same testing combina-
tions; the repeat readings or the original
readings should not be corrected for sub-

strate bias. The average of the 10 repeat
XRF results should not differ from the 10

original XRF results by more than the retest
tolerance limit computed from information
provided in the XRF Performance Chruacter-
istics Sheet. If this retest tolerance limit is

exceeded, the procedure should be repeated
using 10 different testing combinations. If
the retest tolerance limit is exceeded again,
the inspector technician should be required
to retest the entire house.

A related issue pertains to the laboratory work.
The purchaser of inspection services may
choose to contract for any needed laboratory
work independent from the XRF testing ser.
vices. If the laboratory was contracted inde
pendent of the XRF testing firm, the customer
may choose to complete the remaining portion
of the data collection forms instead of the
inspector technician.

l. Documentation in
SingleFamily Housing
Two possible methods of data documentation
are recommended. One method for recording
XRF readings is on handwritten forms, such as

*For inspecting single-family housing, an XRF result is
the average of the three XRF readings taken on a test-
ing combination. For inspecting multifamily housing, an
XRF result is a single XRF reading taken on a testing
combination (as described later in this chapte|.

results are negative. There is no inconclusive
range for laboratory measurements.

H. Evaluation of the lnspection
by the Owner
The person responsible for purchasing the in-
spection services (homeowner, property owrrer,

housing authority, prospective buyer, etc.)
should evaluate the work before payment is
made using one or more of the following op-
tions. It is recommended that the first option
be used whenever possible. The inspection
contract should clearly state that payment
will be made only upon passing the customerk
evaluation.

* Observe the XRF testing and be present
for much of the inspection. Make sure the
inspector technician inventories and tests

all painted, varnished, shellacked, or stained
surfaces and records the XRF readings
correctly.

* Carry out unannounced visits to observe the
inspection process. The number of unan-
nounced visits will depend on the results

of prior visits. When observing ongoing
XRF testing, review the test results for the
room equivalent curently being tested and
for the previously inspected room equiva-
lent. Even if the first visit is fully satisfac.
tory, additional visits should occasionally
be implemented. The inspection contract
should outline the financial penalties if an
inspector technician fails an unannounced
visit.

i Require the inspector technician to provide
results on completed data forms on a daily
basis. Visually review resul$ to ensure that
they are properly recorded for all surfaces

requiring XRF testing. If a substantial num-
ber ofsurfaces have been overlooked or in-
correctly recorded, the inspection process

should be halted and should be considered
deficient.

* Require retesting of 10 testing combina.
tions. Select the 10 testing combinations
for retesting at random from the already
compiled list in the "Single-Family Housing
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the complete set of forms provided for inspect-
ing single-family housing at the end of this
chapter (or comparable forms). Handwritten
data collection can result in transcription er-

rors; therefore, handwritten forms should be

examined for missing data and copying errors.

The other method of data collection is elec-
tronic storage. This method is recommended
only if sufficient data are recorded to allow an-
other person to find rhe test location that corre-
sponds to each XRF reading. Caution should
be exercised when using electronic data collec-
rion due to potential loss of data. These Gui&-
lines recommend examining on a daily basis

"hard-copy" listings of the electronically stored
data for extraneous symbols or missing data,
including missing test location identification.

A summary report should be provided that
answers two questions: (1) Is there lead-based

paint in the house? (2) If lead-based paint is

present, where is it located? The summary
report should also include the house address

where the inspection was performed, the date(s)
of the inspection, the name of the inspecror and
any appropriate license or certification number,
and the starting and ending times for each day

when XRF testing was done. Detailed documen-
tation of the XRF testing should also be pro-
vided in the full report, including the raw data.
The single-family housing forms provided at the
end of this chapter or comparable forms com-
pleted by the inspector technician, would serve

this purpose.

J. Example of Single-Family
Housing lnspection
First, the inspector technician completed
the "Single-Family Housing LBP Testing
Data Sheet," recording "kitchen" as the room
equivalent and listing "wood" as the first sub-

strate. The completed inventory of testing
combinations in the kitchen indicated the
presence of wood, plaster, and metal substrates.

Drywall, brick, and concrete substrates were

not present in the kitchen. Descriptions of all
testing combinations in the kitchen were re-

Chapter 7: Lead-Based Paint lnspection .&

corded in the column titled "Test Location."
Figure 7.1 shows the completed inventory for
all testing combinations in the kitchen.

Prior to any XRF testing, the inspector techni-
cian performed the manufacturer's recom-
mended warmup and quality control procedures.

After successfully completing the manufac-
turer's quality control procedure, the inspector
technician took a set of three calibration check
readings on the red NIST SRM fitm placed over
12 inches of styrofoam. Results of the first cali.
bration check readings were recorded on the
"Calibration Check Test Results" form (Figure

7 .Z). The inspector technician then averaged

the three readings and computed the difference
between this average and 1.02 mg/cmz. Since
the difference (0.054 mg/cm2) did not exceed

the 1.0 mg/cmz calibration check tolerance ob-
tained from the XRF Performance Charaueristics
Sheet (Figure 7.3), there was no indication that
the instrument was out of control; thus, XRF
testing could begin.

The inspector technician recorded the results
from the XRF testing in the kitchen on the
"Single-Family Housing LBP Gsting Data
Sheet." The inspector technician was only
able to complete this form through the "XRF
Reading" column (Figure 7.4). The remainder
of the form was completed only after all rest

locations in the house were inspected and
correction values for substrate bias were com-
puted. The inspector technician then moved
on to inspect the next room equivalent.

The next room equivalents inspected were two
bedrooms and a bathroom. Three substrates

were found in these room equivalents: wood,
drywall, and plaster. XRF testing for lead-based
paint was done using the same methodology as

in the kitchen.

When 4 hours had elapsed since the initial
calibration check readings were taken, the in.
spector technician took another set of three
calibration check readings and recorded the re-
sults on the "Calibration Check Test Resul$"
form (Figure 7.5). (Many inspections will prob-
ably not require 4 hours; therefore, the second
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Figure 7.1 SingleFamily Housing LBP Testing Example: "Single.Family Housing LBP Testing Data Sheet" testing
combination inventory of the kitchen.
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Figure 7.2 Single-Family LBP Testing Example: "Calibration Check Test Results" form completed for
the initial calibration check readings.
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Figure 7.5 Single-Family LBP Testing Example: "Calibration Check Test Results" form comPleted
through the second set of calibration check readings.

.&
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calibration check test would be done at the
conclusion of the inspection.) After com-
puting the difference between the second cali-
bration check average and 1.02 mg/cm2, the
inspector technician found that the difference
(1.235 melcmz) exceeded the 1.0 mg/cm2 cali-
bration check tolerance. The inspector techni-
cian then clearly marked "XRF out of control"
on the data sheets for those room equivalents
that had been inspected since the last success-

ful calibration check test and consulted the
manufacturer's recommendations to bring the
instrument back into control. The instrument
could not be brought back into control so the
inspector technician began using a backup
instrument. First, the inspector technician
performed the manufacturer's recommended
warmup and quality control procedures using
the backup XRF instrument. Second, the in-
spector technician took three calibration check
readings with the backup instrument and re-
corded the results on a new "Calibration Check
Test Results" form. The results of the calibra-
tion check test demonstrated that the backup
instrument was in control. The inspector
technician proceeded to reinspect the room
equivalents that were checked with the first
instrument. All other room equivalents were
inspected using the backup instrument.

Next, the inspector technician prepared to
take readings for use in the substrate correction
computations, since substrate correction was

required for all results below 4.0 mg/cm2 as

specified in the XRF Performmrce Characteristics

Sheer for the XRF instrument in use. The in-
spector technician randomly selected two test-
ing combinations of each substrate where initial
readings were less than 2.5 mg/cm2, removed
the paint from an area on each selected testing
combination, took three readings on the bare
substrate as specified in the XRF Performance

Characteristic.s Sheet, and recorded the readings
on the "Substrate Correction Values" form (Fig-

ure 7.6). The inspector technician computed
the correction values for each substrate by aver-
aging the six readings from the two test loca-
tions and recorded the information in the "Cor-
rection Values" row. The correction values were

Chapter 7: Lead-Based Paint lnspection a,

then transferred to the "Single-Family Housing
LBP Testing Data Sheet" for each correspond-
ing substrate.

After the inspector technician had finished
taking the readings to be used for computing
the substrate correction values, another set of
three calibration check readings were taken.
The inspector technician recorded the results
on the "Calibration Check Test Results" form
for readings taken by the backup XRF instru-
ment (Figure 7.7). Since the second (and final)
calibration check average did not exceed the
1.0 mg/cmz calibration check tolerance,
XRF testing in the house was completed.

Corrected reading averages were calculated
by subtracting the correction value from each
XRF result less than 4.0 mg/cm2. Based on these

corrected averages, there were 3 positive results,

10 inconclusive results, and 3 negative results.

The 10 inconclusive results required paint-chip
sampling with laboratory confirmation, which
resulted in 5 positive and 5 negative results
(Figures 7.8 and 7.9). The final summary report
also included the address of the house that was

inspected, the date(s) of inspection, and the
starting and ending times for each day of the
inspection (Figure 7. 10).

V. lnspections in
Multifamily Housing
This section presents the paint inspection pro-
tocol for multifamily housing, with emphasis
on the differences between single-family and
multifamily housing paint inspections. For pur-
poses of this chapter only, multifamily housing
is defined as any group of 2l or more units that
are similar in construction from unit to unit.
Developments with 20 or fewer units should
be treated as single-family housing (that is, all
units should be tested and the classification
rules for single-family housing apply).

Use of the multifamily protocol is less time-
consuming and more cost effective than the
inspection of all units in a multifamily housing
development using the single-family method.
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Colibrotion Check Test Results

Addres/Untl No. pt lo/.r-tb"

.6.

nogcJr-orJL

Devlce X?21 rV /a XPF/

Dote latts tgs IRF Senol No. EB-zx

lnsp€ctor J-.Ld
lnsp€ctor Slgnorure

Figure 7.7 Single-Family LBP Testing Example: "Calibration Check Test Results" form for the back-up
XRF completed through the second set of calibration check readings.

Collbrotton Cfreck Toleronce Usod

Flrst@&rotbn Checi(
t-o&'

Second Colbotbn Clrec*

Ihhd Collbrotlon Check 0f rqdreA

IHrd A\rerocp DNfi€renco Setyr€gl IhE
Avsogp 6rd l.(Z mg/crntFtrst Reodhg S€concl R€octng IhE Rsocrng

Fourth Collbrotlon Check 0l reqtteA
R

Fourh Averogo DftsDrr Batw.cn Fouiti
Av6o€l.ald l.(nmg/cnfFlrst Rsoclhg s€conct R€odng Ihfd Reodng

' f tr€ dffererce of lhe Col3rotlon Chec* Averoge fiom lhe red NISISRM l.()2 mg/cnPltm volue b
greoter thon tfre specltlecl Colbrotbn Chec* Tobronc€ for ll\b darc-e, consrll lhe morx,,octurer's

Ecornrnenclollons to btfig the f$rument bock hto cordrol. Ret€st oll testtrg comunoilors n6led Jnca
t?l€ lost succsfiJl cqlbrollon cfreck l6t.

FIlt Avero€le DlttiarcrEc Bafueer Fln l
Awro0Dald l.(2mg/ctr*Flrsl R€odlng Socond R6oding Ihld Reoclno

L5A /.lq 0.fl t-&?t 0.yl

.R6d SRM
SeconctA\€rogp Dflf,rrE Bailreanscqrd

AvsoCD ad l.(I2 ,?E/crtPRrn Roodhg s€concl Reoclno Ihld Roodne

1.,H2 t.tt2 t.o t.rrl 0.t?l
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Figure 7.8 SingteFamily Housing LBP Testing Example: "Single-Family Housing LBP Testing Data Sheet" tully comPleted
for the kitchen. *s
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ACME Pb Testing. Inc

217,.1 AriYsltELE $nEE . SUITE'.I{

NESTOlrrli. MD 2[a0

r3c1 SSS.3\::
;Ar t3Cr' 5S5,3. r:

March 21, 1995

LEAD INSPECTION FINAL SUMMARY REPORT

120 testing combinations were tested whhin the above identified house. Lead in
quanthies greater than the HUD standard was found in paint on 7 of the 120 testing
combinations.

,&

Room
Eouivalent

Khchen

Substrate

Wood
Wood
Wood
Maal
Wood
Wood
Plaster

Comoonent

Baseboard
Door
Window casing
Air duct
Shelf
Door casing
Walls

Color
White
Brown
Yellow
White
Red
Brown
White

Bedroom

XRF Manufacturer: XYZ Company, lnc.

Joseph Smith

lnspection Date

Operator:

XRF Device: XRF I

XRF Serial No.: BB-2295

License Number: XY123

March 15, 1995
8:15 a.m. to 2:40 p.m

lnspection Site: 1994 Mapleton Ave.
NeYrnown, Maryland

7-30

Figure 7. t O Single-Family LBP Testing Example: Lead lnspection Final Summary Report.
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For multifamily housing, only a random sample

of units needs to be inspected to determine if
lead-based paint is present. The results of the
sample are grouped, thus allowing the applica-
tion of the decision rules described below.
A sufficient amount of data is collected for
decisions to be made regarding the number
of surfaces containing lead-based paint.

A. Selection of Housing Units
The first step in selecting units for inspection is

to identify (based on written documentation or
visual evidence) buildings in the development
with a common construction and painting his-
tory. Such buildings can be grouped together
for sampling purposes. Conclusions made from
sampled units will better reflect the lead-based

paint present in the unsampled units if multi-
family buildings or units can be divided into
groups with a common construction and paint-
ing history. For example, if two buildings in
the development were built at the same time
by the same builder and appear to be of similar
construction, all of the units in the mo build-
ings can be grouped for sampling purposes.

Units can have different sizes, floor plans, and
number of bedrooms and still meet the criterion
of commonality.

The number of units to be tested (the "sample
size") is based on the total number of units in
the building or buildings as specified in Table

7.3. !7hen oll tested units are found to be clear
of lead above the 1.0 mg/cm2 standard, these

sample sizes provide 95-percent confidence
that fewer than 5 percent of all the units in
the building(s) (or 50 units, whichever is

less) contain lead-based paint at or above the
1.0 mg/cm2 standard, assuming no sampling
error within units. Appendix 12 presents the
statistical rationale and calculations used to
develop sample sizes in multifamily housing.

The specific units to be tested should be chosen
random\ from a list of all units in each building
or buildings. The "Selection of Units" form
(Form 7.4) or a comparable form may be used

to aid in the selection process. A completelist
of all units in each group should be used.

Chapter 7: Lead-Based Paint lnspection a

Obviously, missing units cannot be selected
for inspection, thereby biasing the sampling
scheme. The list of units should be verified by
consulting building plans or by a physical in-
spection of the development. The units on the
list from which random selections will be made

should be sequentially numbered.

The specific units to be tested should be se-

lected randomly using the formula below and a

table of random numbers or the random number
function on a handheld calculator. Tables of
random numbers are often included in statistics
books. However, since handheld calculators
with a random number function key can be ob-
tained for less than $20 and are easier to use

than tables, inspector technicians are advised
to use them to obtain the random numbers.

The random numbers can be used to select the
specific numbered units. A unit number is se-

lected by rounding up the product of the ran-
dom number times the total number of units
in the development. That is,

Unit number = Round up (Random number
x Total number),

where:

* Unit number = the identification number
for a unit in a list;

i Random number = a random number
between 0 and 1, inclusive; and

* Total number = the total number of units
in a list of units.

It is possible that the same unit will be selected
twice by this procedure. Since each unit should
be tested only once, the duplicate selection is
discarded. This procedure continues until an
adequate number of units has been selected.

The "Selection of LJnits" form (Form 7.4) is
completed by fllhng in as many random num,
bers as needed in the appropriate column. The
numbers for the third column are obtained by
multiplying the total development size by each
random number. The numbers for the fourth
column are obtained by rounding up from the
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previous calculation. If the value for the fcrurth
column has already been selected, that selection
should not be numbered. "DUP" should be en-
tered to indicare that the selection was a dupli-
cate. This process should continue until the re-
quired number of distinct sample numbers have

been selected. Common areas and exterior
room equivalents should be identified at this
time, but they are not considered to be separate

units.

B. lnventory and Selection
of Painted Surfaces

The "Multifamily Housing LBP Testing Data

Sheet" form (Form 7 .5) or comparable form
should be used to carry ou[ the inventory of
painted surfaces in each unit that was selected
for inspection. An inventory may be completed
prior to any XRF testing or it may be done on a
room-by-room basis, that is, for each room
equivalent during testing. Like single-family
housing, the inventory lists are comprised of
testing ccrmbinations. A testing combination is

characterized by the combination of a room
equivalent, substrate, component, and color. In
multifamily housing, the inventory of testing
combinations will be very similar for units that
have the same number of bedrooms. However,
the inspector technician should be sure to list
the testing cclmbinations that are unique to
each tested unit. For example, some units may
contain built-in cabinets while others may not.
Therefore, the selection of test locations should
be carried out independently in each inspected
unit. In multifamily housing, each common
area (e.g., building lobby, laundry room) is

considered to be a room equivalent (not a

dwelling unit) for inventory purposes. All room
equivalents, whether they are interior rooms,
common areas, or exterior surfaces or areas,

need to be included in the inventory of the
housing. Inspector technicians may find master
plans for the housing development to be useful
in performing the inventory.

C. Number of Readings on
Each Testing Combination
XRF readings are collected in the same manner
for multifamily housing as for single-family

housing with one exception: A single XRF read-
ing is taken on a testing combination instead
of three XRF readings. A single reading is ac-

ceptable due to the lower variabiliry found in
multifamily housing and the larger sample sizes.

The selection of a single test location should be

varied so that the universe of samples for each
type of component in the multifamily develop-
ment reflects the inspection of lead-based paint
at a variety of locations. For example, if there
are 60 exterior doors to be tested, 20 of them
should be tested on the lower third of the door,
20 in the middle third, and the other 20 on the
top third. Each door will require only one XRF
reading.

D. XRF Calibration Check
Readings
XRF calibration check readings should be col-
lected in each unit in the same manner as de-

scribed for single-family housing (see Section
IV of this chapter).

E. Substrate Correction in
Multifamily Housing
The method for correcting XRF readings for
substrate bias should be performed as described
for single-family housing with one exception:
One representative location of a given substrate
should be selected from each of two randomly
chosen units for each substrate type.

F. Classification of XRF Results
in Multifamily Housing
The inspector technician should record each
XRF reading for each testing combination on
the "Multifamily Housing LBP Testing Data

Sheet," (Form 7.5) or a comparable form and
indicate whether that testing combination was

classified as positive, negative, or inconclusive
as described for single-family housing.

When the inspection is completed in all of
the selected units and the classification rules

have been apphed to all of the XRF results, the
"Multifamily Housing: Component Type Re-
port" form (Form 7.6) or a comparable form
should be completed. This form aggregates
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Table 7.3 Number of Units To Be Tested in Multifamily Developments

For buildings or groups of similar buildings with 1,040 units or more, 5.8 percent of the number of units should be tested,
rounded to the nearest unit. EXAMPLE: lf there are 2,170 units, 5.8 percent multiplied by the number of units equals 't 25.86,
so 126 units should be tested.

NOTE: EPA and HUD are currently conducting research to determine if the number of dwelling units to be sampled in
multifamily developments can be reduced. lt is expected that revisions to this table, if any, will be published in the fall of
1995.

Number of Units in Building or Group of Similar Buildings Number of Units To Be Tested

<20
20-26
27
28
29-30
31

32
33-34
35
36
37
38-39
40-50
51

52-53
54
55-56
57-58
59
60-73
74-75
76-77
78-79
B0-95
96-97
9B-99
100-117
118-119
1 20-1 38
1 39-1 57
158-177
178-197
1 98-21 8
219-258
259-299
300-379
380-499
500-776
777-1,004
1,005-1,022
1,023-1,039

All
20
2'.1

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41

42
43
44
45
46
47
48
49
50
5'l
52
53
54
55
56
57
58
59
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converse does not apply. AII of the required XRF
testing must be completed to conclude that all
components included in a given comlonent
type are negative for lead.

On the "Multifamily Housing: Component
Type Report" form, the substrate, component,
and color (if necessary) fcrr each component

rype should be recorded under "Description"
(for example, wooden doors) as well as the total
number of testing combinations included in the
component type. Further, for each component

rype, the aggregated positive, negative, and
inconclusive classifications should be recorded
as described below. Record the number and per-

centage of testing combinations classified as:

* Positive relative to the HUD standard.

* Inconclusive and having XRF readings less

than 1.0 mg/cm2.

) Inconcluswe wtd having XRF readings equal

to or greater than 1.0 mg/cm2.

1 Negative.

The percentages are computed by dividing the
number in each classification group by the total
number of testing combinations in the compo-
nent t1?e. For example, if there are 245 wooden
doors in a multifamily housing development
and 69 of them were classified as inconclusive
with XRF readings less than 1.0 mg/cm2, then
28 percent [(69 - 245) x 100 : 28.2o/ol should
be recorded on the form in the "<1.0 mg/cm2

Percent" columns under the "INCONCLU-
SIVE" heading.

The "Multifamily Decision Flowchart" (Figure

7.11) should be used to interpret the aggregated

XRF testing results in the "Multifamily Hous-
ing: Component Type Report" form. The XRF
Pedormance Characteristics Sheet will specify
which XRF insrruments apply to the flowchart.
The flowchart is applied separately to each
component type (doors, window casings, etc.)
and indicates one of the following results:

Positive: Lead is present at or above the
HUD standard of 1.0 mg/cmr on
one or more of the components.

component t)pes in the multifamily housing de-
velopment. A component rype is a group of like
components constructed of the same substrate,

For example, grouping all walls would create an
appropriate component type if all walls are plas-

ter. However, grouping all doors would not be

appropriate if some doors are metal and some

doors are wood. At least 40 components of a
given type must be tested to obtain the desired

Ievel of confidence in the results throughout
the multifamily housing development. (Refer to
Appendix 12 for the statistical rationale for this
minimum number of component types to test.)
If less than 40 components of a given type were

tested using XRF instruments, additional com-
ponents will need to be tested. If less than 40
components of a given type exist in the build-
ings to be tested, further XRF testing is not nec-
essary. In this case, three readings should be

taken on each testing combination, as is the
case in single-family housing.

To increase the number of tested components
of a given type (and to decrease the number of
entries in the "Multifamily Housing: Compo-
nent Type Report" form), testing combinations
with different colors on the same component
and substrate may be combined into a single
component type. For example, if "wooden
doors" is the component type, all wooden doors
tested for lead-based paint could belong to the
same component type regardless of color. In
some instances it may be preferable to differen-
tiate component types by color. For example, it
may be desirable to group red wooden doors as

one component type and white wooden doors

as another component type.

In some cases additional sampling of the spe-

cific component may not be necessary. If no
lead at or above the standard is found on the
component, additional samples should be taken
in other units to increase the sample size to 40.
But if the sampled components contain high
amounts of lead, it may be concluded without
further sampling that lead-based paint is present
greater than or equal to 1.0 mg/cm2 on all com-
ponents. For example, if 20 out of 60 doors are

tested, and all have lead levels of 1.0 mg/cmz or
greater, it may be concluded that all doors in
the buildings are positive for lead. However, the
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Multifomily Decision Flowchort
Purpose: to determine the presence of leod on o component type.

.&

Yas

No

Yes

Pos is the positive classification of a testing combination relative to the HUD standard

as specified in the XRF Peiormance Chariacfensfics Sheef for each XRF instrument.

greater than or
equalto

ls
Pos %

15?

readings less
than 1.0

Are all

Confirm all readings
greater than or equal

to 1.0 mg/cm2 by
laboratory analysis

No lead is present
at 1.0 mg/cm2

or above

Lead is present at
1.0 mg/cmz or greater

on at least one or
more components

Any
Confirmed

Pos?

Figure 7.1I Multifamily Decision Flowchart.
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Negative: Lead is not present on any of
the components at or above the
HUD standard of 1.0 mg/cm2.

Note that lead may still be present

and hazardous leaded dust may be

generated during modemization,
renovation, remodeling, mainte-
nance, or other disturbances of
painted surfaces.

These results are obtained by following the
flowchart. The decision that lead is present

at or above 1.0 mg/cm2 is reached if 15 percent
or more of the components are positive. (Refer

to Appendix 12 for the statistical rationale for
this percentage.) The decision that no lead is

present is reached if 1 ) 100 percent of the tested

component types are negative, or 2) 100 per-

cent of the tested component types are classi-

fied as either negative or inconclusive and all
of the inconclusive classifications have XRF
readings less than 1.0 mg/cm2. For all other
cases, confirmatory laboratory testing is re-
quired. For each component with an inconclu-
sive XRF reading of 1.0 mg/cm2 or greater, a

paint-chip sample should be removed (follow-
ing the protocol outlined in this chapter) and

sent to a laboratory recognized by NLLAP for
analysis. If any laboratory results are 1.0 mg/cm2
(or 0.5 percent) or greater, a positive result is
indicated. Once all laboratory results have been

returned, the "Multifamily Housing: Compo-
nent Type Report" form should be updated to
include the laboratory results and classifications
(either positive or negative).

The percentages used in the "Multifamily Deci-
sion Flowchart" are based on data collected by

EPA in a large fleld study of XRF instruments.r
The percentages were chosen so that, for each

component type, there is a 98-percent chance
ofcorrectly concluding that lead-based paint is

either absent on all components or present on
at least one component of a given type. Thus,
there is a very high probability that a tested

component type will be correctly classified.
Combined with the 95-percent probability that
at least one leaded component will be selected
for inspection by the sampling scheme when 5

percent or more of the components contain
lead-based paint at or above 1.0 mg/cm2, the

inspection procedure provides an overall confi-
dence level ofbetween 93 and 95 percent,
given the distribution of lead-based paint in
U.S. housing.

The XRF testing and decision flowchart, in-
cluding laboratory confirmation, do not indi-
cate which specific components have tested
positive for lead. The positive result merely

shows that one or more components contain
lead at or above 1.0 mg/cm2. However, in some

cases, it may be more cost effective to test all
components of the given type (using single-
family housing inspection procedures) to deter-
mine which are above the 1.0 mg/cm2 standard,

depending on the costs of lead hazard control
treatment for the type of component.

1. Unsampled Housing Units
The approach described for multifamily housing
is designed to use a sample of units to identify
componenr types that are very likely to be nega-

tive for lead (relative to the HUD standard) in
all units of the development, both sampled and

unsampled. Once these component types are

identified, no further testing resources need to
be allocated for components of those types.

Furthermore, if lead is present on a component

rype, this approach is very likely to identify
atleast one component of that rype as having
lead-based paint relative to the HUD standard.

If part of a particular component type in the
sampled units is positive for lead relative to the
HUD standard, then one would conclude that
same part of the same component type in the
unsampled units is also positive for lead. Identi-
fying which specific components of the given
type are positive for lead in the unsampled units
is a difficult msk, and careful attention to the
allocation of testing resources is recommended.
For those cases where the number of positive
component types is small (i.e., only a few posi-

tives are found), the purchaser ofthe inspection
services may choose to use the sample results in
conjunction with building records to determine
if there is a systematic reason for the specific
mixture of positive and negative results.

For example, suppose that porch railings (a

component type) were present in all units. A
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sample of these porch railings was inspected
for lead-based paint and the results were classi-

fied as both negative and positive. Examination
of the sample results in conjunction with the
building records revealed that the porch railings
that were classified as positive were all original
and that the porch railings that were classified
as negative were all recently replaced. The
owner was then able to make conclusions about
the unsampled porch railings. The owner con-
cluded that 1) all of the unsampled original
porch railings could be classified as positive,
and 2) all of the unsampled porch railings that
were recently replaced could be classified as

negative if at least 40 of the replaced porch
railings had been sampled.

For cases where 5 percent or less of a particular
component type in the sampled units are posi-

tive for lead relative to the HUD standard, the
purchaser of the inspection services may choose

to take a second random sample, particularly if
the use of building records does not resolve all
issues. The same procedure should be used when
selecting units for the second sample-the same

number of units should be selected as for the
first sample, and selections should only be taken
from the list of unsampled units.

If the combination of the two samples for a par-

ticular component type results in fewer than
Z 112 percent positive classifications, the owner
may bring testing to a conclusion in order to
avclid continuing to expend resources on diffi-
cutt-to-find components coated with lead-based

paint. Individual components in the samples

that were classified as positive for lead-based

paint relative to the HUD standard should be

managed appropriately. If there are compo-
nents classified as positive in the second sample,

the owner should arrange for testing of the
unsampled components in the remaining units
at a ctlnvenient time, such as during unit va.
cancy or before renovation, or simply assume

that all untested c()mponents are positive.

If the two samples combined have 2 1/2 percent
or more components of a given type that are

classified as positive, then further testing of all
components of that type or further investigation
of building records in conjunction with the two

Chapter 7: Lead-Based Paint lnspection .&

sample results is required to determine where
the lead-based paint is located.

Whatever approaches are used, all painted
surfaces found to be positive for lead relative
to the HUD standard must be reported.

G. Paint-Chip Collection and
Laboratory Analysis
These procedures are the same as for single-
family housing (see Section IV of this chapter)

H. Evaluation of the lnspection
The options for evaluating the inspection ser-

vices in multifamily housing are the same as

those described for single-family housing except
for the retesting option. In multifamily housing,
a total of 10 testing combinations should be se-

lected for retesting in 2 units.

At a minimum, the retesting option should be

used; however, a combination of all four meth-
ods would be best. If results from the retesting
option suggest that XRF testing was not per-

formed as reported, a complete audit of the in-
spection should be conducted. The inspection
contract should outline the financial penalties

or more serious penalties if an audit reveals sys.

tematic noncompliance with rhe inspection
contract or fraud.

l. Documentation in
Multifamily Housing
Documentation of the inspection in multifamily
housing should be done as described for single-
family housing with one exception: The forms
for multifamily housing at the end r>f this chap-
ter or comparable forms should be used instead
of the single-family housing forms (see Section
IV of this chapter).

J, Example of Multifamily
Housing lnspection
This section presents an example of the inspec-
tion of a multifamily housing development. An
actual inspection of a multifamily housing de-

velopment will have many more testing combi-
nations than are given in this example. First,
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support columns, and 8) one radiator. For the
components that were replicated, a single repli-
cate was randomly selected for XRF testing. The
location descriptions were recorded in the "Test

Location" column. Drywall, brick, and metal
substrates were not present in the bedroom.

Testing combinations that were not common to
all units were added to the inventory list. The
inspector technician also noted which common
areas and exterior areas were associated with
the selected units, identified each ofthese
common and exterior areas as a room equiva-

lent, and inventoried the corresponding testing
combinations.

The inspector technician inventoried the re-

maining 34 units that were selected and their
associated common areas and exterior areas be-

fore beginning XRF testing for lead-based paint
in the housing development. Alternatively, the
inspector technician could have inventoried
each room equivalent as XRF testing proceeded.

After completing the inventory, the inspector
technician performed the manufacturer's recom-

mended warmup and quality control procedures

successfully. Then the inspector technician took
three calibration check readings on the red

NIST SRM film. This was done by attaching
the film to a wooden board and holding the
board so that the film was in front of the probe.

The readings were then taken making sure that
the probe was at least 12 inches from any source

of extraneous lead. Results of these calibration
check readings were recorded on the "Calibra-
tion Check Test Results" form (Figure 7.14).
The difference between the first calibration
check average and 1.02 mg/cm2 was less than
the 1.0 mg/cm2 calibration check tolerance ob-

tained from the XRF Performrmce Characteristics

Sheer (Figure 7.15), indicating that the XRF
instrument was in control and that XRF testing
could begin. (See the single-family housing
example for a description of what to do when
the calibration check tolerance is exceeded.)

The inspector technician began XRF testing
in the bedroom by taking one reading on each

testing combination listed on the inventory
data sheet. XRF testing continued until all
concrete, wood, and plaster components were

the inspector technician physically examined

the development to be tested, identifying build-
ings with a common construction and painting
history. The inspector technician found that all
units within this development were similar
enough in construction and painting history to
be grouped together for sampling purposes. The
inspector technician then determined that
there were a total of 55 units within this devel-

opment and by consulting Thble 7.3, found that
35 units should be inspected.

The inspector technician used the "Selection of
LJnits" form (Figure 7.12) to randomly select

the units to inspect. The total number of units,
55, was entered into the first column of the
form. The random numbers that were generated

from a handheld calculator were entered into
the second column. The first random number
was 0.583, which was multiplied by 55 (the to-
tal number of units) and the product was en-

tered in the third column. The product was

rounded up (33) and written in the fourth col-
umn; thus, the 33'd unit was the unit selected.

Other units were selected using the same for-
mula. If a unit previously selected was chosen

again, the inspector technician crossed out the
repeated unit number and wrote "DUP" (for
duplicate) in the last column. The inspector
technician continued generating random num-
bers until 35 distinct units had been selected
for inspection. (In this case, it would have been

more efficient to randomly determine the 20

units that would not be inspected (55 - 35 = 20)
and then to select the remaining 35 units for
inspection.)

After identifuing the units to be inspected, an

inventory of all painted surfaces within the se-

lected units was conducted. The inspector tech-
nician completed the "Multifamily Housing
LBP Gsting Data Sheet" for every testing com-
bination found in each room equivalent within
each unit. Figure 7.13 is an example of the com-
pleted inventory for the bedroom of the first
unit to be inspected. The inventory showed

that the bedroom was composed of four sub-

strates and eight testing combinations of the
following components: 1) one ceiling beam, 2)

two doors, 3) four walls, 4) one window casing,

5) two door casings, 6) three shelves, 7) two
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Selection of Units
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Figure 7. t 3 Multifamily Housing LBP Testing Exampte: "Multifamily Housing LBP Testing Data Sheet" form with
completed testing combination inventory of the bedroom.
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Figure 7.14 Multifamily LBP Testing Example: "Calibration Check Test Results" form completed
through the initial calibration check readings.
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DGMPLE OF AT{ XRF PEBFORMANCE C}IARACTERISTICS SHEET

EFFECTIVEDATE: 3/Ol/95
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Figure 7.15 Example of an XRF Performance Characteristics Sheet.
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Figure 7.16 Multifamily Housing LBP Testing Example: "Multifamily Housing LBP Testing Data Sheet" form completed
through XRF Classification.
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inspected in the bedroom. The XRF readings
were recorded on the "Multifamily Housing
LBP Testing Data Sheet" form (Figure 7.16).
According to the XRF Performutce Chrnacteris-
tlcs Sheet, the XRF instrument in use did not
require correction for substrate bias, so the XRF
classification column was completed at this
time. The inspector technician used the single-
family housing rules for classifying the XRF
readings as positive, negative, or inconclusive.
The inspector techician also used the inconclu-
sive ranges obtained from the XRF Performance

Chcaacteristics Sheer. The results of the classifi-
cations were recorded in the "Classification"
column of the "Multifamily Housing LBP Test-
ing Data Sheet" form. Classifications for all
testing combinations within the unit were com-
puted in the same manner as for the bedroom.

Once XRF testing in all rooms within this
unit was completed, the inspector technician
conducted a second set ofcalibration check
readings.

The results were recorded on the "Calibration
Check Test Results" form (Figure 7.17). The
inspector technician computed the difference
between the second calibration check average

and 1.02 mg/cm2 to be 0.105 mg/cmz, indicating
that the instrument remained in control, thus
completing the inspection of this unit.

Inspections of all units within the development,
and in all exterior and common areas, were
completed using the same approach.

Once inspections were completed in all of the
35 selected units of the multifamily housing de.
velopment, the inspector technician completed
the "Multifamily Housing: XRF Component
Type Report" form (Figure 7.18). A description
of each component type was recorded in the
first column, the total number of each tested
component type was entered in the second col-
umn, and the number of testing combinations
classified as positive for each component type
from the "Multifamily Housing LBP Testing
Data Sheet" was calculated and then entered
in the third column. The inspector technician
then did the same for the negative classifica-
tions, for inconclusive classifications with XRF

readings less than 1.0 mg/cm2, and for inconclu-
sive classifications with XRF readings equal to
1.0 mg/cm2 or greater. Using these numbers
and the total number of the component type
sampled, the inspector technician computed
and recorded the percentages ofpositive, nega-

tive, and inconclusive classifications for each
component type.

After entering the number of testing combi.
nations for each component type in the
"Multifamily Housing: Component Type
Report" form, the inspector technician noticed
that only 34 wood door casings had been in-
spected. Since it is necessary to test at least 40
testing combinations of each component type,
the inspector technician arranged with the
owner to test 6 more previouly untested door
casings. Additional units were randomly se-

lected from the list of unsampled units. An ini-
tial calibration check test was successfully com-
pleted and the six door casings were tested for
lead-based paint. Another calibration check
resr indicated that the XRF instrument re.
mained in control. The inspector technician
then updated the "Multifamily Housing: Com-
ponent Type Report" form by deleting the line
that had too few component types for testing
and including the information on wood door
casings on a new line.

As specified in the XRF Performance Character-
istics Sheet, the "Multifamily Decision Flow-
chart" (Figure 7.11)was applied to the compo-
nent type results. Since 100 percent of the walls
and baseboards were negative for lead, the in-
spector technician concluded that there was no
lead-based paint at or above 1.0 mg/cm2 on any
walls or baseboards in the development, includ-
ing those in uninspected units, and entered
"NEG" in the "Overall Classification" column.
Also, the inspector technician observed that
the percentage of positive results was 15 percent
or greater for all of the component types, with
the exception of shelves, hall cabinets, and win-
dow casings. Since the flowchart indicated that
one or more of these components were coated
with lead-based paint, the inspector technician
entered "POS" in the "Overall Classification"
column. For shelves, hall cabinets, and window
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Figure 7.17 Multiiamily LBP Testing Example: "Calibration Check Test Results" form completed
through the second set of calibration check readings.
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U-/0*CaV to 12 9.0 5 t2.5 6 t2.5 ,E 1r.0 Pas

Figure 7.l8 Multifamily LBP Testing Example: "Component Type Report" form'
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.& Chapter 7: Lead-Based Paint lnspection @

60 that were inspected) of all hall cabinets in
the housing development had lead-based paint
at levels equal to or greater than 1.0 mg/cm2.

Final decisions made by the development owner
regarding the hall cabinets were based on vari.
ous factors, including:

* Regulatory requirements fcrr the type of
housing development.

1 The cost of inspecting all hall cabinets
in the development versus replacing all
hall cabinets.

* Future plans, such as renovation or
remodeling.

i Requirements regarding the purchase or
sale of real estate.

In this case, the owner arranged for testing of
the hall cabinets in all of the unsampled units
to determine which were positive.

To verifi, the accuracy of the inspection ser-

vices, the owner asked the inspector technician
to retest 10 testing combinations. The retest
was performed according to instructions ob-
tained from the XRF Performance Characteristics

Sheer (Figure 7.20). The owner appointed an
employee to randomly select 10 testing combi.
nations from the inventory list of 2 randomly
selected units. The employee then observed the
inspector technician retesting the 10 selected
testing combinations, using the same XRF in-
strument and procedures as were used for the
initial inspection. An XRF result (a single XRF
reading) was taken from each of the 10 testing
combinations. The average of the 1O repeat
XRF results was computed to be 0.674 mg/cm2

and the average of the 10 previous XRF results

was computed to be 0.872 mg/cmZ. The absolute
difference between the two averages was com-
puted to be 0.198 mg/cm2 (0.872 minus 0.674).
The Retest Tolerance Limit, using the formula
described in the XRF Performance Characteristics

Sheet (Figure 7.20), was computed to be 0.23 1

mg/cm2. Since 0.198 is less than 0.231, it was

concluded that the inspection had been per-
formed competently. The final summary report
also included the address ofthe inspected unirs,

casings, the XRF results were inconclusive, so

the inspector technician entered "lNC" in the
"Overall Classification" column. Since three of
the component types were classified as "lNC",
the inspector technician noted from the flow.
chart that laboratory confirmatory testing of all
those components with XRF readings equal to
or greater than 1.0 mg/cm2 was required.

The inspector technician arranged for the col-
lection of paint-chip samples from the incon.
clusive component types, but only from testing
combinations where XRF readings were equal
to or greater than 1.0 mg/cmz. The "Multifamily
Housing: LBP Testing Data Sheet" was updated
to include the laboratory results. Paint-chip
samples were taken from 28 sampling locations:
9 shelves, 3 window casings, and 16 hall cabi.
nets were classified as inconclusive but had XRF
readings equal to or greater than 1.0 mg/cm2.

The paint-chip samples were collected from a

4-square-inch surface area on each component.
Efforts were made to obtain a[ of the paint from
each sampled area and to avoid collecting any
of the substrate. Each paint-chip sample was

placed in a plastic bottle, labeled and sealed,

and sent to the laboratory for analysis.

The laboratory returned the results to the in-
spector technician who entered the laboratory
results and classifications on the appropriate
"Multifamily Housing LBP Testing Data Sheet"
(Figure 7.19). The laboratory results of all nine
paint-chip samples taken from the shelves and
the three samples taken from the window cas-

ings were classified as negative. The results of 5
samples taken from the hall cabinets were clas-

sified as positive and the remaining 11 samples

were classified as negative.

The "Multifamily Decision Flowchart" was ap-
plied to the results shown in the "Multifamily
Housing: Component Type Report" to deter.
mine the appropriate result for each component
type. The inspector technician classified all
shelves and window casings as negative, based

either on the XRF-corrected readings or on
laboratory confirmation analysis. Therefore, no
further action was required for the shelves and
window casings. However, approximately 8.3
percent (5 confirmed positive results out of the

7-48



I+
I

.&

Multlfomlly Houslng LBP Testlng Doto Sheet Poge J ot 6

Addrw/Unlt No.,9u0p//r*Cae& Date l6tr6.rw
Room EquMolent 8k
}QF Serlol No, ,ff-zra lnspecior Sgnotlre hdqeSadrh

Figure 7 -19 Muttifamily Housing LBP Testing Example: "Multifamily Housing LBP Testing Data Sheet" form completed
through Laboratory Classification.
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.& Chapter 7: Lead-Based Paint lnspection

INSTRUCTIONS FOR EVALUATING XRF TESTING:

ldcntify a dcvelopment or house for retcsting. ln single-family housing, an XRF result is the average of three
rcadings tak.n on € t€sting combination. ln multifamily housing, an XRF r.sull is s srngle reaorng taken on
a tasting combination. lf a multi{amily houEing devclopmcnt ie being rotesl.d, randomly solect two unrts
lrom within the development from which th6 ton tosting combrnalons should be randomlv selected.

Randomly select ten tcsiing combinations for retesting lrom each house or trom the two sslocted unrts.

Conduct XRF retesting at the t6n tostrng combinations selsct6d for retcsting.

Determine if the two units or house passed or failed th6 tlst by applying th6 stsps below

Compute ths Rstost Tolerance Limit by tho following st6ps:

Detarmine XRF results for the original and repcat XRF readings. Do not correct
the original or rotost readings lor substrate bras, There will be ten such XRF
rosults tor each house or for the two salectcd units.

Compute the square of each of the ten XRF rcsults.

Add 1h666 squares of XRF results together. Call this result C.

Multiply the number C by 0.OO72. Call this result D.

Add the number O.O32 to D. Call this rcsult E.

Take the squaro root of E. Call this result F.

Multiply F by 1.645. The result is the Retcst Tolcrance Limit.

Compute the overall avorag€ of all ten original XRF rcsults over all ton testing
combinations selected for ratesting.

Compute lhe overall averags of all ten ?opeat XRF rosults ovor all tan testing combinations
sel€ct€d lor retesting.

Take the difference of the overall everago of the ten original XRF rcsults and the overall
average of the ten repeat XRF rosults. lf the diflcronco ts negativo, drop the negatrv€
sr9n,

lf the difference of the overall averagcs is less than th6 Retest Tolerance Limit, the
inspection has passed the retrst. lf the diflerence of the overall averages equals or
exceeds th6 Retest Tolerance Limit, this procedurc should bo repaated with ten new
testtng combinations. lf tho difforonco of the ovcrall avorages ir equal to or groatBr than
tho Rotast Tolerance Limit a second time, then tho inspection should be consrdered
def icient.

This approach is cstimatad to produce a spurious rcsult lcalling lor lurthcr axemination when no examination
is warrantedl approximat.ly 1% ol the time.

Figure 7.2O Multitamily Housing LBP Testing Example: 'XRF Performance Characteristics Sheet"
providing an example of instructions for a specific XRF model.

.&
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{. Chapter 7: Lead-Based Paint lnspection

ACME Pb Tcstrng. loc.

3?at air\ ffiEI.E sTREEr. Sa'rTE rt.
iiElr.Towri. MD :tt c

t3c!r sss-3::3
tAX t3ol' S55_all--

March 22, 1995

LEAD INSPECTION FINAL SUMMARY REPORT

Eighty different testing combinations were tested in 35 units within the above identified
multifamily housing development. Lead in quantities greater than the HUD standard was
found in paint on the following surfaces:

@9sw

Substrate
Wood
Wood
Wood
Wood
Concrete
Concrete
Metal
Brick

Comoonent
Doors
Window stools
Door casings
Hall cabinets
Support columns
Ceiling beams
Gutters
Stairways

XRF Manufacturer: ABC Company, lnc

Operator: Joseph Smith

lnspection Date:

XRF Device: XRF I

XRF Serial No.: RC-21O0

License Number: ABC123

March 16-30, 1995 lnspection She:

7:OO a.m. to 4:00 p.m. each day

Sun City Housing

Nerrnown, Maryland

Figure 7.21 Multllamily Housing LBP Testing Example: Lead lnspection Final Summary Report.
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.&.& Chapter 7: Lead-Based Paint lnspection

the date(s) of inspection, and the starting and
ending times for each inspected unit (Figure

7.Zt).

Vl. Laboratory Testing for
Lead in Paint

A. Collection of Paint-Chip
Samples

For XRF results that fall into the inconclusive
range and for areas that cannot be tested using

XRF instruments, a paint-chip sample should

be removed and sent to a laboratory for lead

determination. Results should be reported in
mg/cm2, the primary unit of measure. Results

should only be reported as percent by weight if
the dimensions of the surface area cannot be

accurately measured or if all paint within the

sampled area cannot be appropriately removed.

In these cases, results should not be reported in
mg/cm2 , but in yglg or weight percent .

If it is necessary to remove a paint-chip sample
for laboratory analysis, only one paint-chip
sample is needed for each testing combination.
The paint-chip sample location should be repre-
sentative of the paint on the entire testing com-

bination. [f the testing combination is repli-
cated, one representative paint-chip sample

should be taken from one randomly selected
replicate.

Collection of at least a 4-square-inch area is

recommended to ensure that the laboratory has

a sufficient sample to conduct the analysis and
that it is representative of the testing combina-
tion being sampled. Samples should be col-
lected in sealable rigid containers such as

screwtop, plastic centrifuge tubes rather than
plastic bags which generate static electricity.
Paint-chip collection should include, as a prior-
ity, collection of all the paint layers from the
substrate, while minimizing any collection of
actual substrate. If substantial substrate material
is included, results should definitely be reported
in mg/cm2 to avoid a downward bias in resul$.
Refer to ASTM ES 28-94 and Appendix 13 for
further details on collection of paint-chip
samples.

B. Laboratory Analysis
Several standard laboratory technologies are

useful in quantitatively assessing lead levels in
paint-chip samples. These methods include, but
are not limlted to, Atomic Absorption Spec-

troscopy (AAS) and Inductively Coupled
Plasma-Atomic Emission Spectroscopy (lCP-
AES). The dimensions of the surface area of the
paint-chip sample must be accurately measured

to allow laboratories to report results in mg/cm2,

as XRF instruments do. Laboratories may also

report results in percent by weight measure-

ments ii for technical reasons, reporting lead in
mg/cm2 is not feasible. Percent by weight mea-

surements are usually reported as micrograms
per gram (rre/g), milligrams per kilogram
(.ng/kg), or parts per million (pp*) by weight.
For example, a sample with 0.2 percent lead
may be reported as 2,000 pg/g, 2,000 mg/kg,

or 2,000 ppm.

For analytical methods that require sample di-
gestion, it is recommended that samples be pul-
verized to provide adequate surface area to ob-
tain effective solubilization of the samples prior
to laboratory instrument measurement. As
stated in this chapter, paint-chip samples should
be collected from a 4-square-inch surface area,

which should provide the minimum amount
ofpaint needed for a laboratory analysis. In
some cases, the amount of paint collected from
a 4-square-inch area may exceed the amount of
paint that can be analyzed successfully. It is im-
portant that the actual sample mass analyzed
does not exceed the maximum mass the labora-

tory has successfully tested using the specified
method. If subsampling is necessary to meet the

analytical method specifications, the laboratory
must homogenize the paint-chip sample unless

all of the sample will eventually be analyzed and

the results of the subsamples combined. Any
subsampling without homogenization would
likely result in subsampling bias and inaccurate
lead results.

If the sample is properly homogenized and sub-

strate inclusion is negligible, the result can be

reported in either milligrams per square centi-
meter (mg/cm2) or percent by weight or both.
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To report the results in milligrams per square

centimeter, the following equation should be

used.

mg/cm: =

weight of lead from ,, total sarnple weight

subsample (in rng) subsample weight

s:rmple area (in cm2)

To report results in micrograms per gram (gg/g),

the following equation should be used.

pc,le

weight of lead
frorn subsarnple (in ;r6J)

subsarnple weight (in g)

Regardless of the method utilized for the analy-
sis of paint-chip samples (including grinding,
homogenization, and digestion), it is important
that the method be demonstrated successfully
by the laboratory before the analysis of any field
samples. Methods should be applied to paint-
chip materials of approximately the same mass

as those samples anricipared in the field.

Because of the potential for sample mass to
affect lead readings, reference materials pro-
cessed with field samples for calibration check
should be close to the same mass as those used

for paint-chip samples. Refer to ASTM ES

37-94 or equivalent methods for further details
on laboratory preparation of paint-chip samples.

C. Laboratory Selection
A laboratory recognized by NLLAP should be

used for lead-based paint analysis. NLLAP has

been established by EPAI Office of Pollution
Prevention and Toxics (OPPT) in order to pro-
vide the public with a list of recommended
laboratories that are capable of analyzing for
lead in paint, dust, and soil samples at the levels
of concem stated in these Guidelines. In order
to participate in NLLAP, a labclratory must:

Participate in the Environmental Lead
Proficiency Analytical Testing Program
(ELPAT). The ELPAf Program is adminis-
tered by the American Indr-rstrial Hygiene
Association (AIHA) in cooperation with
the Centers for Disease Control and Preven-
tion (CDC), National Institute for Occupa-
tional Safety and Health (NIOSH), and

OPPT. The proficiency testing samples used

in the ELPAT Program consist of variable
levels of lead in paint, dust, and soil matri.
ces, (lt is no, necessary for laboratories whcr

wish tc'r participate in the ELPAT Program
to seek accreditation bv AIHA.)

2. Undergo a systems audit, including site vis-
its. The systems audit must be conducted by
an accrediting organization with a program
recognized by EPA through a Memorandum
of Understanding (MOU). The MOU de-
lineates specific EPA criteria to be incor-
porated in the accrediting organization's
assessment program for the laboratory analy-
sis of paint, dust, and soil samples for lead.

An up-to-date list of laboratories recognized by
EPA for analysis of paint-chip samples may be

obtained from the National Lead Information
Center Clearinghouse by calling l-800-424-
LEAD. As of January 1995, the American As-
sociation for Laboratory Accreditation (AALA)
and AIHA have been recognized as laboratory-
accrediting organizations parriciparing in
NLLAP. NLLAP specifies quality contrc>l and
data reporting requirements, as described in
"Laboratory Quality System Requirements,"
which can be found in Appendix A of the
model MOU. The NLLAP modelMOU can
also be obtained by calling the National Lead
Information Center Clearinghouse.

VII. REFERENCES

Irl CFR, title 10, chapter l, subpart D (2),
pp 20-9.

t2l U.S. Department of Health, Education,
and !7elfare, Radiological Health Handbook,
Bureau of Radiological Health, Rockville,
MD 20852, Revised Edition, January 1970,

Publication No. 2016, pp. 131.

trl State of Wiscclnsin, Department of Health
and Social Services, memo from Mark
Chamberlain dated April 28, 1994. Mea-
surements showed that exposures to radia-
tion during operation of a Scitec MAP 3

XRF were 132 rrREM/day, which can be

compared to about 1,400 fiEM/day from
natural background radiation.
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.3* Chapter 7: Lead-Based Paint lnspection

SINGIJE-P.AUTLY EOI'SING LBP TESTING DAEA SEEET

DEFIMTIONS:

Room Equivalent:

Color:

Test Locstion

XRF Readings:

Correction Value:

Result:

Classification:

a

Tbe location such as a roorn, a bouse exterior side. or an exterior area Each srd<

of the house. an exterior area such as a playground. ball*'a1 . and a surnlal are all
room equivdent examples.

Components make up the sum atrd subst"nce of the room equivalent. Examptes are

baseboards. window casing. doors. walls. ceilugs. shelves. and floors.

Observed paint color. One or more color: Ea)- be observed when the parnr ls

pceling or tbe subslra,. is ri-mrgcd. For exanple. "whtte" or "blue over green"

could be color entries.

The location on tbe surface of a tcsting combination wbere the paiat will be

measured for lead conteot.

The readings made by the XRF instrument on the spccifiod location.

The average of the six readings (threc per location) takcn from rwo randoml_v-

selectcd locations for each substrate rype. Tbesc locations had the parnr scraped off
the substrate.

Either thc XRF reading average or the average minr.rs the correction valuc.

A classificetion of the XRF rcsult. The possible entries arc: POS for positive
rcsults, NEG for Begative resuls, INC for inconclusive rcsults. or N/A for not
available or not able to make rcading. Given below are the rules for classifying the
corrected rcading. The upper and lower limits arc obuincd from the .XLF
P*fotmance Charaderistics Shea.

. A rcsult is FOSITIVE if the XRF rcsult is equd to or grcarer than the upper
limit in mg/cm:.

o A rcsult is INCONCLUSM if thc XRF result is less than upper limir in
mglcm: and greater than lower limit in mglcm:.

. A result is NEGATIVE if thc XRF rcsult is equal to or less than lower limit in
mg/cm:.
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The laboratory and.vsis result measured in mg/cm: units or b.r percent b-r' u'ei-eht

Circle the corect unit of measurc.

A fual classification of the tested component. The find classification should be the

sartre as the laboratory analysis rcsult if availablc. otherwise. it should be based on
the XRF result. The possible entries are POS for positive results and NEG for
negative r:sults. (Noa: Rny inconclusive XRF result rcquircs a laborarory'
confirmation end thereforc is not to bc uscd as a final classification). Given belou
arc the rulcs for the find classification of the tcstcd conpooent.

. A rcsult is FOSITWE if tbe XRF result is cqual to or grciater than the upper

linit in mgrcu: or if the laborato4'result is cqual to or greater than: l) 0.5t
lead if the result is rcponcd in units of percent b1' weight. or 2) 1.0 mg'cm: if
the rcsult is reponed io 41'e3 r'nits.

. A result is NEGATIVE if tbe XRF rcsult is equal to or less than lower limit in

-gicm: or if the laboratory rcsult is less thao: l) 0S% lead if the result is

rsponcd in units of percent by wci-eht. or 2) 1.0 mglcm: if the rcsult is reponed

in area units.

.&

Laboratory Result:

Unit:

Final Classification
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.& Chapter 7: Lead-Based Paint lnspection a
Colibrotion Check Test Results PE 

-d-Adoress/Unlt No,

Devlce

D(,te XRF Seriol No,

lnspector

lnspector Slgnstute

Collbrotlon Check Toleronce Used

Firsl Colibrotion Check

Second Collbrotlon Check

Ihlrd Collbrstlon Check Af requlad)

Fourth Collbrotlon Check (lf requtuA

' lf the dtfterence of the Collbrotlon Check Averoge from the red NlSf SRM I.(2 mg/cnf tltm votue ls

greoter thon the spedfied Ccilbrction Ctreck Totgronce for thb ctevice, consult the rnonufocturer's
recommendqtlons to bilng lhe lnstnrment bod< hto control. Retest olltesthrg comUnqflons tested slrce
the lost successfnl Collbrotlon Clreck test.

Connodor

First Averoge Dlt erenc-e Behre€n Flrst
Av€rogeond t.@mg/cilrrFlrsl Reoding Second Rsoding Ihrd Reod|ng

Second Averoge Dflsrtca Barvcfi Sacoilo
Avcroopond l.@mo/crntFlrst Reodng Second Reodlng Ihlrd Reodhg

Ihfd Averoge Dltt renceBotyeerll}f,cl
Arr.rogo ond l.@ mg/crnrFlrsf Reodhg S,espnc, Rsodhg Ihrd Reodlng

Fourlh Arroroge Dtfcrcrrce Batweon Foultt
Arrorogte oncl l.@ mglcmtHrst Reodlng Second Reocilng Thlrd Reodlng
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.1. Chapter 7: Lead-Based Paint lnspection &

Substrote Conection Volues F<p-ot-

Address/Unn No.

Dqte XRF S€NoI No.

lnspector Slgncnure

Use this torm \ryfien tho XRF furlormonce C:horocferfiics Sf,eet lndlcstgs lhgt conecflcn for su6rote blos 6 neeo€o

Tronsfq Conecfion \6lues to lhe 'Conecilon Volue' column of lhe t8P Tesing Doto Slreet form con€spondng

10 ooch sr.bstrgte.

Notes:

Btick Concrete Dtlru/oll tltetol Plosler WooctSub$rqte

Flrst Reodlng

Seconcl ReodtngI

Ihlrd Reoclhg

Flrst Reoding

Second Reocrhg2

L
o
c
o
t
i
o
n

Ihrrd Reoding

Conectlon Vclues
(Averoge of tfie

SH Reodlngs)
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Selection of Units Poge _ ot _
Testhg slte Dote

Iotol Nt,noer
ot Unlls

Rcloom Nurnoef. Roncrom Numoer fimes lotol
Number ot Unlls hoduct

Round uD tror Unl'l
Nur7Der lo Somo€

Somoe
Numo'€r

' Obilolned fiom o honGhelcl cobLddtor
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MULTIFAMILY HOUSING LBP TESTING DATA SHEET

DEFINITIONS:

Room Equivalent The location such as a room, a house exterior side, or an exterior area. Each side
of the house, an exterior area such as a playground, hallway, and a stainrvay are
all room equivalent examples.

Component: Components make up the sum and substance of the room equivalent. Examples are
baseboards, window casing, doors, walls, ceilings, shelves, and floors.

Color: Observed paint color. One or more colors may be observed when the paint is peeling or the
substrate is damaged. For example, "white" or "blue over green" could be color entries.

No. of Replications: The number of times a specific room equivalent, component, substrate, and color
combination occurs, For example, if four walls are characterized by the same
testing combination, the number of replications would be four.

Test Location: The location on the surface of a testing combination where the paint will be measured for
lead content.

XRF Reading: A single XRF reading on a testing combination.

Correction Value The average of the six readings (three per location) taken from two selected
locations for each substrate type. These locations had the paint scraped off the
substrate.

Result: Either the XRF reading or the reading minus the correction value.

Classification: A classification of the XRF result. The possible entries are: POS for positive results, NEG
for negative results, INC for inconclusive results, or N/A for not available or not able to
make reading. Given below are the rules for classifying the corrected reading. The upper
and lower limits are obtained from the XRF Pertormance Charactedstics Sheet.

A result is POSITIVE if the XRF result is equal to or greater than the upper limit in mg/cm2.

A result is INCONCLUSIVE if the XRF result is less than upper limit in mg/cm2 and greater
than lower limit in mg/cm2.

A result is NEGATIVE if the XRF result is equal to or less than lower limit in mg/cm2.

*

a

o

o
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Laboratory Result: The laboratory analysis result in mg/cm' or percent by weight.

Unit: Circle the correct unit of measure.

Lab Classification: The final classification for those testing combinations that require laboratory
analysis. Given below are the rules for the final classification of the tested
component.

A result is POSITIVE if the laboratory result is equal to or greater than: 1) 0.5% lead if the
result is reported in units of percent by weight, or 2) 1.0 mg/cm2 if the result is reported in
area units.

A result is NEGATIVE if the laboratory result is less than: 'l) 0.5olo lead if the result is
reported in units of percent by weight, or 21 1.0 mg/cm2 if the result is reported in area
units.

.&

o

a
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Multifomily Housing: Component Type Report poee_o,___

Addres/Unit No.

Dote XRF Seriol No,

lnspector Signoture

Descrlption Totol
Number

POSIIIVE NEGAI]VE
Flnol

CiossNumb€r Percent
< l.O mo/crn2 > 1.0 mo/'crn2 Number Percent

Number Percent Number Percenl

Form 7.6
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MULTIFAMILY HOUSING: COMPONENT TYPE REPORT

DEFINITIONS:

Description A description of the component type. A component type is an aggregation of testing combinations
that are similar in substrate and component and sometimes color of the paint. The description
should include the substrate, component, and color, if necessary. Examples are wood baseboards,
yellow window casing, metal doors, plaster walls, white drywall ceilings, wood shelves, and concrete
floors.

Total Number: The total number of all locations in this component by substrate classification. The total number
must be at least 40. lf this number is less than 40, continue to test additional locations of like
components composed of the same substrate until at least 40 locations have been tested

Positive Number: The total number of testing combinations classified as positive for the component type.

Positive Percent: The percentage of positive classifications.

lnconclusive Number The total number of XRF results which fall in the inconclusive range and have XRF results
< 1.0 mg/cm': less than 1 .0 mg/cm.'?

lnconclusive Percent The percent of XRF results which fall in the inconclusive range and have XRF results
< 1.0 mg/cm2: less than 1.0 mg/cm.'z

lnconclusive Number The total number of XRF results which fall in the inconclusive range and have XRF results
> 1.0 mg/cm''. equal to or greater than 1.0 mg/cm.'z

lnconclusive Percent The percent of XRF results which fall in the inconclusive range and have XRF results equal
> 1.0 mg/cm2: to or greater than '1.0 mg/cm.2

Negative Number: The total number of testing combinations classified as negative for the component type.

Negative Percent: The percentage of negative classifications.

Final Class.: The final classification relative to the HUD standard of a component type based on either the
Multifamily Decision Flowchart, laboratory results, or both.
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.& Step-by-Step Summary

ffiwmfidemffi ffiro*se*[mm trffid Wmwffqmffiffw

ffirepffirafrfremt ffiour Tm [Sm ffitr

1. If possible, perform the work in a vacant unit. If residents must remain inside the dwelling during work,
erect appropriate barrier systems as described in the tables in this chapter.

Z. Permit residents to reenter the work area only after work is complete and visual inspection has been com-
pleted and dust samples collected. If the work is not completed at the end of the day, keep the barriers
in place overnight and instruct residents not to enter the work area.

3. Determine if the dwelling will require precleaning before worksite containment. If the paint is severely
deteriorated and there are paint chips present, the paint chips should be removed by HEPA vacuuming
before plastic is laid down.

4. Determine requirements for relocation, isolation of work areas, and other worksite preparation measures

based on the type and extent of the work and the amount of dust that will be generated.

5. Select an Interior Worksite Preparation Level, an Exterior \il/orksite Preparation Level, and/or a \Tindow
\Torksite Preparation Level (depending on the work required) from the tables in this chapter.

6. Conduct daily cleanup.

7. Perform a visual examination daily.

8. Conduct dust sampling as specified in this chapter.

9. Never permit residents to enter a work area where lead hazard control work is under way. Entry should be
denied until cleaning and clearance have been completed.

"t,
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l. lntroduction

lll. Site Assessment and
Precleaning
The certified lead hazard control supervisor
should ensure that the dwelling is structurally
sound. If structural deficiencies exist, they must
be corrected before the site can be prepared for
lead hazard control (see Figure 8,1). Environ-
mental and worker protection must be provided
if the structural repairs will involve disturbance
of surfaces coated with lead-based paint.

If the paint is severely deteriorated and
there are numerous paint chips on the floors,
the paint chips should be removed by high-
efficiency particulate air (HEPA) vacuuming
before any plastic is laid down (see Figure 8.2).
Vacuuming will prevent the paint chips from
being ground into dust by the workers'feet.
\7et washing usually is not required for
precleaning.

lV. Debris Control
The only way that lead hazard control work can
proceed safely in occupied dwellings is to ensure

that cleaning is completed before residents reen-
ter the unit. Cleaning is especially important
when residents are present in the dwelling while

Lead hazard control methods generate varying
amounts of leaded dust, paint chips, and other
lead-contaminated materials. This chapter de-

scribes ways to protect residents and the envi-
ronment from exposure to, or contamination
from, these materia[s. Some processes require
complete isolation of the work area and/or full
evacuation of the residents and their belong.
ings, while other methods require little or no
containment. Containment refers to various
methods of preventing leaded dust from migrat.
ing beyond the work area. It includes every-
thing from the simple use of disposable plastic
drop cloths to the sealing of openings with p[as-

tic sheeting. The required degree of contain.
ment depends upon a number of considerations
(e.g., type ofhazard control, resident relocation
possibilities, size of work area, etc.). Generally
speaking, significant lead hazard control work
should be performed in vacant units, with only
small-scale activity conducted in occupied
units. \il/orksite preparation is needed for both
interim control and abatement work.

This chapter describes the general principles
behind resident protection and proper worksite
preparation. Three tables are included: one for
interior work, one for exterior work, and one
for windows. Guidance is also offered for certi-
fied abatement supervisors, risk assessors, and
project planners on the development of a writ-
ten occupant protection plan, which may be

required by some agencies.

ll, Resident Entry lnto
Work Area Prohibited
Regardless of the extent of the work, residents

must never be permitted to enter the work orca

while work is under waJ, ec)en if the work only dis-

turbs a small area. Resident reentry into the work
orca is permitted only after the areahas been

cleaned andhas passed clemw'tce. All of the

8-5

work-site preparation strategies discussed in
this chapter are based on this fundamental
requirement. $7hi1e residents may not be

present inside the work area, it is possible
for them to remain inside other parts of the
dwelling during some types of work, or to
leave for the day and return to the dwelling
at night after cleaning and visual evaluation,
and collection of dust samples. In cases of hard.
ship where the resident mrrst occupy the area
prior to receiving laboratory results of clearance
dust samples, occupancy should not occur until
visual inspection has been completed and dust
samples collected.



.& Chapter 8: Resident Protection and Worksite Preparation .&

work is in progress, or when residents return in
the evening after work has been completed for
the day. Neither debris nor plastic sheeting may
be left outside the dwelling overnight or in any
area where passersby or children could come
into contact with these materials. AIl debris
must be handled in accordance with the stan-
dards outlined in Chapter 10. When residents
cannot be relocated and work must proceed

room by room, clearance standards may be

more difficult to meet, since dust from moved
furniture may cause recontamination.

V. Worksite Preparation
Levels

A. Worksite Preparation Level
Selection
lUhen planning a lead hazard control job, the
worksite preparation levels listed in Thbles 8.1,

8.2, and 8.3 should be considered. Since each
worksite is unique, it is necessary to pick the
level that is the most cost-effective for each
specific situation. This judgment should be

made by a certified risk assessor, a certified
abatement supervisor, or a trained lead-based

paint planner/designer. The tables provide guid-
ance on choosing the appropriate preparation
level for each job.

The necessary worksite preparation level will
depend on:

* The size of the surface(s) needing work.

* The type of hazard control methods to be

used.

* The extent of existing contamination.

i The building layout.

* The vacancy status of the dwelling.

i The types ofworker protection needed.

* The need for other construction or abate-
ment work (e.g., renovation or asbestos

abatement).

Figure 8.1 Repair Structural Deficiencies at the
Beginning of Lead Hazard Control.

8-6
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A certified individual should weigh all of these

issues in determining which level of preparation
is appropriate for a given situation. For ex-
ample, the enclosure of walls will probably re-
quire a lower worksite preparation level than
the wet scraping of a large area, since enclosure
will generate less dust. Similarly, deteriorated
component replacement (demolition work)
will probably require a higher containment
level than the wet scraping of a small area.

These G uide I ines ar e performance -oriented and
are not specifications. It is possible to select
elements from different worksite preparation
levels to devise a unique worksite preparation
plan for an individual dwelling. Whatever com-
bination of containment measures is selected,
the levels of leaded dust outside the contain.
ment area must not rise above clearance levels.
Containment measures should be designed to
prevent the release ofleaded dust, which can be

spread by workers' shoes or by airborne dust. A
previously conducted risk assessment will indi-
cate ifhazardous leaded dust levels exist outside
the containment area. If such a problem was

identified and if leaded dust levels rise in the
course of the work, it is reasonable to conclude
that the dust was released from the contain-
ment area and that the containment system is

ineffective. Dust sampling is usually conducted
no further than 10 feet away from the contain-
ment area. If deviations from the worksite
preparation plans described below are contem-
plated, then the performance of the contain-
ment system should be determined by a certified
risk assessment professional. This flexibility per-
mits owners to select the most cost-effective
strategy, while also protecting the public health
and the environment.

B. Hazard Control Work in
Occupied Dwellings
If bathrooms are not accessible, residents should
always be relocated during the day (Thble 8.1,

Level 2 at a minimum) unless alternative ar-

rangements can be made (e.g., use clf a neigh.
bor's bathroom). In addition, if construction
will result in clther hazards (such as exposed

electric wires), then residents should also be

relocated.

Chapter 8: Resident Protection and Vorksite Preparation @$b

Figure 8.2 Area Should Be Precleaned and Structural
Deficiencies in Flooring Repaired Before Lead Hazard
Control Begins.

Figure 8.3a Prepare the Worksite With Plastic Sheeting
(interiorf .
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.& Chapter 8: Resident Protection and Worksite Preparation .&

Figure 8.3b Prepare the Worksite With Plastic Sheeting
(exterior).

Figure 8.3c Prepare the Worksite (exteriorr.

If a worksite preparation level is selected that
permits residents either to remain inside the
dwelling while work is being conducted or re-

turn to the dwelling in the evening after work
has been completed, then a dust sample should
he c,,llected from the living area at greatest

risk of contamination (usually the living area

acljilcent to the work area) at the end of each

work c1ay. It is essential that the sample be col-
lectec'l belore the work area is cleaned to deter-
rnine if the containment system protected the

occupants that day. If the leaded dust level is

above clearance standards, residents must be

relocated immediately and must not be allowed
to reenter the dwelling until cleanup and docu-
mented compliance with clearance standards is

achieved.

If the same work crew and supervisor can docu-

ment compliance with these criteria for three or
more consecutive dwelling units using the same

hazard control techniques, then dust sampling
frequency can be reduced to 1 in every 20

dwellings for that crew.

C. Worksite Preparation Level
Definitions
Thbles 8.1 and 8.2 define interior and exterior
worksite preparation levels. There are four
levels for the preparation of dwelling interiors
and three levels for the preparation of dwelling
exteriors. The lowest levels are primarily de-

signed for interim control activities, while the
highest levels are designed for the dustiest
abatement methods. Thble 8.3 describes work-
site preparation as it applies specifically to win-
dows (this technique could be performed from
either the interior or exterior of the dwelling).
The plastic sheeting in the tables refers to poly-
ethylene plastic sheeting that is at least 6 mils
thick (or equivalent). These recommendations
represent the best guidance that can be offered

at this time. lTorksite preparation levels should

be designed on a site-by-site basis.

Vl, Relocation Dwellings
Relocation dwellings should be acceptable to
residents so that they will not attempt to return
to their own dwellings during lead hazard

control work. Dwellings serving as temporary
relocation units must be lead safe. In addition,
these units should be adequately equipped with
furniture, cooking facilities, refrigerators, televi-
sions, and toys (unless these items will be

moved with the resident). Relocation is usually

a substantial undertaking, involving not only
the movement of people and their possessions,

but also the coordination of mail, phone,
school, and community changes. Whenever

8-8



.& Chapter 8: Resident Protection and Worksite Preparation .&

possible, children should continue to attend the
same school during the relocation period, even

though this may involve finding special trans-
portation. Due to their complex nature,
relocation considerations may dictate the
scheduling of the project.

Vll. Negative Pressure
Zones ["Negative Air"
Machinesf
In asbestos abatement work and lead-based

paint removal work on structural steel, it is

common to create work sites that are under
negative pressure in comparison to the outside
of the containment structure. A negative pres-

sure zone is usually created by blowing air out
of the work area through a HEPA filter, while
air intake is restricted to a lower flow rate than
exhaust. This process causes air to leak inro the
containment area instead of out of the contain-
ment area, and reduces dust fall and worker
exposure by removing contaminants from the
airstream through constant filtration.

Due to the different aerodynamics of leaded

dust particles and asbestos fibers, negative pres-

sure zones do not appear to be necessary for
most forms of residential lead hazard control
work. No effect on airborne lead levels, either
inside or outside the containment area, has

been associated with the use of an air filtration
device commonly known as a "negative air" ma-

chine (NIOSH, 1993a). In addition, no effect
on cleanup efficiency was noted. Most lead-
based paint abatement projects in the public
housing program have not found it necessary to
use negative air machines. Therefore, the added

expense of requiring negative pressure zones for
general residentiaI lead-based paint hazard con-
trol work does not appear to be justified. How-
ever, there are two specific situations where the
use ofa negative pressure zone would be appro-
priate in a residential setting.

The first case involves floor sanding. Even if
the paint has already been removed, leaded

dust generarion is likely to be quite hlgh due

to residual dust in the flooring. Enclosing old

Figure 8.4 Apply a Second l-ayer of Plastic.

flooring with new flooring is the recornmended
course of action. Horvever, if old flooring must

be restored, then negative pressure zones should

be established. At least 10 air changes per hour
should be provided and all exhaust air must be

passed through a HEPA filter.

Secondly, the practice of abrasive blasting is

likely to produce extremely high levels of air-
borne leaded dust (NIOSH,l99Za) and should
not be permitted in housing since other meth-
ods are readily available. One report indicated
that the exterior sandblasting of a school re-

sulted in 27 ,100 wle of lead in the soil at a

nearby residence, and nearly 100,000 pg/g in the

soil at the school (Peace, 1983). Iffor
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Figure 8.5 Cover the Air Vents With Plastic
After Turning off the HVAC system.

Chapter 8: Resident Protection and Worksite Preparation .&

Figure 8.6 lnstall a Simple Airlock Over a
Doorway to Minimize Lead Dust Migration.

solre reason abrasive blasting without local
exhaust ventilation is performed on the inte-
rior of a dwelling, a full containlnent structure
with HEPA filtration and adequate airflow
sh.,uld be required. Such a containment
system would also be necessary if the exterior
of a dwelling was blasted, usually resulting
in "tenting" an entire building (i.e., erecting
a telnporary tent-like structure art>und a

building or one face of a building).

For nearly all types of lead hazard control
work, windows should be kept ckrsed to pre-

vent dLrst and chips from leaving the unit.
If volatile chemicals will be used, aclequirte

ventilation must be provided, either by open-
ing windows during the use of the chernicals
or by supplying air through a HEPA air
hanclling machine.
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.& Chapter 8: Resident Protection and Worksite Preparation

Table 8.1 lnterior Worksite Preparation Levels (Not lncluding Vindows)

(This table continues on the next page.)

.&

Description Level 1 Level 2 Level 3 Level 4

Typica!
Applications
(Hazard
Controls)

Dust removal and any
abatement or interim
control method dis-
turbing no more than
2 square feet of painted
surface per room.

Any interim control or
abatement method
disturbing between
2 and 10 square feet
of painted surface
per room.

Same as Level 2. Any interim control or
abatement method
disturbing more than
10 square feet per
room.

Time Limit
Per Dwelling

One work day, One work day. Five work days. None

Resident
Location

lnside dwelling, but
outside work area.
Resident must have
lead-safe passage to
bathroom, at least
one living area, and
entry/egress pathways.
Alternatively, resident
can leave the dwelling
during the work day.

Same as Level 1 Outside the dwelling;
but can return in
evening after day's
work and cleanup are
completed. Resident
must have safe pas-
sage to bathroom, at
least one living area,
and entry/egress path-
ways upon return.
Alternatively, resident
can leave until all
work is completed.

Outside the dwelling
for duration of project;
cannot return until
clearance has been
achieved.

Containment
and Barrier
System

Single layer of plastic
sheeting on floor ex-
tending 5 feet beyond
the perimeter of the
treated area in all direc-
tions. No plastic sheet-
ing on doorways is
required, but a low
physical barrier (furni-
ture, wood planking) to
prevent inadvertent
access by resident is
recommended. Children
should not have access
to plastic sheeting
(suffocation hazard).

Two layers oI plastic
on entire floor. Plastic
sheet with primitive
airlock flap on all door-
ways. Doors secured
from inside the work
area need not be
sealed, Children should
not have access to
plastic sheeting
(suffocation hazard).

Two layers of plastic
on entire floor. Plastic
sheet with primitive
airlock flap on all door-
ways to work areas.
Doors secured from
inside the work area
need not be sealed.
Overnight barrier
should be locked or
firmly secured. Children
should not have access
to plastic sheeting
(suffocation hazard).

Two layers of plastic
on entire floor. lf entire
unit is being treated,
cleaned, and cleared,
individual room door-
ways need not be
sealed. lf only a few
rooms are being treat-
ed, seal all doorways
with primitive airlock
flap to avoid cleaning
entire dwelling. Doors
secured from inside
the work area need
not be sealed.

Warning Signs Required at entry to
room but not on build-
ing (unless exterior
work is also under
way).

Same as Level 1 Posted at main and
secondary entryways,
since resident will not
be present to answer
the door.

Posted at building
exterior near main and
secondary entryways.

8-t I
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Table 8.1 lnterior Worksite Preparation Levels (Not lncluding Windowsf {continued)

Note: Primitive air locks are constructed using two sheets of plastic. The lirst one is taped on the top, the floor, and two sides of
doorway. Next, cut a slit about 6 feet high down the middle of the plastic; do not cut the slit all the way down to the floor. Tape
the second sheet of plastic across the top of the door only, so that it acts as a flap. The flap should open ,nfo the work area.
See Figure 8.6.

Description Level 1 Level 2 Level 3 Level 4

Ventilation
System

Dwelling ventilation
system turned off, but
vents need not be
sealed with plastic if
they are more than 5
feet away from the
surface being treated.
Negative pressure
zones (with "negative
ai/'machines) are not
required, unless large
supplies of fresh air
must be admitted into
the work area to con-
trol exposures to other
hazardous substances
(for example, solvent
vapors).

Turned off and all vents
in room sealed with
plastic. Negative pres-
sure zones (with "neg-
ative ai/' machines) are
not required, unless
large supplies of fresh
air must be admitted
into the work area to
control exposure to
other hazardous sub-
stances (for example,
solvent vapors).

Same as Level 2. Same as Level 2.

Furniture Left in place uncovered
if furniture is more than
5 feet from working sur-
face. lf within 5 feet, fur-
niture should be sealed
with a single layer ol
plastic or moved for
paint treatment. No
covering is required
for dust removal.

Removed from work
area. Large items that
cannot be moved can
be sealed with a single
layer of plastic sheeting
and left in work area.

Same as Level 2. Same as Level 2.

Cleanup
(See Chapter
14 for further
discussion of
cleanup methods)

HEPAvacuum, wet
wash, and HEPAvac-
uum all surfaces and
floors extending 5 feet
in all directions from
the treated surface. For
dust removal work
alone, a HEPA vacuum
and wet wash cycle is
adequate (i.e., no sec-
ond pass with a HEPA
vacuum is needed).
Also wet wash and
HEPA vacuum floor
in adjacent area(s)
used as pathway to
work area. Do not store
debris inside dwelling
overnight; transfer to a
locked secure area at
the end of each day.

HEPAvacuum, wet
wash, and HEPAvac-
uum a//surfaces in
room. Also wet wash
and HEPA vacuum floor
in adjacent area(s) used
as pathway to work
area. Do not store de
bris inside dwelling
overnight; use a secure
locked area.

Remove top layer ol
plastic from floor and
discard. Keep bottom
layer of plastic on floor
for use on the next day.
HEPAvacuum, wet
wash, and HEPA
vacuum a//surfaces in
room. Also wet wash
and HEPAvacuum
floor in adjacent area(s)
used as pathway to
work area. Do not store
debris inside dwelling
overnight; use a secure
locked area.

Full HEPAvacuum,
wet wash, and HEPA
vacuum cycle, as de-
tailed in Chapter 14.

Dust Sampling Clearance only. Clearance only. One sample collected
outside work area every
few jobs plus clearance.

Clearance only.
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Table 8.2 Exterior Worksite Preparation Levels (Not lncluding Windowsf

(This table continues on the next page.)

,

Description Level 1 Level 2 Level 3

Typical
Applications

Any interim control or abatement
method disturbing less than 10
square feet of exterior painted
surface per dwelling. Also
includes soil control work.

Any interim control or abatement
method disturbing 10 to 50
square feet of exterior painted
surface per dwelling. Also
includes soil control work.

Any interim control or abatement
method disturbing more than 50
square feet ol exterior painted
surface per dwelling. Also
includes soil control work.

Time Limit Per

Dwelling

One day. None. None.

Resident
Location

lnside dwelling but outside work
area for duration of project until
cleanup has been completed. Al-
ternatively, resident can leave un-
til all work has been completed
Resident must have lead-safe
access to entry/egress pathways.

Relocated from dwelling dur-
ing workday, but may return
after daily cleanup has been
completed.

Relocated from dwelling for
duration of project until final
clearance is achieved.

Containment
and Barrier
System

One layer of plastic on ground
extending 10 feet beyond the
perimeter of working surfaces.
Do not anchor ladder feet on top
of plastic (puncture the plastic to
anchor ladders securely to
ground). For all other exterior
plastic surfaces, protect plastic
with boards to prevent puncture
from falling debris, nails, etc., if
necessary. Raise edges of plastic
to create a basin to prevent
contaminated runoff in the event
of unexpected precipitation.
Secure plastic to side of building
with tape or other anchoring
system (no gaps between plastic
and building). Weight all plastic
sheets down with two-by-fours or
similar objects. Keep all windows
within 20 Ieet of working surfaces
closed, including windows of
adjacent structures.

Same as Level 1 Same as Level 1

Playground
Equipment, Toys,
Sandbox

Remove all movable items to
a 20-foot distance from working
surfaces. ltems that cannot be
readily moved to a 20-foot
distance can be sealed with
taped plastic sheeting.

Same as Level 1 Same as Level 1
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Table 8.2 Exterior Worksite Preparation Levels (Not lncluding Windows) (contlnued)

&

Description Level 1 Level 2 Level 3

Security Erect temporary fencing or bar-
rier tape at a 20{oot perimeter
around working surfaces (or less
if distance to next building or
sidewalk is less than 20 feet). lf
an entryway is within 10 feet of
working surfaces, require use of
alternative entryway. lf practical
install vertical containment to
prevent exposure. Use a locked
dumpster, covered truck, or
locked room to store debris
before disposal.

Same as Level 1 Same as Level 1

Signs Post warning signs on the build-
ing and at a 20-foot perimeter
around building (or less if dis-
tance to next building or side-
walk is less than 20 feet).

Same as Level 1 Same as Level 1

Weather Do not conduct work if wind
speeds are greater than 20 miles
per hour. Work must stop and
cleanup must occur before rain
begins.

Same as Level 1 Same as Level 1

Cleanup
(See Chapter 14)

Do not leave debris or plastic
out overnight if work is not
completed. Keep all debris in
secured area until final disposal

Same as Level 1 Same as Level 1

Porches One lead-safe entryway must be
made available to residents at all
times. Do not treat front and rear
porches at the same time if there
is not a third doorway.

Front and rear porches can be
treated at the same time, unless
unprotected workers must use
the entryway.

Same as Level 2
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Table 8.3 Window Treatment or Replacement Worksite Preparation

"&

Appropriate
Applications

Any Window Treatment or Replacement

Resident
Location

Remain inside dwelling but outside work area until project has been completed. Alternatively, can
leave until all work has been completed. Flesident must have access to lead-safe entry/egress pathway.

Time Limit Per
Dwelling

None.

Containment
and Barrier
System

One layer of plastic sheeting on ground or floor extending 5 feet beyond perimeter of window being
treated/replaced. Two layers of plastic taped to interior wall if working on window from outside; if
working from the inside, tape two layers of plastic to exterior wall. lf working from inside, implement a
minimum lnterior Worksite Preparation Level 2. Children cannot be present in an interior room where
plastic sheeting is located due to suffocation hazard. Do not anchor ladder feet on top of plastic
(puncture the plastic to anchor ladders securely to ground). For all other exterior plastic surfaces,
protect plastic with boards to prevent puncture from falling debris, nails, etc, (if necessary). Secure
plastic to side of building with tape or other anchoring system (no gaps between plastic and building).
Weigh all plastic sheets down with two-by-fours or similar objects. All windows in dwelling should be
kept closed. All windows in adjacent dwellings that are closer than 20 feet to the work area should be
kept closed.

Signs Post warning signs on the building and at a 20{oot perimeter around building (or less if distance to
next building or sidewalk is less than 20 feet). lf window is to be removed from inside, no exterior sign
is necessary.

Security Erect temporary fencing or barrier tape at a 20{oot perimeter around building (or less if distance to
next building or sidewalk is less than 20 feet). Use a locked dumpster, covered truck, or locked room to
store debris before disposal.

Do not conduct work if wind speeds are greater than 20 miles per hour. Work must stop and cleanup
must occur before rain begins, or work should proceed from the inside only.

Playground
Equipment,
Toys, Sandbox

Removed from work area and adiacent areas. Remove all items to a 20{oot distance from dwelling.
Large, unmovable items can be sealed with taped plastic sheeting.

Cleaning lf working from inside, HEPA vacuum, wet wash, and HEPA vacuum all interior surfaces within 10 feet
of work area in all directions. lf working from the exterior, no cleaning of the interior is needed, unless
the containment is breached. Similarly, no cleaning is needed on the exterior if all work is done on the
interior and the containment is not breached. lf containment is breached, then cleaning on both sides
of the window should be performed. No debris or plastic should be left out overnight if work is not
completed. All debris must be kept in a secure area until final disposal.

8-t 5
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1. Since worker exposure to lead during residential lead abatement work may be greater than the permissible
exposure limit (PEL) set by the Occupational Safery and Health Administration (OSHA), develop a

written compliance plan and designate a competent person to oversee worker protection efforts (usually

an industrial hygienist or a certified lead abatement supervisor). [See the OSHA Lead in Construction
Standard for complete details (29 CFR 1976.62). Call your local OSHA office for a copy (see Appendix
4 for a listing).1 A model written compliance plan is provided at the end of this chapter.

Z. Conduct an exposure assessment for each job classification in each work area. Monitoring current work
is the best rleans of conducting exposure assessments. Perform air sampling in 1 dwelling unit out of every
20 being treated, with an emphasis on sampling "worst-case" dwellings. Alternatively, if working condi-
tions are similar to previous jobs by the same employer, previously collected exposure data can be used

to estimate worker exposures. Finally, objective data (as defined bv OSHA) may be used to determine
worker lead exposures in some cases. Exposures to airborne leaded dust greater than 30 trrg/mr (8-hour,
time-weighted average) trigger protective requirements that are enforced by OSHA.

3. If lead hazard control will include manual demolition, manual scraping, manual sanding, heat gun use, or
use of power tools such as needle guns, then specific worker protection measu(es (outlined in this chapter)
are required until an initial exposure assessment is completed. If the initial exposure assessment indicates
exposures are less than 30 ug/m', the requirements do not legally apply, although exposure to lead should
be kept as low as possible at all times.

4. Implement engineering, work practice, and administrative controls to bring worker exposure levels below
the PEL. Examples of such controls include the use of wet abatement methods and the selection of other
work methods that generate little dust.

5. \Uhere needed, supplement the use of engineering and work practice controls with appropriate respirators
(at a minimum, use a half-mask, air-purifying respirator approved by the National Institute for Occupa-
tional Safety and Health (NIOSH)) and implement a respiratory protection program. Provide a respirator
to any employee who requests one, regardless of the degree of exposure. Most residential lead hazard con-
trol projects wi[1 involve the use of a half-mask, air-purifuing respirator with high-efficiency particulate
air (HEPA) cartridges.

6. Arrange for a rnedical exam before work begins for each worker who will be required to wear a respirator.
The exam will indicate whether the worker is physically capable of wearing a respirator safely. Conduct fit
testing for all workers who will be required to wear respirators. Workers with beards, scars, or unusual facial
shapes may not be ahle to wear certain kinds of fitted respirators.

7 . Provide protective clothing and arrange for proper disposal or laundering of work clothing.

8. Provide handwashing facilities, preferably with showers.

9. Implement a medical surveillance program that includes blood lead monitoring under the supervision of
a qualified physician pursuant to OSHA regulations. Initial blood testing for lead exposure is required by
OSHA for workers performing certain tasks, such as manual scraping, and for any worker who may be

exposed to greater than 30 pg/mr of lead on any day.

*"
@^Y@
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.& Step-by-Step Summary fcontinuedf

10. Ensure that workers are properly trained in the hazards of lead exposure, the location of lead-containing
materials, the use of job-specific exposure control methods (such as respirators), the use of hygiene facilities,
and the signs and symptoms of lead poisoning. See Appendix 15 for a Worker Fact Sheet on the OSHA
Standard that can be used for training purposes. OSHA and the U.S. Environmental Protection Agency
require all lead hazard control workers to be trained, even if exposures are very low.

11. Post lead hazard warning signs around work areas. Also, post an emergency telephone number in case an

on-the-job injury occurs.

12. Conduct work as specified.

13. Conduct worker decontamination before all breaks, before lunch, and at the end of the shift. Decontamina-
tion usually consists of:

* Cleaning all tools (end of the shift only).

+ HEPA vacuuming all protective clothing if visibly contaminated with paint chips or dust before entering
the decontamination area.

* Entering the decontamination area (dirty side).

* Removing protective clothing by rolling inward (do not remove respirator yet); removing work shoes and
putting in plastic bag.

* Entering shower or washing facility.

* Washing hands and then removing respirator.

* Taking a shower using plenty of soap and water; washing hair, hands, undemeath fingernails, and face

especially well (hand and face washing only is permitted for lunch and breaks).

* Entering the clean area and putting on street clothing and shoes.

14. Maintain exposure assessment and medical surveillance records for 30 years. Notifi, workers within 5 days

after receiving air sampling and blood lead level results.

.&
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l. lntroduction ll. Adult Occupational
Exposure to Lead

Inhalation of dust and fumes, and ingestion
resulting from contact with lead-contaminated
food, cigarettes, clothing, or other objects,
are the major routes of worker exposure to
lead. Once absorbed, lead accumulates in
the blood, soft tissues, and bones, with the
highest accumulation initially in the liver
and kidneys (NIOSH, 1992a). Lead is stored
in the bones for decades, and may cause toxic
effects in adults as it is slowly released over
time (Silbergeld, 1992). Chronic overexposure
to lead results in damage to the kidneys, the
gastrointestinal tract, the peripheral and cen-
tral nervous systems, the reproductive system,

and the blood-forming organs. Adverse effects
in adults include:

A model written compliance plan is provided
at the end of this chapter to help employers
comply with the standard. A summary of the
standard for workers prepared by the Alice
Hamilton Occupational Health Center is

found in Appendix 15.

The potential for worker exposure to lead (as

well as to other hazardous substances, safety

hazards, and physical agents) exists during all
lead hazard control projects. This chapter
provides recommendations to:

* Assist contractors and facility owners in
establishing programs to control employee
lead exposures.

* Help employers and facility owners under-
stand and meet the requirements of the
Occupational Safety and Health Adminis-
tration (OSHA) interim final rule for lead
exposure in construction as it applies to
residential work (29 CFR 1926.62)
(osHA, 1993).

Due to the recognized adverse health effects
of lead, employers should minimize worker
lead exposures as much as possible. The OSHA
construction lead standard is the minimum
Ievel of protection that employers must legally
provide to workers during all lead hazard con-
trol projects. Employers should refer directly
to the OSHA construction lead standard for
complete requirements.

Where To Get the OSHA Standard

The OSHA standard can be obtained
by writing or calling OSHA, Office of
Publications, Room N-3101 , United
States Department of Labor, Washing-
ton, DC 20210; (202) 219-4667, or by
contacting any local OSHA office (see
Appendix 4).

* Abdominaldiscomfort.

* Anemia.

* Colic.

1 Constipation.

1 Excessive tiredness.

* Fine tremors.

i Headache.

* High blood pressure.

i Irritability or anxiety.

* Loss ofappetite.

* Muscle and joint pain.

* Pallor.

* Pigmentation on the gums ("lead line").

* Sexual impotence.
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l Weakness.

l Inability to keep the hand and arm fully
extended ("wrist drop").

The frequency and severiry of symptoms asso-

ciated with lead exposure increase as blood
Iead levels increase. The signs and symptoms
of chronic lead poisoning are well recognized
(Hernberg, 1988; Landrigan, 1985; Proctor,
19BB).

Overt symptoms of lead pr>isoning in adults
generally become apparent when blood lead

levels are between 60 and 120 micrograms per
deciliter (ug/dl) (Figure 9.1). Neurologic, he-
matologic, and reproductive effects, however,
may be detectable at much lower levels. OSHA
recommends a blood lead level no greater than
30 WldL to prevent reproductive problerns, al-
though the medical removal provisions drt not
take effect until the level reaches 508/dL. In
1990, the U.S. Public Health Service estab-

Iished the national goal of eliminating, by the
year 2000, all occupational exposures that re-
sult in worker blood lead levels greater than
25 WldL (DHHS, 1990). The mean blood
lead level for men in the United States during
the period {rom 1976 to 1980 was 16 W/dL
(Mahaffey, 1982; Annest, 1983). In addition,
the American Conference of Governmental
Industrial Hygienists (ACCIH) has proposed
that worker blood lead levels be controlled to
20 peldL (ACGIH, 1993).

Recent studies suggest that adverse health
effects can be detected when blood lead levels
are below the current OSHA standard for oc-
cupational exposure (50 pg/dl), Therefore,
the OSHA standard may not sufficiently pro-
tect workers'health. OSHA is currently de-

veloping a final rule to address this issue (the
current rule is an interim final standard).

In males, increased blood lead levels are associ-

ated with increased blood pressure, with no ap-

parent blood lead threshold (less than 10 ug/dl).
A number of studies have found neurological
symptoms in workers with hlood lead levels as

Iow as 40 pg/dl. In addition, decreased fertility
in men (low sperm count, low sperm motility,

and abnormal sperm shape) has heen identified
at blood lead levels as low as 40 pg/dl.

In women, exposure to lead (as low as 10 tc'r

15 rrg/dl) before and during pregnancy is asso.

ciated with preterm delivery, low birth weight,
an increased frequency of miscarriage and still.
birth, and problems in early mental develop-
ment of the fetus (ATSDR, 1990; National
Academy of Sciences, 1993).

\When a family member is occupationally ex-
posed to lead, leadetl dust may be carried home
on clothing, on skin and hair, and in vehicles.
High blood lead levels in resident children and
elevated concentrations oflead in house dust
have been found in the homes of workers em-
ployed in industries associated with high lead
exposure (Grandjean, 1986). Children of
workers with lead poisoning or children of
any worker exposed to high lead levels should
be tested for lead exposure by a qualified
health-care provider.

lll. Background on
Federal Worker Protection
Standards for Lead

For many years, there was a large disparity be.
tween OSHAs requirements fcrr lead-exposed
workers in general industry and those in con-
strLrction. In 1978, OSHA promulgated a final
lead standard for general industry (29 CFR
1910.1025). This comprehensive standard es.

tablished a permissible exposure limit (PEL)
of 50 micrograms of lead per cubic rneter of air
(ug/m') (8-hour, time-weighted average) and
included requirements for engineering controls,
personal protective equipment, air monitoring,
medical surveillance, and employee training.
Medical removal, with economic protecrion of
wages and benefits, was specified for employees
with an average blood lead level at clr above
50 pg/dl.

The construction industry was exempted from
the 1978 lead standard, primarily due to con-
cerns regarding feasibility, the short duration of
many exposures, and the relatively high number
of temporary empkryees (OSHA, 1978). Prior
to 1993, worker exposures to lead in the

.s
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Children t Lead Concentration
in Blood

(pg Pb/dL) t Adult
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EncephalopathyF
NephropathyF

Frank AnemiaF

ColicF
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Vitamin D Metabolism (?)
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Figure 9. t Adverse Health Effects of Lead ln Adults and Children

tr Effects in children
generally occur at
lower blood lead
levels than in adults.

tr The developing nervous
system in children can
be affected adversely at
blood lead levels of less
than 10 pg/dl.

Adapted from: ATSDR , Toxicological Profile for Lead (1989)
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construction industry were regulated by several

sections of the 1971 construction industry stan-
dards (29 CFR 1926), which included a PEL for
lead of 200 pg/m1, and did not include require-
ments for medical monitoring, removal of ex-
posed workers, or other specific protective
measures regarding lead.

The HUD Interim Guidelines for Lead-Based

Paint Abatement in Public andlndianHousing
(Revised Chapter 8, 55 FR 39973, August
1991) recommended that the requirements
of the OSHA general industry lead standard
be established as a minimum level of protection
for workers performing lead-based paint abate-
ment, and that additional medical monitoring
and respiratory protection be provided. Both
OSHA and the National Institute for Occupa-
tional Safety and Health (NIOSH) have re-
cently published recommendations that expo-
sures to lead in construction be minimized
through the use ofengineering controls and
work practices, and that comprehensive
worker protection programs be provided for
lead-exposed workers (OSHANIOSH, 1991 ;

NIOSH, 1992a).

In 1990, OSHA began to develop a compre-
hensive standard regulating lead exposure in
the construction industry. Since no proposed

final rule was forthcoming by late 1992, Con-
gress required in Title X of rhe Housing and
Cornmunity Development Act of 1992 (Octo-
ber 28, 1992) that OSHA issue an interim final
rule for the consrrr-rction industry within 180

days. Congress required that the standard be

as protective as the worker protection require-
ments contained in the 1991 HIJD Interim
Guidelines for Lead.-Based Paint Abatement in
Public and Indian Housing (i.e., PEL of 50 pg/mr)

OSHA complied with rhis mandate, issuing

an interim final rule for lead exposure in con-
struction on May 4,1993 (OSHA, 1993).

Workers engaged in routine maintenance work
are covered by the general industry standard.
Maintenance workers engaged in interim
control or abatement work are covered by

the construction standard.

.&

Generally speaking, the new lead in construc-
tion standard requires employers to do the
following:

* Evaluate workers'exposures.

* Ifexposures cannot be assessed before a job

begins, determine if the job will involve
manual demolition, manual scraping, or
heat gun or power tool use.

i Implement engineering, work practice, and

administrative controls.

* If these controls do not reduce exposures

below the PEL, implement a respiratory
protection program.

i Provide protective clothing.

* Provide handwashing or shower facilities.

* Provide a medical surveillance and blood
lead monitoring program.

i Ensure that workers are trained adequately.

* Post warning signs.

lV. Previous Evaluations of
Worker Exposures During
Residential Lead Hazard
Control Work
Prior to the initiation of lead hazard control
work, employers should review the results of
previous exposure assessments to help select
proper methods, engineering controls, personal
protective equipment, and work practices. In
general, the data collected to date indicate that
workers are occasionally exposed to lead levels
greater than 50 pg/mr in most types of lead haz-

ard control work, and that exposures are highly
variable. Practically speaking, this means that
most lead hazard cclntrol workers will need pro-
tective measures, such as respirators and medi-
cal surveillance. Some forms of lead hazard

control (such as wet cleaning) may require

only minor worker protection measures while
others may require more substantial measures.

9-8
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OSHA has recently collected exposure data
that are representative of employees' lead expo-
sure levels (8-hour, time-weighted average) for
various construction activities, and are summa-
rized in a table inthe FederalRegister (58 FR,

No. 84, May 4, 1993, Table 4, p.26612).

'$7hi1e 
aqerage exposures in housing are gener-

ally below the PEL, it is important to under.
stand that worker exposures at a given site may
vary widely from previous exposure assessments

(even for the same activity) due to variations in
environmental conditions, work practices, the
lead concentration in paint, and the total quan-
tity of lead-based paint abated. Results from two
relevant NIOSH studies of abatement activities
are summarized below to illustrate how variable
exposures can be.

Chapter 9: Worker Protection

A. The HUD Lead-Based Paint
Abatement Demonstration
NIOSH investigators evaluated exposures and
analyzed the exposure data collected by HUD
contractors during the 1990 HUD Lead-Based

Paint Abatement Demonstration that took
place in single-family Federal Housing Author-
ity (FHA)homes (NIOSH, 1992). During the
demonstration, HUD prohibited certain abate-
ment methods with high exposure potential
(such as torch burning) and required the use

of competent persons (as defined in the OSHA
Lead Exposure in Construction standard), en.
gineering and work practice controls, worker
training, protective clothing and equipment,
medical surveillance, and exposure monitoring.

..%

Table 9.1 Personal Breathing Zone Air Sampling for Lead by Method or Activity*

NOTE: Underlined methods resulted in maximum exposures above the OSHA PEL.

OSHA PEL (8-hour, time-weighted average) = 50 pg/m3
- Data collected by HUD lndustrial Hygiene Contractors.
1 Other abatement activities.
2 Samples with no identified method/activity are not reported.

Laboratory-assigned Limit of Quantitation (LOa): 0.4 pg/m3

Abatement
Method/Activity

Personal Breathing Zone Lead Concentrations

Number
of

Samples
Minimum
(pg/m')

Maximum
(pg/m')

Geometric
Mean

(pg/m')

Geometric
Standard
Deviation

Abrasive

Chemical removal

Cleaning

Encapsulation

Enclosure

Finalcleaning

Heat gun '\
Precleaning

Replacement

Setup

Otherl

Missing2

28

291

138

83

50

56

360

31

110

153

15

87

0.4

0.4

0.4

0.4

0.4

0.9

0.4

0.9

0.4

0.4

0.4

399

476

588

26

72

36

916

11

46

137

207

8.8

3.3

1.9

1.4

1.7

2.1

6.4

1.5

2.5

'1.5

1.9

7.6

4.1

3.6

2.8

3.2

2.8

4.7

2.2

3.9

3.1

5.1
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Understa nding Worker Exposure VariaDility:
Why Every Contractor Needs to Monitor Worker Exposure

Worker lead exposures during lead hazard control activities have been found to be highly variable. Due to
differences in individual work practices and environmental variations, personal airborne lead exposures even
among workers in the same job category and work area can vary significantly. Therefore, it is recommended
that employers sample each type of worker on the job, preferably over several shifts (days) that are represen-
tative of the entire job. This recommendation is based on the NIOSH determination that estimating the expo-
sures of a group of workers with similar exposure risk (e.9., same job category) by sampling only a few work-
ers in the group is reasonably accurate (within 20 percent) only il lhe geometric standard deviation (GSD) of
the group's exposures is less than '1 .15 (McDermott, 1985). ln the vast majority of occupational groups, and
particularly in the construction industry, this condition will nof be met; therefore, employers should monitor ev-
ery type of employee at the worksite. For example, NIOSH investigators found that GSDs for residential lead-
based paint abatement during the HUD demonstration ranged lrom 2.2 to 7.6 by method (see Table 9.1).
However, it is nof necessary for employers to conduct monitoring on each and every residence where work
is proceeding. lf the work is similar, monitoring may be performed in 1 of every 20 dwellings.

The NIOSH summary of the personal monitor-
ing results is presented in Thble 9.1. This per-

sonal breathing zone sampling was conducted
primarily to examine exposures during different
methods and activities. Sampling periods were
generally less than a full shift, making it impos-
sihle to compare these results to typical lead
hazard control jobs. !7hi1e the average personal

exposures to lead were generally low, the vari-
ability of exposures was very high. The geomet-

ric mean exposures were 3.1 pg/mr, hut the
geometric standard deviation was 4.4. NIOSH
recornrnends that gener:rlizing the results from
a lirnited sample, such as the HUD demonstra-
tion, to an entire population of workers is rea-

st',nable only if the variability is low and if the
geometric standard deviation is less than 1.15.

According to the maximum exposure levels,
workers were exposed to lead above the OSHA
PEL in 7 of the 11 NlOSH-assigned method
caregories, which would indicate that most
types of lead hazard cLrntrol can produce

exposures above the PEL.

Personal lead exposures were found to vary
significantly for different abatement methods,
contractors (with significant method-contractor
interaction), and housing units. Paint lead con-
centration alone was found to be a poor predic-
tor clf personal breathing zone exposures during
abatement.

The HUD data should be usefr,rl for initial plan-
ning purposes. However, when reviewing the
exposures, it is important to recognize that ex-
posures during the HUD rjemonstration will
not he representative ofother c()ntractors,
work locations, or types of buildings.

Limited air sampling for at least a few job sites

for each contractor is therefore recommended,
although it is nor necessary to perform air sarn-

pling on every job.

B. Lead-Based Paint Removal
NIOSH investigators conducted an evaluation
ofworker exposures during a lead-based paint
rernoval and cleaning pilot project (NIOSH,
1993). The project was designed to evaluate
the following removal methods:

i Dry scraping followed by broorn sweeping
(dry sweeping)-this was selected to dem-
onstrate exposures with no use ofengineer-
ing or work practice controls.

* Wet scraping (painted surfaces were wetted
with water mist) folkrwed by high-efficiency
particulate air (HEPA) vacuuming (wet

HEPA).

l Wet scraping followed by HEPA vacuuming,
with an air-filtration device (AFD) that is

9-l o



Figure 9.2 Personal Breathing Zone Air Sampling

Personal Breathing Zone Air Sampling involves drawing air through a 0.8trr Mixed Cellulose Ester Filter in a
closed-face 37mm filter cassette using an air sampling pump running at 2 liters/minute.

Tygon Tubing Connecting
Air Sampling Pump and
Filter Cassette 37mm Filter Cassette

Housing a Mixed Cellulose
Ester Membrane Filter and
Backup Pad. Cassette is
Positioned Within a One
Foot Radius of the Mouth.
Air Sampling is Performed
Outside the Respirator with
a Closed Face Cassette.

Battery-Powered Air
Sampling Pump Operating
At 2 liters/minute

.H,$

.&

equipped with a HEPA filter (wet HEPA/
AFD) to pump air out of the work area (i.e.,

"negative air").

The final step for each of the methods was the
wet mopping of floors.

In this study, workers were potentially overex.
posed to lead when using each of the removal
methods. Short-term exposures ranged from 5

to 360 pg/mr, with a geometric standard devia-
tion of 2.9 overall. Of the methods evaluated,

Chapter 9: Worker Protection

the wet HEPA method appeared to offer the
best control for worker exposures and area air-
borne lead concentrations. Extrapolated 8-hour
exposures for workers who used all three meth-
ods during a shift (which should be considered
minimum values) ranged from 6 to 73 pg/m'.

The method, mean paint lead concentration,
precleaning surface lead concentration, and
work crew practices were all found to be related
to average worker exposures.

.s
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V. OSHA Requirements for
Residential Lead Hazard
Control Work
The preceding NIOSH data indicate that the
OSHA standard will apply to most forms of
residential lead hazard ahatement work. The
OSHA interim final rule for construction ap-
plies a level ofprotection (generally equivalent
to the lead standard for general industry) to all
occupational exposures to lead in construction,
including lead abatement, repair or renovation
of sffuctures containing lead, cleaning and
disposal of lead-contaminated materials, and
maintenance operations.

The OSHA standard covers the following work:

i Demolition or salvage of structures con-
taining lead.

* Removal, enclosure, or encapsulation.

* Renovation, alteration, repair, or con-
struction of structures or substrates that
are coated with lead-based paint.

* Lead cleanup.

* Tiansportation, storage, disposal, or con-
tainment of lead debris at the site of lead
hazard control acrivities.

* Any maintenance work.

Various provisions of the standard are triggered
by an action level of 30 pgimr (the same as the
general industry standard) and a PEL of 50 pg/ml
(both measures are expressed as 8-hour, time-
weighted averages). Employers may use a com-
bination of engineering controls, work prac-

tices, and respiratory protection to comply with
the PEL. However, engineering and work prac-
tice controls must be used first. As a practical
matter, engineering and work practice controls
in residential lead hazard control work are lim-
ited largely to the use of low dust-generating
hazard control methods, such as enclosure
and wet methods. This means that respirators
will be needed for most types of lead hazard

control work in housing, since the variability
of exposures is quite high.

.&

As in the general industry standard, OSHA re-
quires adjustment of the PEL to ensure that em-
ployees who work longer than B hours are not
exposed to a greater daily dose ofairborne lead.

For work shifts longer than B hours, the PEL is
reduced according to the following formula:

AdjustedPEl= , i00 ,,
number of hours worked

For example, if the work shift is 10 hours, the
PEL becomes 40 pg/m3.

1oo = 4o uelm'
10 hours '

A trigger for worker protection requirements
based on paint lead concentration was consid-
ered by OSHA, but rejected. Given the vari-
ability of work practices and methods, OSHA
concluded that no useful correlation between
surface concentrations and occupational expo-
sures could be established.

In recognition of the difficulties of conducting
exposure assessments during construction jobs,

the interim final rule establishes task-related
triggers. Certain protective measures are trig-
gered by rasks (listed in Table 9.4) that com.
monly produce exposures greater than the PEL,

even with prescribed protective measures. Per-

formance of any task on one of the lists triggers
specific interim protective requirements that
will remain in effect until results of an exposure
assessment demonstrate that such protection is

not necessary.

The interim final rule requires that the follow-
ing provisions be made:

i Written compliance plan and competent
person(s).

* Initial exposure assessment and periodic
exposure monitoring.

* Thsk-related triggers, with interim protec-
tion during assessment.

1 Engineering, work practice, and administra-
tive controls.

9-12
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Table 9.2 Worker Exposure Limits and Guidelines

Table 9.3 Required Action Under the OSHA Standard by Exposure Level

- All exposure levels are 8-hour, time-weighted averages.

*

* Protective clothing and equipment.

* Housekeeping.

* Hygiene facilities and practices.

* Medical surveillance.

i Medical removal protection.

* Hazard communication programs and
training on specific operations causing
lead exposure.

1 Signs.

* Recordkeeping.

* Observation of monitoring.

Individual States that have approved plans for
OSHA enforcement may adopt their own lead
standards for the construction industry, as long
as their requirements are at least as stringent as

the Federal OSHA standard. Employers will
need to ensure that their programs for worker
protection meet applicable State requirements.

The OSHA standard does not specifu the
methods for any given type of operation, such
as lead-based paint removal. The method of

Air lead

OSHA Permissible Exposure Limit (PEL)

OSHA action level

50 pg/m3

30 pg/m3

Blood lead

OSHA medical removal limit

OSHA recommended levelto prevent reproductive problems

ACGIH proposed Threshold Limit Value

50 pg/dl

30 pg/dl

20 pg/dl

CATEGORY I CATEGORY II CATEGORY III

30 pg/m3* and under (below
the action level)

30-50 t"rg/m3 (above the action
level, but below the PEL).

50 pg/m3 and over (above
the PEL).

Train employees.
Conduct exposure
monitoring.
Maintain records.

Same as category l, plus:

Provide respirator at
employee request.

Conduct exposure monitoring
every 3 months.

Conduct blood lead
monitoring.

Same as category ll, plus:

Enforce respirator use.

Enforce use of protective clothing.

Develop monitoring
every 6 months.

Enforce housekeeping.

Provide hygiene facilities and
enforce washing.
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removal is left to the discretion of the employer,
and constitutes an important potential engi-
neering control. In some cases, however, the
method of abatement or interim control will
have already been selected by a risk assessor

and/or the property owner based on other
considerations.

A, Written Compliance Plan
and Competent Personfsf
For every job, OSHA requires employers to pre-
pare a written cclmpliance plan that specifically
describes how the standard will be implemented
and includes regular and frequent inspections of
the job site by a competent person. The written
compliance plan, in conjunction with frequent
work area inspections by a competent person,

should ensure the prevention ofdangerous,
unhealthy, or unsafe conditions.

1. Written Compliance Plan

An example of a written compliance plan ap-
pears at the end of this chapter. Prior to the
start of every job in which employee exposure

will potentially exceed the OSHA PEL, em-
ployers must develop and implement a written
compliance plan. (Providing respirators does

no[ make a written plan unnecessary.) The
written plan should be an organized strategy
for protecting workers and should account for
potential exposure problems, control alterna-
tives, and a schedule for inspection of the job
by the competent person(s). At a minimum,
OSHA requires that written plans include:

* A description of equipment and materials,
controls, crew size, job responsibilities, and
operations and maintenance procedures for
each activity in u,hich lead is emitted.

* A description of specific control methods
(e.g., abatement process selection, wet
methods). For engineering controls, include
supporting engineering plans and studies

used to select methods.

i Technology considered in meeting the PEL.

* Air monitoring data documenting sources

of lead emissions.

@*%v

* A detailed implementation schedule for the
compliance plan, including the schedule for
inspections by a competent person.

* A description of the lead work practice
program that will be used to control worker
exposures. (This includes the use ofprotec-
tive work clothing and equipment, hygiene
facilities and practices, and housekeeping
practices. )

* A description of arrangements made among
contractors on multicontractor worksites
to inform affected employees (including by-
standers) ofpotential lead exposures, and to
clarify responsibilities with regard to control
of those exposures.

For those hazard control jobs that proceed over
an extended period in multifamily housing,
OSHA requires that the written compliance
plan be updated at least every 6 months. Single-
family housing will require a separate plan for
each dwelling. The plan must be available at
the worksite for representatives of OSHA or
NIOSH, and at the request of any affected
employee or employee representative. (See

the end of this chapter for copies of blank
and completed written compliance plans.)

2. Competent Person(s)

As defined by OSHA, a "competent person" is

one who is capable of identifying existing and
predictable hazards at the worksite, and who
has the authtrrity to ensure fr()mpr corrective
measures are taken to eliminate them. The em-

ployer must utilize a competent person (or per-

sons) to ensure that the worker protection pro-
gram is effective. The definition of a competent
person and the requirement for regular and fre-
quent inspections of job sites, materials, and
equipment by a competent person are identical
to those already required by OSHAs general

safety and health provisions for construction
work (29 CFR 1926.32 and 29 CFR 1926.20).
In the context of a lead-based paint abatement
job, the competent person should have knowl-
edge of the lead exposures for each abatement
method in use; the potential hazards from lead
and other substances or physical agents in the
worksite; the appropriate engineering controls,
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work practices, and personal protective equip-
ment for the job; the requirements of OSHA
construction standards (29 CFR, Part 1926);

and the recommendations of these Guidelines
and other general sources of information. The
competent person's worksite inspection fre-
quency should be based on the magnitude of
potential lead exposures, the number of workers

at each site, and the employer's past experience.
Duties of the competent person include:

1 Determining whether lead is present before
work begins.

* Ensuring that employee exposure assessment

is performed.

i Ensuring that workers use required protec-
tive clothing and respirators.

* Ensuring that up-to-date copies of respirator
fit tests and medical examination results are

available.

* Ensuring that proper hygiene facilities are

available and in use.

* Ensuring that engineering controls are

operating properly and are effective.

* Posting lead hazard work areas with waming
signs.

B. Exposure Assessment

1. Initial Exposure Assessment

The OSHA standard requires all employers

to conduct initial exposure assessments for
all lobs involving the use or removal of lead or
lead-containing materials. The purpose of the
initial assessment is to determine if any workers
are being exposed to lead equal to or greater

than the action level of 30 gg/mr. The expo-
sure assessment can include current results
from exposure monitoring of employees, previ-
ous monitoring results, or other objective data
demonstrating that the specific product, pro-
cess, operation, or activity involving lead can-
not result in exposures above the action level
under any circumstances. Each of these meth-
ods for exposure assessment is discussed in
more detail below.

Chapter 9: Worker Protection

The initial exposure assessment may be limited
to workers that are believed to have the greatest

exposures to airborne lead. !7hen planning
which employees to include in the initial expo.
sure assessment, the following should be consid-
ered: any information, observations, or calcula-
tions that would indicate potential airborne
exposure to lead, including previous measure-

ments of airborne lead; and any employee com-
plaints of symptoms consistent with exposure to
lead. Additional factors that should be consid-
ered include the worker's distance from airborne
lead sources; employee movement, ventilation,
and airflow patterns; and individual work prac-

tices. If no information is available for assessing

maximum-risk employees, then all workers
should be assumed to be at risk. NIOSH has

published recommendations for selecting
maximum-risk employees (NIOSH, 1977).

P o sitiu e initial determination

When the initial assessment shows the poten-
tial for any employee to be exposed to lead at or
above the action level (for 1 day or more), the
determination is positiore and exposure monitor-
ing (or assessment with existing data) for each
individual on the job must be conducted during
representat ive work sh ifts.

N egativ e initial det ermination

When the determination shows that no em-
ployee is potentially exposed to lead at or above
the action level (for 1 day or more), the deter-
mination is negatiue and further exposure assess-

menr is not necessary until there is a change
in the workplace (see Monitoring frequency
below).

2. Exposure Monitoring

Personal monitoring

"Exposure monitoring" refers to the measure-

ment of a worker's exposure to an airborne con-
taminant, regardless of any respiratory protec-
tion worn. An air sample is collected outside
of any respirator worn, as close to the worker's
mouth and nose as is practical (often the collec-
tion device is located on the shirt collar).

9-15
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OSHA requires that exposure monitoring con-
sist of full-shift samples (at a minimum, one
sample for each job classification in each work
area). In the case of multiple shifts, each shift
or the shift with the highest expected exposure
level should be monitored. Since the degree of
worker protection provided may depend on the
results of exposure monitoring, it is critical that
the sampling be representative of the employ-
ees' regular, daily, and highest exposure to lead.
It is not necessary to perform sampling in each
dwelling where work is performed.

Number of samples

There is no formula for determining the total
number of samples to be collected during each
job. The sampling protocol should be developed
on a case-by-case basis by an industrial hygien-
ist or other qualified occupational safety and
health professional.

Samplingmethods

NIOSH and OSHA have published laboratory-
based sampling methods for personal airborne
lead, with guidelines for acceptable precision
and accuracy (OSHA, 1985; NIOSH, 1984).
The sampling method used for monitoring must
have an accuracy rate not less than *25 percent
for the action level of 30 pg/mr. Employers
should use laboratories that are accredited for
environmental lead analyses. Requirements
for a National Lead Laboratory Accreditation
Program (NLLAP) have been developed by
the U.S. Environmental Protection Agency's
(EPAs) Office of Pollution Prevention and
Toxics for the recognition of private and/or
State laboratory accreditation systems. A
complete list of EPA NllAP-recognized
laboratories is available to the public from
NIOSH (1-800-35-NIOSH) or the Nation-
al Lead Information Center Clearinghouse
(L-800424-LEAD).

Monitoring frequency

Employers do not need to perform air sampling
in each dwelling treated. A reasonable ap-

proach would be to conduct air sampling in
1 dwelling out of every 20 treated, with an em-
phasis on sampling worst-case dwellings. This

.&

approach can be used for both large, multifamily
and small, single-family jobs.

Ifemployee exposures to lead are at or above
the action level, but not exceeding the PEL,
then employers must perform monitoring at
least every 6 monrhs. If employee exposures are

above the PEL, then monitoring must be per-

formed at least every 3 months. The monitoring
must be continued every 6 months (or every 3

months) until at least two consecutive measure-

ments that are taken at least 1 week apart are

below the action level (or PEL).

Employee notification

Employees must be provided with written re-
sults of their exposure within 5 (working) days

of the completion of the exposure assessment.

This concludes the exposure assessment

requirement.

Other air sanpling

Samples collected inside a worker's respirator
may be used to determine the effectiveness of
a respiratory protection program, although such
sampling is often quite difficult for most types

of respirators. "Area" samples (those collected
in the general area of the work activity or at
the perimeter of the lead hazard work area)

may be used to assess potential bystander expo-
sures. While inside-respirator and area samples

are potentially useful, neither can be used to
meet OSHA monitoring requirements and
they should not be considered a substitute
for personal sampling.

3. Previous Monitoring Results

To use previous monitoring results for exposure
assessment of employees, the data must have
been collected within the past 12 months, and
the work operations and work conditions should
closely resemble the processes and types of ma-
terials, control and containment methods, work
practices, and environmental conditions in the
current workplace, including the condition of
the lead-based paint, the concentration of lead

in paint, and the degree of employee training
and supervision. Employers must have this data
in their possession to present to an OSHA
compliance officer.
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4. Objective Data

Objective data rnay not be used for exposure
assessment for any of the activities listed in
OSHA's task-related triggers (see below). Ex-
amples of objective data that OSHA would al-
low are the results of laboratory product test
results from manufacturers of lead-containing
products or materials, or results of an industry-
wide study. (The HUD demonstration project
described earlier does not constitute an in-
dustrywide study since prc'rject conditions were
different from ordinary conditions.) Since
manufacturers' data are of varying quality,
employers should determine whether the data
have been collected in a sound and objective
manner.

Additional requirements for the use of objective
data are:

* The data must show that the product, pro-
cess, or material cannot result in employee
exposure to lead that is equal to or greater

than 30 pg/mr during any aspect of the job.

* The employer must establish and maintain
accLlrate records of the objective data and
its relevancy (see the information on
recordkeeping below).

C. Thsk-Related Tiiggers

Until exposure assessments have been
completed, employers must rely on OSHA's

Chapter 9: Worker Protection

task-related triggers to determine appropriate
controls and work practices. OSHA's task.
related triggers are based on three categories
ofexposure (see Table 9.4). Iflead is present

when any of these tasks are performed, interim
protective provisions are required prior to and
during assessment of employee exposures.

Required interim protection during initial
exposure assessment includes respiratory protec.
tion, protective work clothing and equipment,
change areas, handwashing facilities, training,
and initial blood sampling and analysis. Re-
quirements for the three lisrs of tasks are identi-
cal except for the minimum respiratory protec-
tion, which depends on the assumed exposure
range. For example, for airborne concentrations
of lead less than 500 pg/mr, the required mini-
mum respiratory protection is a half-mask,
air-purifying respirator with HEPA filters
(see Figure 9.3).

The employer can discontinue the interim pro-
tection for any employee performing one of
these tasks only after it is documented that the
employee's exposure is below the PEL. Respira-
tory protection can be reduced only after it is

documented that the exposure is below the as-

sumed range for the task. It is unlikely that risk
assessors or inspector technicians, who scrape

limited surface areas, will require respiratory
protection. It is not necessary for such individ-
uals to wear respirators, unless a large number
of samples will be collected on a single day.

Table 9.4 Residential Lead Hazard ControlAssumed Exposures for OSHAs Task-Related Triggers (adapted
lrom 29 CFR 1926.62)

50 pg/m3 to 500 pg/m' 500 pg/m3 to 2,500 pg/mS Greater than 2,500 pg/m'

Manual demolition

[t/anual scraping

Manualsanding

Heat gun use

Power tool paint removal in the
H EPA vacuum-assist dust
collection system

Cleanup on dry, abrasive
blasting jobs

Abrasive blasting enclosure move-
menuremoval

Abrasive blasting

Note: Abrasive blasting without a HEPA local exhaust system is not permitted in residential dwellings.
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Figure 9.3 How to lnspect Your Respirator.

i

YES!

A Half-Mask, Air-Pu rifying Respirator
with HEPA Cartridges ls Appropriate
for Many Residential Lead Hazard
Control Jobs. Paper Dust Masks are
NOT Adequate.

STRAPS-hold the respirator on your head.
One goes over the crown of your head. An-
other headband has two plastic straps, which
go straight up and straight back on your head.

Check: Are they elastic? Are they torn? Do
the buckles and snaps work?

GASKETS-are rubber rings that make a
tight seal between the filter and the face piece
present. (Not every respirator has gaskets.)

Check: Are they there? Are they ripped or torn?

FACE PIECE-|s made of rubber, silicon, or
other materials.

Check: ls it ripped or worn? ls the face piece
bent? ls it clean?

EXHALATION VALVE-|s where you breathe
out. lt is a small rubber flap about the size of
a quarter. lt is underneath a cover.

Check: Take off the cover. ls the valve there?
ls it ripped or bent? ls it dirty?

INHALATION VALVES-are where you
breathe in. There are two small rubber flaps
behind the filters.

Check: Are both there? Are they ripped or bent?
Are they dirty?

Filters-filter the air. They are also called
"cartridges."

Check: Do you have the right one for the job?
When you work with lead, you need HEPA filters.
When you use solvents or caustic paste, you will
need other filters, too. Change filters regularly,
especially when it becomes harder to breathe.

Courtesy: Alice Hamilton Occupational Health Center

;.&-i ,'
li

ito!
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Negative-pressu re f it check
Cover the two filters or the air hose with
your hands and inhale gently. Hold for a
count of ten. You will feel the respirator pull
against your face. You can feel the area of
the seal tightening to your face. lf there is a
leak, air will rush in through the leak instead
of pulling the mask against your face. You
will feel air move against your cheeks. lt
may feel like a feather brushing across your
face. The air will move toward your mouth.
You may hear the air flow. lf someone is
watching you, they should see the respirator
suck in a little at your nose.

Negative-pressure fit check

Positive-pressu re f it check
Cover the rubber flap exhalation valve with one
hand and puff out gently. You should feel the
force of your breath balloon the respirator out a
tiny bit. This is like the feeling you get when
you first blow up a balloon. You have to blow
harder to get over the resistance of the bal-
loon. As the mask moves out, you willfeelthe
seal of the respirator tighten on your face. lf
there is a leak in the mask, air will rush out of
the leak instead of making the mask balloon
out. lf there is a leak, you will feel air rush out
against your cheeks. You will not feel the seal
tightening to your face. Don't blow too hard, or
you can blow out your intake valves and break
a good seal.

Courtesy: Alice Hamilton Occupational Health Center

Positive-pressure f it check
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D. Engineering and Work
Practice Controls
OSHA requires employers to institute engineer-
ing and work practice controls to the extent
feasible to reduce worker exposures so they are

at or below the PEL. The Society for Occupa-
tional and Environmental Health (SOEH) has

published recommendations on engineering and
work practice controls (SOEH, 1993).

Some examples of good engineering controls
are:

* Providing HEPA-filtered local exhaust ven-
tilation for devices and abrasive power tools,
including all blasting equipment, needle
guns, sanders, and grinders.

* Using HEPA vacuums for cleanup instead
of dry sweeping or compressed air.

* Providing adequate ventilation during
indoor heat gun use to prevent buildup
of lead and volatile organic compounds.

i Using wet methods to reduce airborne dust
generation; for example, a water sprayer to
hold down settled leaded dust on the plastic
sheeting covering the floor or ground.

Some examples of good work practices are:

* Wetting of surfaces with water mist prior
to scraprng, sweeping, or sawing.

) Providing onsite washing facilities, and
following good hygiene practices.

* Daily cleanup of work area and equipment
to prevent leaded dust accumulations.

* Whenever feasible, avoiding methods with
known high exposure potential, such as

machine sanding without local exhaust
ventilation.

E. Respiratory Protection
Program
Even with implementation of engineering and
work practice controls, respiratory protection
will probably be necessary for most abatement

methods, such as lead-based paint removal by
chemicals, heat gun, or abrasive techniques,
and some other operations, including setup,

cleaning, many forms of interim control, and
maintenance. Due to the variability of expo-
sures in construction, contractors may need to
use more than one type of respirator at a given
job. Respirator selection for each job should be

determined by an industrial hygienist or other
trained health and safety professional.

OSHA requires the use of respirators:

* \Uhen an employee's exposure exceeds the
PEL and as interim protection for tasks

specified in the task-related triggers.

* In work situations where engineering and
work practice controls are not sufficient to
reduce employee exposures below the PEL.

* Whenever an employee requests a

respirator.

Because there are recognized health effects
at blood lead levels below what is allowed by
OSHA, employees may wish to use respirators
even when their exposures are below the PEL.

Whenever respirators are used, either on a vol-
untary or mandatory basis, employers must es-

tablish a respiratory protection program. Respi-
rators are devices that must be used carefully
(29 CFR 1910.134, OSHA respirator standard).
A minimally acceptable respiratory protection
program must include selection of respirators on
the basis ofworker exposures; written standard
operating procedures; training of workers in the
proper use ofrespirators; fitting, regular clean-
ing, maintenance, and inspection of equipment;
and storage in a clean and sanitary location.
li7orkers must not be assigned to tasks requiring
the use of respirators unless it has been deter-
mined by a physician that they are physically
able to perform the work and use the respirator.
Under the OSHA Lead Exposure in Construc-
tion standard, employers are required to:

* Provide respirators approved by NIOSH and
the Mine Safety and Health Administration
(MSHA) for protection against leaded dust,
fume, and mist at no cost to the employee.

*
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i Select required respirators for employees
based on the maximum airborne concentra-
tions oflead, expected or measured, accord-
ing to Thble 1, 29 CFR 1926.62.

* Upon employee request, provide a powered

air-purifying respirator (PAPR) to any em-

ployee in lieu ofthe selected respirator if
this will provide sufficient protection.

* Ensure that the respirator issued to each em-
ployee fits properly and exhibits minimum
face piece leakage.

* Perform qualitative or quantitative fit tests

at the time of the initial fitting and at least

every 6 months thereafter for employees
wearing negative-pressure respirators.

* If an employee exhibits difficulty during fit
testing or subsequent use, provide an appro-
priate medical examination to determine
whether the employee can wear a respirator
while performing the job.

* If filter respirators are used, maintain an
adequate supply offilters, and instruct
each employee to change the filter ele-
ments whenever an increase in breathing
resistance is detected.

Chapter 9: Worker Protection

blower that provides clean air to the worker,
thus reducing breathing resistance.

If an initial determination or exposure monitor-
ing indicates potential airborne exposure to
contaminants other than lead, such as solvents
used during chemical stripping or heat gun use,

reevaluation of the respirator selection is war-
ranted. It would be prudent to select a respirator
(or filter) that protects against both lead particu-
late and organic vapors. If a worker has an in-
crease in blood lead level, reevaluation of the
respirator program, personal hygiene, and work
practices is needed.

F. Protective Clothing and
Equipment
OSHA requires that employers provide and en-
force the use of protective clothing whenever
employees are exposed to airborne lead above
the PEL (irrespective of respirator use) and as

interim protection for employees performing
tasks listed in the task-related triggers. Hard-
hats, goggles, safety shoes, and other personal
protective equipment may also be required by
other OSHA standards, depending on the type
of work performed. These materials must be

supplied at no cost to employees.

Leaded dust is not absorbed directly through the
skin; however, lead contamination of workers'
clothing and person has resulted in lead expo-
sure for workers and their families in the past.

The use of protective equipment, in conjunc-
tion with good hygiene practices and washing
facilities, should prevent contamination of
workers'personal clothing and prevent the
transfer of lead contamination from the work
area to lunch and break areas, personal vehi-
cles, and workers'homes. Workers should be

equipped with disposable or reusable cover-
alls or similar full-body work clothing, gloves,

hardhats, safety shoes, disposable shoe covers,

chemical-resistant clothing (for skin-contact
hazards), safety glasses, face shields, and gog-

gles (in conjunction with portable eyewash

equipment).

Since workers may spend most of their time on
abatement jobs wearing protective clothing, it
should be selected to prevent heat stress. For

.s
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1. Respirator Selection

If a respirator is required, it is the employer's
duty to enforce its use.

Employers should refer to the OSHA interim
construction lead standard (Thble 1, 29 CFR
1926.62) for the proper selection of respirators.
In the absence of hazardous contaminants other
than lead, the half-mask, air-purifying respirator
with HEPA filters should be adequate for most
lead hazard control jobs, since most exposures

are usually less than 500 W/mi.

Respirators specified for higher concentrations
can also be used at lower concentrations of lead.

For example, PAPRs may be preferred over half-
mask, negative-pressure respirators because they
are more protective, produce less cardiovascular
stress, and are generally more comfortable to
wear. PAPRs include a small, battery-powered



.$ Chapter 9: Worker Protection .&

Figure 9.5 Types of Respirators Used in Residential Lead Hazard Control Work.

Half-Mask, Air Purifying Respirator

Adequate for Atmospheres Up To 500 pgim3 Lead

Full-Face, Air Purifying Respirator

Adequate for Atmospheres Up To 2500 pg/m3 Lead

Powered Air Purifying Respirator

Adequate for Atmospheres Up To 2500 pg/m3 Lead
(Filter and Battery-Powered Blower are worn on Belt)

9-22
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example, the use of breathable clothing (cotton
or paper fabric) is appropriate during most
abatement work to reduce the potential for em-
ployee heat stress. Shoes or disposable shoe cov-
ers should have nonskid soles, particularly for
work on plastic-covered surfaces. Shoe covers
should not be used when workers need to climb
ladders and scaffolding because they may cause

slips and falls; nonskid work boots should be

used instead. Work boots or shoes should be

removed from the work area only in a sealed

plastic bag. Torn shoe coverings also present a

serious hazard and should be replaced as often as

necessary. Chemical-resistant protective cloth-
ing will be necessary for any work involving
caustic or solvent-based strippers and other sub-

stances that are hazardous upon skin contact.
For example, caustic paint strippers require spe-

cial clothing and gloves (see the Manufacturer's
Material Safety Data Sheet). Paper suits and
shoe covers are not appropriate for chemical
processes.

The possibility of heat stress and its signs and
symptoms while wearing protective clothing
should be included in worker training. Contrac-
tors should consult an industrial hygienist or
other qualified health and safety professional

for the proper selection of protective clothing.

OSHA requires that employers supply clean
work clothing at least weekly to employees with
personal exposures above the PEL, and daily to
those with levels greater than 200 prg/m3 as an
8-hour, time-weighted average.

Employers are responsible for cleaning, launder-
ing, and disposing of protective clothing and
equipment; repairing or replacing protective
clothing and equipment to maintain its effec-
tiveness; ensuring that all protective clothing is

removed at the end of a work shift only in des-

ignated change areasl ensuring that contami-
nated clothing is placed in a closed container
in the change area to prevent the spread oflead
contamination; and notifuing in writing anyone
who cleans or launders the protective clothing
that the clothing is contaminated with lead.

Removal of lead from clothing by blowing,
shaking, or any other means that disperses lead
into the air is prohibited. HEPA vacuuming
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heavily contaminated protective work clothing
as an initial cleaning method is recommended.

G. Housekeeping
Employers must keep all surfaces in the worksite
as free as practicable from lead accumulations.
This is important to prevent dispersal of leaded
dust into the air during work activities, thus
reducing employee exposure to lead. Cleanup
of floors and other surfaces must be completed
by vacuuming (using vacuums equipped with
HEPA filters and/or wet washing methods) or
other methods that minimize airborne lead
during cleaning.

Shoveling, wet sweeping, and brushing may
only be used for cleanup where vacuuming
or other equally effective methods have been
tried and proven ineffective. For example,
shoveling and sweeping may be necessary to
pick up large debris. In such cases, the debris
should be misted with water prior to cleanup
to minimize leaded dust generation.

OSHA prohibits the use of compressed air to
clean leaded dust from any surface.

H. Hygiene Facilities and
Practices
OSHA requires that employers provide hygiene
facilities and ensure good hygiene practices for
all employees performing work that is covered
by the task-related triggers or for workers who
are exposed to airborne lead above the PEL (ir-
respective of respirator use). Employers must
ensure that no food, beverage, or tobacco prod-
uct be present or consumed, and that cosmetic
products not be applied in work areas. Employ-
ers must also provide change areas, showers
(where feasible), eating areas, and handwashing
areas. Good hygiene facilities and practices will
minimize additional employee exposure to lead
from ingestion or inhalation, and prevent con-
tamination of workers' vehicles and homes.
lfipe sampling of designated "clean" areas dur-
ing abatement jobs longer than 2 weeks should
be conducted. Even ifexposures are less than
50 pg/m3, contamination of workers' automo-
biles, clothes, and homes with settled leaded
dust can be a serious problem. Good personal

*
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hygiene is essential even if airborne dust
exposures appear to be low.

Specific hygiene requirements for employees
exposed above the PEL (without regard to
respirators) are listed below. Change areas

and handwashing facilities are also required
as interim protection during exposure assess-

ment for the task-related triggers.

1. Decontamination Procedures

Conduct worker decontamination before all
breaks, before lunch, and at the end ofthe shift.
Decontamination consists of:

* Cleaning all tools (at the end of the shift)

+ HEPA vacuuming all protective clothing
before entering the decontamination area.

i Entering the decontamination area (dirty
side).

* Removing protective clothing by rolling
inward (do not remove respirator yet);
removing work shoes and putting in
plastic bag.

* Entering shower or washing facility.

* Removing respirator after washing hands.

* Thking a shower, if available, using plenry of
soap and water; washing hair, hands, finger-
nails, and face thoroughly (before lunch and
at the end of the shift only).

* Entering the clean area and putting on
street clothing and street shoes.

2. Change Areas

To prevent cross-contamination, change areas

must have separate storage facilities for pro-
tective work clothing and equipment and
workers' street clothes. The employer is re-

sponsible for ensuring that employees do not
leave the worksite wearing protective work
clothing. Change areas and clean areas should
be cleaned on a regular basis.

In those worksites where a decontamination
zone is not feasible, workers can wear two layers

of protective clothing, if heat stress is not a

problem. The first layer is removed at the work
area exit; the second is removed in the clean
area.

3. Showers
'Wherever feasible, employers should provide
shower facilities onsite. Employers must make
soap and towels available, and make sure that

.&

Figure 9.6a Vlorker Decontamination.

Worker enters decon
from work area.

Worker exits decon after
washing and changing.

Wash Area

f
CleanDirty Area
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employees shower before lunch and at the end
of their shifts to remove lead from skin and hair.

4.F,ating Facilities

Employers must provide clean, accessible eating
areas for employees. The dwelling and work
area should not he used as eating areas.

Employers must ensure that workers wash their
hands and face prior to eating, drinking, smok-
ing, or applying cosmetics. Also, workers may
not enter eating areas with contaminated pro-
tective work clothing or equipment unless sur-

face leaded dust has been removed by vacuum-
ing or another cleaning method that contrclls
leaded dust dispersion.

Although not specifically addressed by OSHA
Lead Exposure in Construction standard, if
workers volunrarily leave the worksite for
lunch, they should be required to wash or
shower, and change into street clothing to pre-

vent contamination of their personal vehicles.
Showering is not needed for other breaks, al-
though workers should always wash their hands
and face before eating, drinking, or smoking.

5. Handwashing Facilities

Employers must provide adequate hand-
washing facilities for employees exposed tc'r

lead. Handwashing facilities must be in accor-
dance with general construction health and
safety requirements (29 CFR 1926.51 (f)). The
facilities should be located near the worksite
and be sufficiently equipped so that workers
can remove lead effectivety. Where showers

are not provided, employers must ensure that
workers wash their hands and face at the end
of their work shift.

l. Medical Surveillance
Workers must undergo both initial and routine
medical surveillance, depending on the level
and duration of their airborne expc)sures to
lead. Employers and physicians should consult
Appendix C in29 CFF. 1926.62 for detailed
guidelines on medical surveillance of lead-
exposed workers. All medical examination
procedures must be under the supervision of

Chapter 9: Worker Protection e$bw

Figure 9.6b Decontamination of Tools

Figure 9.7 Portable Showers Make Worker
Decontamination More Effective and Feasible.

*
*
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a licensed physician, preferably one who is

board-certified in occupational health.

Lead abatement contractors should use medical
surveillance to measure the effectiveness of
their worker protection programs. For example,
significant increases in blood lead levels of
10 rrg/dl or greater or blood lead levels exceed-
ing20 pgldL should trigger timely investigations
of exposures, work practices, respirators, and
personal hygiene practices.

1. Initial Surveillance

One purpose of initial medical (or biological)
monitoring is to establish baseline blood lead
levels and to aflow early detection of increases

in worker blood lead levels. Another purpose

is to detect workers who have already been
overexposed to lead on previous jobs. OSHA
requires employers to:

i Make initial biological monitoring available
to all employees who are exposed on anJ

single day to lead levels equal to or greater
than 30 pg/mr.

i Provide initial biological monitoring to
all employees who will be performing task-
related trigger activities (see Thble 9.4).

* Conduct biological monitoring of workers'
blood lead levels ond zinc protoporphyrin
levels (zinc protoporphyrin levels are one
way of measuring long-term exposures).

* !7hen an employee's initial blood lead level
is equal to or greater than 40 pg/dl, provide
continued biological monitoring at least

every 2 months, until two consecutive blood
lead level results are less than 40 WldL.

2. Routine Surveillance

Generally, most lead hazard control workers in
the residential setting should have their blood
lead levels checked every month or two and
a baseline level determined before beginning
work. An ongoing medical surveillance pro-
gram, including biological monitoring of blood
lead and zinc protoporphyrin levels and medical
examinations, must be provided for all employ-
ees who are or mal be exposed to lead levels

greater than 30 pg/mr for more than 30 days

in any consecutive 1Z-month period. OSHA
requires employers to pay for biological
monitoring and medical examinations.

B iolo gic al monit oring r e quir ement s

The employer must make available the
following:

* Biological monitoring for blood lead and
zinc protoporphyrin levels at least every
2 months for the first 6 months, and every
6 months thereafter.

* lfhen an employee's blood lead level is

equal to or greater than 40 pg/dl, biological
monitoring at least every 2 months, until
two consecutive blood lead level results
are less than 40 pg/dl.

i !7hen an employee's blood lead level meets

the criterion for removal from the worksite
(equal to or greater than 50 p1ldL), followup
blood testing within 2 weeks.

i Monthly blood lead level testing during the
removal period for any employee medically
removed due to an elevated blood lead level
(EBL).

f Blood lead sample analysis by an OSHA-
approved laboratory (call 1-800-35-
NIOSH for a list of OSHA-approved
laboratories).

The employer must notify all employees of their
individual blood lead level in writing within 5

working days after receipt of results. In addition,
each employee with a blood lead level greater
than 40 pg/dl must be informed that temporary
medical removal from the worksite (with ben-
efits) is required when periodic and followup
blood testing indicate a blood lead level equal
to or greater than 50 Ug/dL. Medical removal
means that a worker is not permitted to con-
tinue to work in a leaded environment. If ncr

other equivalent work is available from the em-
ployer, wages and benefits must be maintained
in full. A worker cannot be penalized for having
an elevated blood lead level.
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Medical exanninations

The employer must:

* Provide medical examinations prior to as-

signment for workers whose exposures will
be equal to or greater than 30 pg/mi for
more than 30 days per year.

* Make medical examinations available at
least annually for any employee who had
a blood lead level equal to or greater than
40 pg/dl any time during the past l2
months.

* Provide a medical examination as recom-
mended by the treating physician for any
employee who either has reported symptoms
consistent with lead intoxication or upon
employee request. Reasons that an employee
may request a medical examination include
medical advice related to conceiving a

healthy baby, pregnancy, and difficulty in
breathing during respirator fit test or use.

* Furnish employees with written medical
opinions from examining physicians.

* Make available medical examinations for
employees medically removed from the job
due to exposure to lead.

) Provide a multiple-physician review mecha-
nism as specified in the standard 29 CFR
1926.62(j)(3)(iii) to give workers the op-
portunity to obtain a second and possibly

a rhird meJical rrpinion.

At termination of employment, an employer
would be well advised to have an exit medical
examination performed for each worker, due

to workers' compensation considerations.

Medical examinations provided to employees
must include detailed work history; medical
history; physical examination; pulmonary status

to determine if respirator can be worn; blood
pressure check; blood sampling and analysis for
blood lead leve1, zinc protoporphyrin level, and
other specified parameters (hematocrit, hemo.
globin, peripheral smear morphology, and red

cell indices); routine urinalysis with micro-
scopic examination (checking levels of urea

nitrogen and serum creatinine); pregnancy

Chapter 9: Worker Protection

testing or laboratory evaluation of male fertility,
ifrequested by the worker; and any other test
relevant to lead exposure recommended by the
examining physician. Prophylactic chelation
(routine use ofdrugs to keep blood lead levels
low) of any employee at any time is prohibited.

J. Medical Removal Protection
Medical removal protection is designed to
give employees time away from lead exposure
to reduce blood lead levels. The trigger for
required medical removal protection is either
a blood lead level equal to or greater than
50 pgldl, or a "final medical determination,"
which is the examining physician's written
opinion on the employee's health or the out-
come of the multiple-physician review mech-
anism (see Medical examinations above).

Since medical removal protection includes
retention of salary and benefits for employees
removed from work, employers have a strong
economic incentive to prevent excess lead ex-
posure. !7ith effective controls very few em-
ployees should reach the trigger levels requiring
removal during lead hazard control work.

The following are OSHA's basic medical-
removal protection requirements for construc-
tion employers:

* Remove employee on each occasion that a

worker's periodic and followup blood lead
levels are equal to or greater than 50 pg/dl;
employee can return to work when two
consecutive blood lead levels are less than
40 wldL.

i Remove employee on each occasion when
a final medical determination indicates a

medical condition that places the employee
at "increased risk of material impairment to
health" due to lead exposure.

i Implementprotective recommendations
for the employee that are included in the
results of final medical determinations.

* Provide medical-removal protection ben-
efits for up to 18 months, or as long as the
job continues, each time an employee is

removed.

.&
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) Maintain employee's normal earnings,
seniority, and other employment benefits
during removal, including the right to
retum to the former job.

* Provide the same medical-removal pro-
tection benefits to any employee who is

removed even if not required under the
standard.

K. Hazard Communication
Programs and Training on
Specific Operations Causing
Lead Exposure
The employer must establish a hazard commu-
nication program for all potentially exposed

workers (29 CFR 1926.59). This program

should at a minimum include warning signs

and labels, material safety data sheets, and the
required employee information and training,
including discussion of the Hazard Communi-
cation Standard. Employers must also have a

written hazard communication program for
their workplaces.

OSHA requires that employers provide a lead
training program for all employees who are

exposed to lead at or above the action level
(30 pg/mr) on any single day. The training pro-
gram must be provided prior to the time of job
assignment and at least annually for employees.

The employer must ensure that employees are
trained in:

* The content of the OSHA interim lead

standard for construction (29 CFR 1926.62)
and its appendixes, including supplying a
copy of the standard and appendixes to the
employee.

* The specific nature of the operations that
would result in lead exposure above the
action level.

* The purpose, proper selection, fitting,
use, and limitations of respirators.

* The purpose of the medical surveillance
program and the medical-removal
protection program.

.&

* The adverse health effects of excessive

exposure to lead, with particular attention
to the adverse reproductive effects on both
males and females.

* The hazards to the fetus and precautions
for pregnant employees.

1 The specific engineering conftols and work
practices associated with the employee's job
assignment.

* Relevant good work practices described
in Appendix B of the OSHA standard.

* The content of any compliance plan.

* The risks associated with chelating agents.

They should not routinely be used to re.
move lead from their bodies and should
not be used at all except under the direction
of a licensed physician.

* Their right ofaccess to records under
OSHAs Access to Exposure and Medical
Records Standard (29 CFR 1910.20).

EPA Regional Lead Tiaining Centers currently
provide training courses for inspector techni-
cians, project supervisors, and abatement work-
ers. SOEH has also developed a training guide,
which is referenced in the OSHA standards
(SOEH, 1993). Other training providers also

offer EPA training (see Chapter 2). Appendix
15 contains a summary of the OSHA standard
for workers. It is likely that EPA worker training
wilI meet the OSHA training requirements as

long as job-specific information is included.

L. Signs

Employers are required to post warning signs

with the wording shown in Figure 9.8. This re-
quirement does not preclude the employer from
posting other appropriate hazard warnings, such
as "Respirators required in this area." The signs

must be posted in each work area where an
employee's lead exposure is above the PEL, and
illuminated and cleaned as necessary so that the
legend is readily visible.
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Figure 9.8 Example of Required Sign.

WARNING
LEAD WORK AREA

POISON
NO SMOKING OR EATING

.&

M. Recordkeeping
OSHA requires employers to maintain records

of exposure assessments, medical surveillance,
medical removals, and, if applicable, objective
data used for exemption from the requirement
for initial monitoring. Records must be made

available upon request to affected employees,

former employees, designated employee repre-

sentatives, and OSHA and NIOSH. These
records (except medical removals) must be kept
for 30 years (29 CFR 1910.20). lf an employer

ceases to do business, the records must be trans-
ferred to a successive employer. If there is ncr

successor, these records must be submitted to
the Director of NIOSH. Employers should refer
to 29 CFR 1976.62(n)(6) for additional require-
ments for transfer and disposal of records.

Employer records can provide a basis for assess-

ment of regulatory compliance and the effec-
tiveness of the employer's worker protection
program. Additbnally, records of exposures and
health effects may be useful in epidemiologic
studies.

1. Exposure Assessments

Exposure monitr>ring records must include the
following information:

i Date(s), numbeq duration, location, and
results of each of the samples taken.

* A description of the sampling procedure

used to determine representative employee
exposure, where applicable.

* A description of the sampling and analytical
methods used and evidence of their
accuracy.

) The type of respiratory protection wom
by monitored employees.

* Name, social security number, and job
classification of the monitored employee
and all other representative employees.

1 The environmental variables that could
affect the measurement of exposure (for ex-
ample, temperature and relative humidity).

It is also recommended that the name of the
laboratory conducting the monitoring and a

contact person be included in the records.

2. Medical Surveillance

The employer must establish and maintain
an accurate record for each employee included
in the medical surveillance program. Medical
records must be kept for the duration of employ-
ment plus 30 years, in accordance with 29 CFR
1910.20. Some States may require blood lead
levels to be reported to a central occupational
health registry. The record for each employee
must include:

* Name, social security numbeq and descrip-
tion of the duties of the employee.

* A copy of the examining physician's written
opinions.
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* Results of any airborne exposure monitoring
done and provided to the physician.

* Any medical complaints related to lead

exposure.

* Medical examination results, including
medical and work history information.

* A description of laboratory procedures and
standards or guidelines used to interpret test
results (or references to that information).

i Results of biological monitoring.

* Name of physician and laboratory and date
of examination.

3. Medical Removals

Records for each employee who is medically
removed should be kept at least for the duration
of employment and must include:

i An explanation of how removal was

accomplished.

* A statement of whether or not the removal
was due to an elevated blood lead level.

4. Objective Data

Limitations on the use of objective data for ex-
emption from initial monitoring were discussed

above (see Initial Determinations and Exposure
Assessment). The employer must maintain a

record of the objective data.

N. Observation of Monitoring
OSHA requires that employers provide affected
employees or their designated representatives
(e.g., union representatives) with an opportu-
nity to observe any monitoring of employee
lead exposures that is conducted as part of ex-
posure assessments. The observers are entitled
to receive an explanation of measurement
procedures, observe all steps related to the

monitoring of lead at the worksite, and either
record the results or receive copies ofthe labo-
ratory results of air sampling.

Vl. Other Employer
Requirements
In addition to the OSHA construction lead
standard, there are many other applicable con-
struction standards that employers must comply
with during lead hazard control projects. OSHA
standards for construction are found in 29 CFR,
Part 1926. Some of these standards are:

* General safery and health provisions, 29

cFR 1926.20.

i Medical services and first aid, 29 CFR
1926.50.

i Sanitation, 29 CFR 1926j1

i Occupational noise exposure, 29 CFR
1926.52.

* Gases, vapors, fumes, dusts, and mists, 29

cFR 1926.55.

* Hazard communication, 29 CFR 1926.59

i Ventilation: welding, cutting, or heating
of toxic metals, 29 CFR 1926.353(c).

i Safety equipment, such as hardhats, safety

shoes, eyewash stations, etc.

Vll. Example of an OSHA
Written Compliance Plan

Following is a model worker protection com-
pliance plan that meets the requirements of
the OSHA Lead Exposure in Construction
standard as they apply to housing. The model
plan should be completed by applying its gen-

eral provisions to the specific lead hazard

control job.

.&
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Form 9.1
Model OSHA Written Compliance Plan

Dale: _lJ_
This plan has been developed to comply with the OSHA Construction Lead Standard, 29 CFR 1926.62

1.. Location of Project:

This job will take place at the residence located at (fulladdress)

A previous lead inspection of this residence by (name and address
of inspection or risk assessment firm) revealed that lead hazards or lead-based paint are present in the following
locations:

(location and name of all building components to be treated)

These building components are coated with lead-based paint and represent a hazard to workers who may disturb
it during lead hazard control, renovation, or maintenance activities.

2. Brief Description of Job:

This job will involve the following lead hazard reduction measures (complete all that apply):

Replacement of

Enclosure of

(name all components)

(name all components)

.$.

Paint removalof

Encapsulation of

(name allcomponents)

(name all components)

Paint film stabilization of (name all components)

Friction surface treatments of (name allcomponents)

(name all components)lmpact surface treatments of

Dust removal in the following areas:

3. Schedule:

(name allareas)

The job is expected to start on (date) and end on (date). This compli-
ance plan will take effect immediately on _(date). The competent person will conduct worksite
visual inspections on a daily basis.

Work will proceed according to the following schedule

Day 1: lnitial setup, followed by:

(name all tasks to be completed)

Daily cleanup: wet mopping, HEPA vacuuming

Day 2: Tasks

9-3t
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Day 3: Tasks

Day 4: Final cleanup and clearance examination

4. Equipment and Materials :

HEPA vacuums, cleaning detergents, protective clothing, cotton work gloves, electric power saws, hammers,
wrecking bars, pry bars, screwdrivers, plastic sheeting, metalscrapers, compressed air-powered water pumps,
rollers, brushes, butyl rubber gloves, respirators, cutting shears, mops, plastic sheeting, paintbrushes, paint
rollers.

5. Crew:

The work will be completed by a crew of
as follows:

number) workers. Crew assignments are

@

Crew 1

Crew 2

name)

name)

(task)

(task)

6. Conpetent Persont

(Name), a certified lead abatement supervisor, will be onsite at all times and will act as the
competent person for occupational health and safety issues. The lead supervisor license (or certificate) number

The lead supervisor will conduct daily inspections of the work areas to ensure that con-
trol measures, work practices, personal protective equipment, and hygiene facilities are used as prescribed in this
document.

7. ControlMedsures:

The primary control methods for this project are (check all that apply):

method substitution (building component replacement, enclosure)

wet methods

wrapping materials to be discarded in plastic

respiratory protection

local exhaust ventilation (needle guns, vacuum blasting)

general room ventilation

on-the-job training

HEPA vacuums

containment (use of plastic barriers)

8. Teclmology Considered in Meeting the Pennissible Exposure Limit:

The HUD Guidelines for Evaluation and Controlof Lead Hazards in Housing and Protecting Workers and Their
Communities From Lead Hazards: A Guide for Protective Work Practices, published by the Society of Occupa-
tional and Environmental Health, and other publications were reviewed to determine the appropriate engineering
controls to be used in this project. The only specialized equipment that will be utilized for this project are HEPA-
filtered vacuum cleaners and

9-32
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9. Respirators:

All individuals in the work area will be provided with a NIOSH/MsHA-approved half-mask, air-purifying respirator
equipped with HEPA cartridges or a powered air-purifying respirator (if so requested).

Respirators will be provided in the context of a complete respiratory protection program; the written respirator
program is attached.

Respirators will be required during (name phases of job for which respirators will be required):

Respirator use during other activities, including initial setup (laying down plastic for containment), and enclosure
and encapsulation after surface preparation is not necessary, unless other workers nearby (same interior room

or outside wall) are performing activities for which respirators are required.

7 0. P rotectiv e Clothing:

Disposable protective clothing will be worn at alltimes inside the work area. Protective clothing will be made of
breathable fabric to reduce the potential for worker heat stress. lf visibly contaminated with dust or paint chips,
protective clothing will be vacuumed before it is removed.

7 7 . lb siene F acilities :

Handwashing facilities will be used to decontaminate workers, since leaded dust levels are expected to be low.
Showers are used on jobs that generate high leaded dust levels. The facilities will be located in a portable trailer,
which will be parked in the driveway of the residence. The trailer will contain two sinks, a fresh water tank, hot
water heater, wastewater collection tank, and easily cleanable floors and benches. Labeled plastic bins with
covers will be used to separate disposable protective clothing from street clothing. Hot water, soap, and towels
will be provided. Hands and face will be washed before all breaks and at the end of the day. Wastewater will be
collected, pretreated onsite with filtration, and disposed of in accordance with prior arrangements made with

(name of localwater and sewage authority).

72. Air Monitoring Data:

Previous data for lead hazard control projects conducted with similar controls, environmental conditions, person-
nel, and methods were reviewed. Air sampling will not be performed on this job, since typical exposures have
already been established for these work crews by:

(name of person or firm completing air sampling)

Based on these results, the major exposures to lead will occur during
which substantial exposures are likely to occur).

tasks during

ln previous work conducted by the same contractor and work crew on similar houses in the same city, using the
same methods, maximum personal exposures measured for various activities were:

Maximum Exposure (pg/m') Task

@s
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The environmental conditions in the homes previously abated closely resemble the current location. These maxi-
mum exposures are expected to represent "worst-case" exposures because they did not include breaks or setup
time; it is expected that 8-hour, time-weighted average exposures on this job will be lower than these figures. How-
ever, worker respiratory protection requirements will be based on the maximum exposures to allow for unexpected
variations.

7 3 . Medical Surv eillmtc e P r ogr ann:

A medical surveillance program is already in place for this work crew. lt is supervised by:

Dr. (name, address, and phone
number of physician and/or firm).

Worker blood lead levels are measured initially before the onset of work, each month for the first 6 months of
employment, and every 6 months thereafter.

Blood lead levels for current employees who will be assigned to this job are between:

pg/dl to pg/dl (list range of blood lead levels) based on the report dated
(add date for latest medical monitoring report). Worker blood lead increases of 10 pg/dl or greater or any blood
lead level greater than 25 pg/dl will trigger an investigation of protective equipment and work practices. All
workers on this project are informed of their blood lead levels as soon as they are received.

74. Trainingt

The following workers have been trained using the EPA Worker Training Curriculum and SOEH's Guide For Pro-
tective Work Practices and Effective WorkerTraining. The training was conducted by (name,
address, and phone number of training provider) on nsert date)

Trainees SocialSecurity Number

Plan completed by:

(name and signature)

(date)

.&
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Example of a Completed Worker Protection OSHA Compliance Plan

.3

OSHA Written Compliance Plan
Date:5119199

This plan has been developed to comply with the OSHA Construction Lead Standard, 29 CFR 1926.62.

7. l-ocation of Project:

This job will take place at a private residence located at.2952 Channing !7ay, Anywhere, New York. A previous lead
inspection of this residence by Carefree Consultants, Inc., revealed that windows, window frames, and all interior walls
in both units are coated with lead-based paint (the range was 1.5 mglcmz to 24 mgf cmz). In some areas the existing
lead-based paint is deteriorated, with loose and peeling paint chips. The existing lead-based paint represents a hazard

to workers who may disturb it during lead hazard control or renovation activities.

2. Brief Description of Job:

The abatement job will involve the removal and replacement of six windows in the residence and the encapsulation
or enclosure of kitchen and bathroom walls.

The primary window replacement activities that are expected to generate leaded dust are manual removal of existing
wood frame windows and cleaning.

3. Schedule:

\Uork will proceed according to the following schedule:

Window Replacement

Day 1: Initial setup, including placement of plastic sheeting on interior floor and exterior ground surfaces for
containment purposes.

Begin manual removal of windows. All window components will be wetted with water mist prior to removal
to minimize dust generation.

Daily cleanup: wet sweeping, HEPA vacuuming

Day Z: Complete removal of all windows.

Preparation of window openings for replacement windows-sawing or planing may be required.

Install replacement windows; employ daily cleanup as above.

Apply new caulking around replacement windows; final cleanup.

Encapsulation and Enclosure

Day 1: Initial setup, including placement of plastic sheeting on floors, and nonmovable fumishings, appliances, and
furniture items.

Prepare surfaces for enclosure system by removing loose and peeling paint. A11 surfaces will be thoroughly
wetted with water mist prior to scraping. Surfaces will be lightly scraped with 9-inch metal paint scrapers.

Daily cleanup: wet sweeping followed by HEPA vacuuming and mopping with detergent solution
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Day Z: Install all mineral glass wallcovering material.

Manually apply the initial and final coats of the liquid encapsulant, polymer surfacing system over the mineral
glass substrate. Rollers and brushes should be used to apply liquid encapsulant. Allow B hours to dry between
coats, or until surface is hard and dry to the touch. Install enclosure system (drywall) over encapsulated surface.

Daily cleanup

Day 3: Final cleaning

4. Equipment and Materials :

Window Replacement

"Olofson" metal frame, thermal-pane, replacement windows (Model 000-1 11), HEPA vacuums, trisodium phosphate

detergent, protective clothing, cotton work gloves, electric power saws, hammers, wrecking bars, pry bars, screwdrivers,
plastic sheeting, and other hand tools as needed.

The abatement job will also include encapsulation or enclosure of all interior walls in the kitchen and bathroom areas.

The primary activities that are expected to generate leaded dust are manual scraping and cleaning involved with surface
preparation.

Encapsulation and Enclosure

"Cover It Up" Encapsulant System (ltem 333-55), drywall, metal scrapers, compressed air- powered water pumps, rollers,
brushes, butyl rubber gloves, respirators, cutting shears, brooms, HEPA vacuums, detergent solution, mops, and plastic
sheeting.

The job is expected to start on July ll, 1999, and end on July 13,1999. This compliance plan will take effect immediately
on July B, 1999. The competent person will conduct worksite visual inspections on a daily basis.

5. Crew:

The replacement of windows and encapsulation enclosure will each be completed by a crew of two workers. Crew
assignments are as follows:

R. Smith, T. Jones Crew 1, lVindow Replacement

Crew 2, Encapsulation/EnclosureZ.Topp,J. Gonzales

6. Competent Person:

Mr. Homer Simpson, a licensed lead abatement supervisor, will be onsite at all times and will act as the competent person

for occupational health and safety issues. Mr. Simpson's lead supervisor license number is: XMZ 678. Mr. Simpson will
conduct daily inspections of the work areas to ensure that control measures, work practices, personal protective equipment,
and hygiene facilities are used as prescribed in this document.

7. ControlMeasures:

The primary control method for this project is method substitution; that is, building component replacement and encapsu-

lation and enclosure will be used for lead-based paint hazard abatement, instead of onsite paint removal.

During replacement, existing window frames, sashes, and troughs will be wetted with water mist prior to removal to reduce
airborne dust generation during removal activities. During both replacement and encapsulation, all scraping or sawing ac-

tivity will be done on wet surfaces; all debris will be wetted down before handling. Building components coated with lead-
based paint will be wrapped in plastic sheeting after removal to reduce contamination of workers' hands and clothing
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during handling and disposal. After initial surface preparation for encapsulation and window removal, it is expected that
there will be minimal disturbance of existing lead coatings during this job. \7et methods (mopping) and HEPA vacuums

will be used during cleaning to minimize worker exposures to lead.

To reduce generation of leaded dust in the work areas, paint chips and dust will be vacuumed on at least a daily basis with
HEPA-filtered vacuums. Final cleaning will be accomplished by three successive cleanings consisting of HEPA vacuuming
alternated with wet mopping with trisodium phosphate solution. The use of HEPA vacuums and wet cleaning methods will
minimize worker lead exposures.

8. Technology Considered in Meeting the Permissible Exposure Limit:

The HUD Guidelines for Eualuation and Control of Lead. HaTords in Housing and orher publications were reviewed to deter-

mine the appropriate engineering controls to be used in this project. The only specialized equipment that will be utilized
fcrr this project are HEPA-filtered vacuum cleaners and air-powered water pumps with high-pressure hoses attached to
aerosol-generaring nozzles (for water misting of surfaces). Natural ventilation will be utilized, as mechanical ventilation
with HEPA-filtered exhaust fans has not been found to reduce worker lead exposures with the methods that will be used

during this project.

9. Respirators:

AII individuals in the work area will be provided with a half-mask, air-purifying respirator equipped with HEPA cartridges

or a powered air-purifying respirator if so requested. Respirators will be provided in the context of a complete respiratory

protection program; the written respirator program is attached.

Respirators will be required during window removal, surface preparation for encapsulation, any sawing or use of power

rools, manual scraping, cleaning activities, and final cleanup. Respirator use during other activities, including initial setup

(such as laying down plastic for containment), and enclosure and encapsulation after surface preparation is not necessary,

unless other workers nearby (same interior room or outside wall) are performing activities for which respirators are required.

10. P rotectiu e Clothing:

Disposable protective clothing will be worn at all times inside the work area. Protective clothing will be made of breath-
able fabric to reduce the potential for worker heat stress. If visibly contaminated with paint dust or chips, protective

clothing will be vacuumed before it is removed.

7 7. Hygiene F acilities :

Handwashing facilities will be used to decontaminate workers. The facilities will be located in a portable trailer that will
be parked in the driveway or parking area of the residence. The trailer will contain two sinks, a fresh water tank, hot water

heater, wastewater collection tank, and easily cleanable floors and benches. Labeled plastig bins with covers will be used

to separate disposable protective clothing from street clothing. Hot water, soap, and towels will be provided. Hands and

face will be washed before all breaks and at the end of the day. Wastewater will be collected, pretreated onsite with filtra-
tion, and disposed of in accordance with prior arrangements made with the Anywhere Municipal Wastewater Tieatment
Facility. The trailer will be cleaned with a HEPA vacuum and wet washed twice each week.

72. Air Monitoring Data:

Previous data for lead abatement projects conducted with similar controls, environmental conditions, personnel, and

methods were reviewed. Air sampling will not be performed on this job, since typical exposures have already been estab-

Iished for these work crews (see attached report from previous jobs prepared by XYZ Industrial Hygiene, Inc.). Based on

these results, the major exposures to lead will occur during window removal, although significant exposures may also

occur during cleanup.
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In previous work conducted by the same contractor and work crew on similar houses in the same city, using the same

methods, maximum personal exposures measured for various activities were: window removal and replacement, 121 gg/mt;
encapsulation,24 Wlml cleaning, I 10 ug/mr; final cleaning, 50 pg/mr; and initial setup, 6 pg/m). The environmental
conditions in the homes previously abated closely resemble the current location. These maximum exposures are ex.
pected to represent "worsf-case" exposures because they did not include breaks or setup tirne; it is expected that 8-hour,
time-weighted average exposures on this job will be lower than these figures. However, worker respiratory protection
requirements will be based on the maximum exposures to allow for unexpected variations.

7 3 . Me dic al Surqt eillanc e P r ogr dtn,

A medical surveillance program is already in place for this work crew. It is supervised by Dr. lTilliam Jones, a board-
certified occupational health physician with Occupational Health Clinic, Inc. (phone: 800-555-1111). \Torker blood
lead levels are measured initially before the onset of work, each month for the first 6 months of employment, and every
6 months thereafter. Blood lead levels for current employees who will be assigned to this job are 5-12 pg/dl, based on
the May report (see attached).'il/orker blood lead increases of 10 W/dL or more will trigger an investigation of protective
equipment and work practices. All workers on this project are informed of their blood lead levels as soon as they are
received.

74. Training:

A11 workers have been trained using the EPA Worker Tiaining Curriculum. The training was conducted by Joe Smith,
a ceftified industrial hygienist with XYZ Industrial Hygiene, Inc., and Bill Smith, the competent person, on March 3-5,
t993.

Workers trained on March 3-5 include:

R. Smith

T. Jones

Z.Topp

J. Conzales

The job proceeded as planned. However, in the next month, one worker's bltxrd lead level increased from lZ to 25 pgldL.
This employee was one of the most productive members of the crew. The employer investigated the possible causes of the
significant increase (10 rrg/dl or more). After observing and interviewing the worker on a subsequent job, it was clear that
the worker was not wearing the half-mask, air-purifying respirator all the time and was not using enough water to moisten
surfaces before scraping. A powered air-purifying respirator was provided to increase the worker's understanding of the need
for respiratory protecrion. Additlonal training and counseling by the physician was also provided to this individual. The
following month's blood lead level declined to 16 pg/dl, but the supervisor continued to conduct special oversight of this
individual.

Plan completed by:

(name)

(signature)

(date)

.$.
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Step-by-Step Summary
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1

This checklist is based on existing Federal requirements. The U.S. Environmental Protection Agency
(EPA) is considering changes in the hazardous waste regulations for waste generated by lead-based paint
abatement activities. Until changes are formally adopted, however, those individuals producing hazardous
and nonhazardous solid waste should comply with the existing regulations outlined in the Resource Con-
servation and Recovery Act (RCRA), Subtitles C and D. States should be consulted when determining
how to manage abatement waste in a given locale. Although EPA has the authority to enforce the RCRA
regulations, the States are the principal enforcement authorities.

Determine if the waste will result from an interim control or an abatement effort. Interim control waste
from single and multifamily residences may be exempt from hazardous waste regulations, if the waste is
generated as part of routine residential maintenance. Contact your State to determine whether interim
control waste can be handled as household waste. Even if exempt from hazardous waste management re-
quirements, interim control waste should be managed carefully in accordance with State regulations and
other practices described in this chapter.

'lUaste from abatement activities must be evaluated for the RCRA Toxicity Characteristic. Contact State
or local agencies to determine whether they have special regulations for abatement waste.

To minimize the total quantities of waste generated, conduct abatement efforts that generate reduced
quantities of both hazardous and nonhazardous waste for disposal. For example, remove unpainted material
(e.g., glass from windows) and unpainted wood, metal, concrete, and bricks from demolition waste, and
separate painted waste that could be recycled. Do not use architectural components coated with lead-
based paint as mulch or in any other construction unless lead-based paint has been properly removed.

As a preabatement screening step, make a RCRA hazardous waste toxicity characteristic determination
(using existing knowledge or waste analysis data) for various components from each of the lead-based
paint abatement waste categories. Depending on the hazardous waste determination, segregate hazardous
abatement waste from nonhazardous waste, and accumulate accordingly in separate containers.

Separate abatement waste into the following four categories (described more fully in Thble 10.1).

2.

3

4

5

Category I:
Category II:
Category III
Category IV

Low Lead Waste (typically nonhazardous)
Architectural Components
Concentrated Lead Waste ( typically hazardous)
Other lUaste

6. Determine how much hazardous waste will be produced. If less than 100 kg (approximately 220 pounds or
l12 of a 55-gallon drum) of hazardous waste per month will be generated, it is considered "conditionally
exempt" abatement waste and may be managed as solid nonhazardous waste and delivered to a State-
licensed or -permitted solid waste management facility. (HUD recommends that such waste not be incin-
erated.) The RCRA hazardous waste manifest is not required when shipping this waste to an offsite disposal
facility.
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7 . Do not accumulate more than 1,000 kg of the conditiona[y exempt abatement waste at any time. Handle
the waste according to the HUD-recommended management practices described in this chapter.

8. If more than 100 kg of hazardous waste per month will be generated, comply with RCRA hazardous waste

regulations. At a minimum, the following Federal requirements must be met:

+ Obtain a Generator Identification Number before shipping the hazardous waste offsite facility for man-

agement, recycling, or disposal.

+ Accumulate hazardous waste in storage mnks or containers. Label storage units as "hazardous waste,"

recording the accumulation start date on the label. Train workers on waste handling and emergency
procedures.

+ Maintain storage containers or tanks in compliance with the 40 CFR Part 265, Subpart I or J, standard.

+ If more than 1,000 kg per month of hazardous waste is generated at the site, do not accumulate hazard-

ous waste for longer than 90 days. A hazardous waste storage permit is generally necessary when the
waste must be stored for longer than 90 days. (See accumulation requirements for generators producing
more than 100 kg and less than 1,000 kg of hazardous waste per month explained in Section IV.)

+ Engage the services of a licensed hazardous waste transporter and/or a management faciliry with proper
permits.

+ Prior to shipment, package hazardous waste and properly label, mark, and placard the packaged waste

according to U.S. Department of Tiansportation regulations.

+ Complete and sign the Uniform Hazardous lUaste Manifest, and get the signature of the transporter on
the manifest when releasing a load of hazardous waste. You must receive a signed manifest back from
the designated hazardous waste facility within 35 days.

+ Comply with the RCRA Land Disposal Restrictions including notification and certification
requirements.

+ Submit biennial reports describing waste generation and management activity when generating more

than 1,000 kg per month of hazardous waste at each site.

+ Maintain all waste determination and handling records for at least 3 years.

9. HUD recommends that nonhazardous Category II architectural components be wrapped and sealed in plas-

tic, covered during transport, and disposed of in a State-approved solid waste landfill. Such waste should not
be burned in a municipal solld waste incinerator, recycled to produce mulch, or reused unless all lead-based

paint is removed.

10. Nonhazardous solid waste must be discarded in accordance with State and local requirements.

.&

I O-4



@*hw Chapter lO: Hazardous and Nonhazardous Waste

Chapter lO= ffirewffiffiffiffiffiffi ffiffi#
ffiwmfummmwffiwww WmffiWffi

l. lntroduction ll. Overview of Federal
Requirements:
Determining if a Waste ls
Hazardous Under RCIIA

RCRA regulates all "solid" waste, which is de-

fined broadly to include liquid, solid, and some
gaseous waste, except for certain waste that is

regulated under other Federal law. Most abate-
ment and interim control debris is likely to be

solid waste, which can be either hazardous or
nonhazardous. 'W'aste water, such as mop and
shower water, that is disposed of in a municipal
wastewater treatment system, is regulated under
the Clean Water Act and thus is exempt from
RCRA. Local water departments are authorized
to regulate water discharges from lead hazard

control sites.
EPA is considering revising the existing hazard-

ous waste regulations that govern waste gener-

ated from lead-based paint abatement activities.
The primary Federal statute governing waste

management from generation to disposal is the
Resource Conservation and Recovery Act
(RCRA). RCRA defines the criteria for hazard-

ous and nonhazardous waste. !7hi[e hazardous

waste management must meet Federal stan-
dards, most States are authorized by the U.S.
Environmental Protection Agency (EPA) to
administer the basic RCRA hazardous waste
program. Owners and lead hazard control con-
tractors should observe the waste management
practices described in this chapter and comply
with State or local regulations. States and local
govemments may also institute hazardous waste

requirements that are more stringent than Fed-

eral standards (EPA, 1990a).
+ Did a test define the material as a RCRA

hazardous waste ("characteristic hazardous

waste") ?

i Is the waste exempt from regulation as

"hazardous" under RCRA rulesl

.&

This chapter describes the Federal requirements
and recommended practices that apply to man-
aging waste generated by lead-based paint
abatement or interim controls. Owners, abate-
ment contractors, transporters, and disposal fa-
ciiities are responsible for managing their waste
properly. Improperly managed lead-contami-
nated waste can pose serious risks. For example,
it can contaminate soil and groundwater. Dis-
carded building components that are coated
with lead-based paint may be inadvertently re.
installed in other dwellings. In addition, work-
ers may bring leaded dust into their homes if
their work clothes are not cleaned or disposed

of properly. Waste management regulations are

strictly enforced; violators can be fined.

Solid nonhazardous waste is regulated at the
Federal, State, and local levels. EPA has estab-
lished mandatory minimum requirements for
environmentally acceptable waste management
facilities that receive nonhazardous solid waste
(40 CFR Parts 257 and 258). States must estab-
lish comparable or more stringent standards.

RCRA Subtitle C regulations define a "genera-
tor" as any person at a particular facility or loca-
tion whose act or process produces a hazardous

waste. Both property owners ond contractors
involved in abatement/interim control actions
can be considered generators. Generators must
answer the following questions:

) Does the generator have knowledge that the
waste is hazardous under RCRA regulations?
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lead analysis does not determine the specific
lead compound present, it is difficult, if not im-
possible, to predict how much of the lead will
be leachable. Therefore, XRF or paint-chip
analysis (by the usual hot nitric acid digestion/
atomic absorption spectroscopy methods) are

unlikely to help determine leachability. The
total lead levels determined by a paint-chip
analysis are usable in two circumstances:
(1) total lead level that is very low (e.g.,less

than 100 ppm), indicates that waste should not
exceed the TC regulatory threshold; and
(2) total lead levels can be used in combination
with total waste volume estimates to determine
whether recycling for lead recovery is feasible.

Appendix 10 contains practical questions and

answers about testing abatement waste using
the TCLP and selecting a laboratory.

B. Corrosivity
Corrosive waste has a pH that is either less than
or equal to 2 (highly acidic) or greatei than or
equal to 12.5 (highly basic), or which can cor-

rode steel at a certain rate (40 CFR26l.22).
Unneutralized caustic paint strippers and acidic
paint strippers (including the resulting sludge)

may be corrosive.

C. lgnitability
Ignitable waste generally includes liquids with
flash points below 140'F (60'C), flammable
solids and compressed gases, and oxidizers (40

CFR 26 1 .2 1 ). Certain solvents from paint strip-
pers (e.g., xylene) and the resulting sludge or
slurry waste may be ignitable.

D. Reactivity
Lead-based paint hazard control projects are

unlikely to produce reactive waste. Reactive
waste includes substances that are capable of
easily generating explosive or toxic gases, espe-

cially when mixed with water (40 CFR 261.23)

These also include waste that is unstable and

undergoes violent change without detonating.

E. Listed Wastes
\Waste may also be hazardous under RCRA if
included on EPAs list of hazardous waste.

i Is the waste included on EPA's list of
hazardous waste?

* If the waste is hazardous (or nonhazardous)
what Federal, State, or local standards must

be satisfied?

For most abatement and interim control
projects, the owner is a generator. Although the
owner may designate the contractor to handle
paperwork and hazardous waste management,

the owner is ultimately responsible for proper

waste disposal. Contractors must have a RCRA
permit to transport hazardous waste and may

combine such waste from different owners for
transport only if each owner agrees and only if
permitted by State and local regulations.

Generators must determine whether their waste

is either listed as or characteristic of hazardous

waste. Generators must test or use their existing
knowledge of the waste to determine if it exhib-
its hazardous characteristics, unless it is other-
wise exempted (see Section IV).

Waste exhibiting one or more of the following
four characteristics is considered hazardous:

i Toxicity.

* Corrosivity.

* Ignitability.

* Reactivity.

A. Toxicity
Waste that exhibits the Toxicity Characteristic
(TC) poses a substantial threat to human
health and the environment.'lUaste toxicity is

measured by using the Toxicity Characteristic
Leaching Procedure (TCLP) (40 CFR 26l.24).
The TCLP extract is analyzed for lead (or other
constituents) to determine if it is above or be-

low the allowable TC regulatory threshold,
which for lead is 5 ppm (milligramsi liter).

"Leachable" lead analysis differs from "total"
lead analysis, which is typically performed on
paint chips during a risk assessment or inspec-

tion, in that leachable lead is dependent on the
type of lead compound present and the size of
the particle (that is, its solubility). Because total
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Lead-based paint hazard control jobs are ex-
tremely unlikely to generate "listed" waste.

EPAs current list, which can be found in 40
CFR 261.31 through 33, includes specific source

waste (waste from specific industries), generic

waste (waste from common manufacturing and
industrial processes, such as solvents), and dis-

carded or "out-of-spec" commercial chemical
products (such as creosote and some pesticides)

lll, Waste Management
Procedures

Waste management procedures are summarized
in Figure 10.1.

A. lnterim Control Waste
The waste from interim controls may be exempt
from RCRA hazardous waste regulations, under
the exclusion for household waste (see 40 CFR
261.4$)(1)). fo be excluded, household waste

should meet two criteria. First, the waste must
be generated by individuals on the premises of a
household, and second, the waste must be com-
posed primarily of materials found in the waste
generated by consumers in their homes. Solid
waste generated as part of routine residential

maintenance by a homeowner, resident, or con-
tractor would generally be part of the "typical"
household waste stream, and thus would be ex-
empted from hazardous waste regulations under
the RCRA household waste exclusion. Genera-
tors should contact State RCRA authorities for
assistance in determining the limitations of the
household waste exclusion for waste from in-
rerim conrrols at specific sites.

The State may determine that waste from in-
terim controls is hazardous waste. In this case, if
the waste is produced in small quantities (i.e.,
less than 100 kg of hozardous waste per month), it
could be excluded as "conditionally exempt"
under the small quantity generator exemption.
(See Section III.D). Even if interim controls
waste is exempted, waste with a high concentra-
tion of lead (e.g., high efficiency particle air
(HEPA) vacuum debris and filters, sludges from
filtering waste water, paint chips) should be

handled carefully (i.e., contained in drums or

Chapter lO: Hazardous and Nonhazardous Waste .&

wrapped in plastic with taped seams, and cov-
ered during transport).

'Waste water from mopping or cleaning opera-
tions, upon filtration, could be poured down the
toilet provided that local authorities approve of
such a practice. Waste water can be filtered ef-
fectively by using a 20 pm pore size filter, al.
though a pump may be necessary to force the
water through the filter. A coarse screen or
cheesecloth is often used as a prefilter.

If significant quantities (10 gallons or more) of
water are produced, owners should contact the
local waste water treatment facility before dis-
charging the liquid to determine if there are any

specific pretreatment standards to be imple-
mented, and inform the facility of the quantity
of water to be discharged and its probability of
containing phosphates or other cleaning agents.

B. Abatement Waste
Under RCRA, abatement waste is classified
separately. The distinction primarily lies in the
difference between routine maintenance and
permanent control. Even though abatement
waste may be similar to waste created from in-
terim controls, it is typically generated from a

one-time activity as opposed to temporary, rou-
tine maintenance. Abatement waste may also

be stored until either work is complete or
enough waste has been generated to make up a

shipment load. Abatement waste, therefore, is
not covered under the RCRA household waste

exclusion.

'S7aste from abatement activities may be similar
to waste from construction, demolition, and
renovation. \il/aste generated from construction,
demolition, and renovation do not meet the
routine maintenance criteria (discussed in Sec-

tion tll.A). In 1984, EPA determined that the
latter category of waste is not household waste
(49 FR 44998, November 13, 1984). Some
States may have special management standards

for abatement wastes. Contact your State to
determine the status of abatement waste under
State regulations.

lo-7



o
Io

Figure I O.l Waste Management Procedures.
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The type of abatement waste management
implemented depends upon the quantity and
type of waste material. Some types of waste will
always contain a high concentration of leachable

Iead, while others will differ by physical compo-

.r

nent, depending on the abatement methods
used at each 1ob site. Waste should be physically
separated into categories of "like materials."
This practice prevents the contamination of
nonhazardous waste with hazardous waste. A

Table I O.I Categories of Abatement Waste

Category Description Examples of Wastes

Low Lead Waste Filtered personal and commercial wash water.

Disposable personal protective clothing that has been
HEPA vacuumed before disposal.

Plastic sheeting cleaned prior to disposal (misted and
wiped)and carpeting.

Any waste that is determined to be nonhazardous by
TCLP testing and is not an EPA-listed hazardous waste.

Architectural Components Painted finish carpentry items, for example:

* Doors.

* Windows.

) Window trim and sills.

* Baseboards.

* Railing.

i Moldings.

Other painted building components, for example:

1 Metal railings,

* Radiators.

i Walls.

* Stone or brick.

Concentrated Lead Waste Sludge from paint stripping.

Lead-based paint chips and dust.

HEPA vacuum debris and filter.

Unfiltered wash water.

Hazardous waste.

Any waste included on EPAs list of hazardous waste.

!V OtherWaste Materialthat cannot be determined, using knowledge of
the waste, to be either hazardous or nonhazardous
must be tested using the TCLP.
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reduction in the amount of hazardous waste re-
duces disposal costs. Abatement waste should
be segregated into several categories, as shown
in Thble 10.1 (EPA, March 1993).

ment their knowledge of the waste in making
their hazardous waste determinations.

The EPA report acknowledges the existence of
limited data on plastic if certain abatement
methods were used. However, according to con-
tractors, if plastic is thoroughly cleaned (misted
and swept or wiped to remove lead-based paint
and dust), it will typically pass the TCLP
(Aulson, 1992).

The ultimate responsibility for making the
proper waste determination still rests with the
generator. Generators should test any Category
I waste that they believe might fail the TCLP.

RCRA Waste Management Rules

Category I waste should be disposed of in accor.
dance with the applicable Federal requirements
(40 CFR Pan257 or 258), in accordance with
RCRA Subtitle D regulations and State and
Iocal solid waste requirements.

HUD Reco mmended P r actic es

HUD recommends that generators follow the
following practices for nonhazardous abatement
wastes.

* The waste should be wrapped in suitable
plastic (6-mil polyethylene or equivalent),
and all seams should be sealed with tape
during storage and transport to the disposal
facility. (Some disposal faciliries do not ac-

cept waste wrapped in plastic. In this case,

the waste should be covered in plastic dur.
ing storage and transport only.)

i The waste should be stored in a designated
secure (locked) area.

* Liquid waste water should be disposed of in
the toilet after applicable pretreatment steps
(e.g., filtering, gravitational separation), if
any, have been satisfied. Waste water should
not be poured into storm drains or onto the
ground.

* Dumpsters should have lids and be pad-
locked. Wrapping and sealing in plastic may
not be necessary ifa covered transport ve-
hicle is used and if plastic is used to line
walkways to the vehicle during loading.

.&

If a dwelling is being partially or completely
renclvated or demolished as part of the lead haz.
ard control work, these categories are not appli-
cable. ln this instance, the demolition debris
could be segregated into painted and unpainted
waste material so that the latter category of
waste could be recycled, if appropriate. The re-
maining lead-based paint demolition debris
should be managed as one waste stream and
evaluated to determine if it is hazardous.

C. Categories of Abatement
Waste
RCRA rules and HUD recommended manage-
ment pracrices are summarized in Table 10.1.
The categories are based on EPA's study to de-

termine which waste materials from abatement
activities are likely to exhibit the hazardous
waste characteristic of tc'rxicity for lead (EPA,

1993). However, the study results were limited
and inconclusive for some types of waste, and
EPA concluded that additional confirmatory
analysis would be needed. In lieu of testing, the
generator may use the limited data from this
study, or other studies, in making their hazard-

ous waste determinations. However, the genera-

tor is ultimately liable for any improper disposal,

A11 generators should retain documentation to
substantiate their waste determinations.

1. Category I-Low Lead Waste

Contents

This waste category typically passes the TCLP
because it exhibits concentrations of leachable
lead below 5 pp.n. It includes filtered personal
wash water and mop water, disposable personal
protective clothing that has been HEPA vacu-
umed before disposal, plastic sheeting that has

been misted and cleaned before disposal, carpet-
ing, and nonhazardous waste (EPA, 1993).
'$7ash water does not include unfiltered spent
stripper solutions, stripper sludges, or any other
liquid paint removal producrs, all of which are

Category III waste. In lieu of testing, generators
may use the EPA report test results to supple-
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lTrapping and sealing waste materials in
plastic, however, will minimize final cleanup
and dust generation from abrasion of loose

components coated with lead-based paint.

2, Category II-
Architectural Components

Contents

This category includes waste defined as intact,
discarded architectural components exceeding
60 mm (2.5 inches) in either width or length,
which are often referred to as finish carpentry or
painted building components. (The 60 mm cut-
off is consistent with EPAs existing definition
of hazardous debris in 57 FR37ZZ3, August 18,

1992.\

Such components include painted doors, door
trim, windows, window trim or sills, baseboards,

soffits, facia, columns, railings, moldings, radia-
tors, walls, and stone or brick. Paint chips that
are removed or fall off these components are

likely to be hazardous waste and are not in-
cluded in this category. Category II does not
include lead sheeting.

RCRA Waste Ma nagement Rules

EPA may revise the regulations that apply to
architectural components. Until that time con-
tractors and property owners must follow exist-
ing RCRA, State, and local requirements. Un-
der current RCRA regulations, such material
(as well as other solid waste) must be evaluated
using knowledge of the waste or results from the
TCLP. (See Appendix 10 for suggestions on se-

lecting a laboratory to conduct the TCLP and
minimizing the volume of architectural compo-
nents that fail.)

Generators should contact State agencies for
any information or data on the characteristics
of lead abatement wastes in their area. In all
cases, States must be consr-rlted when generators
are determining horv to manage lead abatement
wastes, since they are the principal enforcement
authorities for the applicable regulations.

EPA waste-study results for lead-based paint
architectural components are inconclusive, and
EPA is currently gathering additional data on

Chapter lO: Hazardous and Nonhazardous Waste
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Figure I0.2 Seal Abatement Debris in Plastic Before
Transporting Offsite.

this type of waste in support of anticipated regu-
latory changes. Until these changes become
final, current regulations require that the gen-
erator evaluate architectural components for
their potential to be characteristic hazardous

waste under RCRA.

Under RCRA (40 CFR 262.11(c)), generators

may use their knowledge of the waste, in lieu
of testing, to identify characteristic hazardous

waste. When using knowledge or relevant
information, the generator is responsible for
supporting the claim that the waste is nonhaz-
ardous. In the case ofarchitectural components,
a variety of site-specific factors may affect the
TCLP results of architectural components. Fac-

tors include the age of the building, thickness of
the paint, sampling protocol, etc. For example,
if certain types of painted components from sev-

eral single-family houses (or several units of
multifamily housing from a given period of con-
struction (e.g., 1950-1960) in a given neighbor-
hood are found to pass the TCLR it may be rea-

sonable to assume that such components in
other houses or units of the same period and
neighborhood would also pass.

HUD Reco mmended P r actices

Even if classified as nonhazardous wastes,

HUD recommends the following procedure
for hanclling architectural c()mponents:

to-t r
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* Once components are removed from the
contained work area, the cutting or break-
ing of painted materials or any action that is

Iikely to generate leaded dust should be

prohibited.

* Separate glass from windows for recycling.

allowable regulatory level for lead (5 ppm). Al-
though the EPA report on waste disposal in this
category included rags, sponges, mops, and
scrapers, these materials may not contain sig-

nificant levels of leachable lead if they are prop-
erly cleaned prior to disposal.

Although it is extremely difficult to anticipate
TCLP results for lead-contaminated soil using
lead concentration, anecdotal evidence indi-
cates that if lead in soil exceeds 5,000 ppm,

such soil is likely to fail the TCLP and thus be

considered hazardous waste (Spitler, 1994). The
converse, however, is not necessarily true be-

cause total lead is not easily correlated with
leachable lead.

RCRA Waste Management Rules

Category III abatement waste usually exhibits
lead toxicity characteristics. In the absence of
site-specific testing data to the contrary Cat-
egory III waste should be considered hazardous
(EPA, 1993).

In lieu of relying on EPA data, generators may
test the waste to make a site-specific determina-
tion. If the site-specific testing indicates that
the waste passes the toxicity test, then the
waste is not considered hazardous. For liability
purposes, test records should be maintained for
at least 10 years.

Some hazardous waste transporters and manage-
ment facilities will require their own TCLP
testing before accepting waste.

'Waste management standards vary depending
upon the quantity ofhazardous waste produced.

Under RCRA, generators producing less than
100 kg/month (about 220 pounds/month) of
hazardous waste qualifu as "conditionally ex-
empt," small-quantity generators and may
handle such waste as nonhazardous, as de-
scribed earlier in this section and also in
Section IV.

HUD Re commended P r actic e s

Even if the abatement waste is exempt from
hazardous waste regulations under the small
quantity exemption, HUD recommends the

r&

i While it is still inside the work area, waste

should be wrapped in 6-mil polyethylene
plastic (or equivalent) and all seams should
be taped shut. It should be confirmed in ad.
vance whether the selected disposal facility
will accept waste wrapped in plastic. If not,
the waste should be covered with plastic
during storage and transport only.

* Waste should be stored in a designated and
secure area separate from the work area. If
material is stored or handled outside, 6-mil
plastic sheeting should be placed under-
neath and on top of the material to prevent
soil contamination. Pllwood or other du-
rable material should be placed on top of
the plastic to prevent puncture of the plastic
by nails or other fasteners.

i Waste should be transported in covered
vehicles to minimize lead dispersal into the
environment.

* Waste should not be disposed of in a solid
waste incinerator and it should not be reused

or recycled for mulch.

* Nonhazardous solid waste should be dis-
posed of only in State-licensed or -permitted
solid-waste landfills.

3. Category III-
Concentrated Lead Waste

Contents

This category consists of "listed" hazardous

waste, and any other waste exhibiting hazardous

characteristics and likely to leach lead above 5

ppm and thereby fail the TCLP. Category III
waste frequently includes paint strippings, lead
paint chips and dust, HEPA vacuum debris and
filter, and any other hazardous waste. TCLP
results for these materials typically surpass the
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following procedures for handling Category lll
waste:

* Wrap in plastic with seams sealed shut (if
disposal facility allows).

* Cover during transport.

* Prohibit from being treated at a solid waste

incinerator.

* Dispose only in a State-permitted or
-licensed solid waste landflll.

4. Category IV-Other Waste

Category IV includes all waste that does not fall
into one ofthe other three categories, such as

excavated lead-contaminated soil. Category IV
waste should be tested to determine if it exhib-
its any of the RCRA hazardous characteristics
unless the generator has knowledge indicating
that the waste should not be hazardous. (See

Appendix 10 for guidance in selecting a labora-
tory to conduct the TCLP.) If the waste is deter-
mined to be hazardous, it should be handled as

Category III waste; if nonhazardous, as Category
I solid waste. For liability purposes, all test re-
sults should be retained for at least 10 years.

Contact your State to determine whether any of
the wastes belonging to this category are auto-
madcally, or could be determined to be, hazardous.

D. OuantiQr of Hazardous Waste

!7hen determining the hazardous waste genera-

tor status (e.g., less than 100 kg per month or
greater than 100 kg per month), generators

must account for all hazardous waste generated

on site, including nonabatement waste that may
be hazardous. (See Section IV regarding steps

that can be taken to minimize the quantity of
waste.)

1. Less Than 100 kg of Hazardous
Waste

Under RCRA, if less than 100 kg/month (ap-

proximately 220 pounds/month or 25 gallons

of liquid) of hazardous abatement waste is
produced (e.g., from small abatement jobs at
single-family dwellings), then the generators

automatically qualify as "conditionally exempt,
small-quantity generators." Such waste, at a
minimum, must be disposed of in State-licensed
or -permitted solid waste management facilities
or hazardous waste disposal facilities.

In addition, no more than 1,000 kg (approxi-

mately 2,200 pounds) of hazardous waste may
be stored onsite at any one time. Generators
should contact State waste management au-

thorities for guidance in determining the appli-
cability of the small quantity generator exemp-
tion under State regulations.

2. More Than 100 kg of Hazardous
Waste

If more than 100 kg per month of hazardous

waste is likely to be produced by abatement ac-

tions for a single owner at a single site, a hazard-

ous waste manifest must be completed before
the waste is shipped offsite (see Section IV for a

discussion of the RCRA hazardous waste man-
agement requirements). Hazardous waste from a

single-family dwelling may or may not exceed
the 100 kg per month limit. The hazardous

waste generated from a multifamily housing
abatement project will most likely exceed the
100 kg per month generator limit and the gen-

erator will therefore be subject to applicable
RCRA hazardous waste management require-
ments (e.g., accumulation time limit, packaging

and shipping requirements, land disposal restric-
tions, and recordkeeping requirements from 40
CFR Part 262.)

TCLP tests can be performed on debris from
pilot projects or debris generated by identical
abatement procedures in identical structures to
indicate whether the waste will be considered
hazardous (see Appendix 10).

Generators producing more than 100 kgimonth
of hazardous waste must apply for and obtain an
EPA identification (lD) number (from the ap-

propriate agency) prior to shipping the hazard-
ous waste offsite. Since the application process

is lengthy, it is advisable to apply for the ID
number several weeks prior to the start of a job.

In most cases, the State waste management au-

thority will issue EPA ID numbers to generators,

and, for short-term abatement jobs, some States
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may provide temporary ID numbers. Additional
waste handling and disposal requirements are

discussed in Section IV below

.&

producing quantities between 100 and 1,000 kg/
month are referred to as "small-quantity genera-

tors," but are considered conditionally exempt.
Those producing amounts more than 1,000 kg/
month are "large-quantity generators." ]n some

instances, the requirements differ for small- and
large-quantity generators. The regulations for
hazardous waste generators require:

* Obtaining an EPA identification number.

* Meeting specified pretransportation
standards.

* Completing hazardous waste manifest forms.

* Complying with land disposal restriction
notification and certification.

* Maintaining records

A. EPA ldentification Number
l4o cFR 262.t21
Generators must apply for an EPA generator

ID number for each abatement site. The 12-

character number is used bv EPA and the States

to maintain a nationwide tracking system on
hazardous waste activity. A11 hazardous waste

generators; transporters; and treatment, storage,

and disposal facilities must have EPA ID num-
bers. One number per worksite is required; mul-
tifamily housing units may not require separate

numbers, if the housing project is a contiguous
property (see the definition of "onsite" in 40
cFR 260.10).

To obtain an ID number, generators should call
or write the State hazardous waste management
agency or the nearest EPA regional office, and
request EPA Form 8700-12, "Notification of
Hazardous Waste Activity," or the appropriate
State form. The form should be completed and
submitted to the State hazardous waste contact
listed in the accompanying information booklet
before work begins.

Before work begins, it is important to contract
with a hazardous waste management company
that has an EPA identification number for the
transportation and management of hazardous

waste and to secure cost estimates for waste

transportation, treatment to meet land disposal
restrictions (discussed in Section IV below),
storage, and disposal.

3. Waste Water

If significant quantities of waste water (greater

than 100 gallons) will be produced, the local
waste water treatment facility should be con-
tacted to determine if special measures should
be taken before the waste water is poured down
the toilet. The treatment facility should be in-
formed if phosphate detergent or other cleaners
were used during cleaning. The water should
not be discharged until the proper area author-
iry has granted permission to do so. Waste water
should never be poured onto the ground or
pavement.

E. Lead-Based Paint Waste
From Public Buildings
For nonresidential public buildings (e.g.,

schools, libraries), all waste from lead hazard

control efforts should be managed according to
the procedures described earlier for abatement
waste. Such waste may be similar to residential
abatement waste in many respects; however,

since these buildings are not "households," the
household waste exemption for interim control
waste does not apply. EPA is considering this
waste along with residential abatement waste

for possible regulatory changes.

lV. RCRA Hazardous Waste
Management Requirements

The requirements for generators producing
more than 100 kg/month of hazardous waste

are ser forrh in 40 CFR Pat262. Generators
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B. Pretransport Requirements
l4O CFR 262.30 Through
262,341

1. Onsite Accumulation o{ Waste

Under certain conditions, small-quantity gen-

erators may accumulate up to 6,000 kg (ap-

proximately 13,200 pounds) of hazardous waste

onsite for 180 days, or 270 days if the treatment,
storage, or disposal site is more than 200 miles
away. Large-quantity generators may store such
waste onsite for only 90 days. Under temporary,
unforeseen, and uncontrollable circumstances,
the generator may seek an accumulation period
extension of a maximum of 30 days from EPA
(or an authorized State agency), ifsuch exten-
sion is obtained prior to expiration of the 90-
day storage period. Generators storing hazardous

waste longer than these allowable time periods

can be fined for violations, and will be consid-
ered storage facilities requiring RCRA regulation.

Generators storing hazardous waste onsite must
meet certain requirements.

* Proper Storage: Both small- and large-
quantity generators must label stored haz-

ardous waste properly and indicate the accu-
mulation start date (see Figure 10.3).

* Emergency Plan: Small-quantity generators

must have in their possession basic safety

information to be used during an emergency.

Large-quantity generators must have a writ-
ten emergency plan (see Figure 10.4).

* Personnel Tiaining: Small-quantity genera-

tors must ensure that their employees are

familiar with emergency spill and accident
procedures. Large-quantity generators must
have an established training program that
includes the identification or availability of:

* !7aste handling procedures.

* Emergency response

actions/contingency plans.

* Emergency contacts and equipment.

* Medical treatment and supplies

2. Waste Minimization Plans

Section 3002(b) of RCRA requires small. and
large-quantity hazardous waste generators to
develop written waste minimization plans.

Since Federal regulatory requirements do not
exist for these plans and existing EPA guidance
is geared toward industry, HUD recommends
that contractors develop a short written plan
describing procedures to:

* Recycle, or otherwise dispose of, window
glass and other unpainted solid waste as

appropriate.

i Clean plastic sheeting used for containment
by removing lead paint and dust.

1 Avoid mixing hazardous and nonhazardous
waste.

* Recycle lead-based hazardous waste at an
RCRA Part B-permitted lead smelter when
appropriate.

* Seek a waste management contractor with
experience in waste minimization.

* Consolidate paint chips.

i Remove unpainted components from the
hazardous waste stream.

3. Packaging

EPA has adopted the U.S. Department of
Tiansportation's (DOT's) hazardous materials
transport packing methods to prevent leakage of
waste or release ofdust during transport, and to
mandate proper marking (or placarding) of the
packaged waste to identify associated character-
istics and dangers. Hazardous waste transporters
or disposal facilities can provide advice on ap-
propriate packaging methods.

4. Selecting a Tiansporter and Waste
Management Facility
Since generators are liable for improper waste

handling, it is critical to select a hazardous

waste transporter and a management facility
that have the proper EPA ID numbers and
necessary permits.

* An emergency coordinator.

lo-t5



Table I O.2 Management of Abatement Waste
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Waste Management Practices Category l:
Low Lead
Waste

Category l!: Architectural
Componentsl

Category lll:
Concentrated Lead
Waste

Category lV:
Other Waste

RCRA Requirements Manage as
nonhazard-
ous solid
waste.

Depending upon knowledge or
TCLP testing results, manage
as solid hazardous or nonhaz-
ardous waste.

lf more than 100 kg/
month manage as haz-
ardous waste. lf less
than 100 kg/month
manage as solid waste

Use TCLP to
determine if waste is
considered
hazardous.

HUD Recommended Practices Applicable Applicable if knowledge or
TCLP testing indicates that it is
nonhazardous.

Applicable if less than
100 kg/month otherwise
subject to full RCRA
regulations.

Only applicable if
TCLP testing shows
waste is nonhazard-
ous.

+ Wrapped in plastic; sealallseams
with tape (if acceptable to the dis-
posalfacility).

X X X X

+ Stored in designated, secure
area.

X X X X

+ Covered during transport. X X X X

+ Prohibitcutting/breakingoutside
work area.

X X X X

+ Cover ground with 6-mil plastic if
handling outside.

X X X X

+ Prohibit disposal in solid waste
incinerators and reuse recycling
for mulch.

X X X X

+ Recommend disposal in State-
licensed/permitted solid waste
landfill.

X X lf appropriate X
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Generators should investigate the answers to
the following questions about facilities under
consideration:

l Do they have an EPA ID number?

* Have they successfully completed similar
jobs?

* Can they supply references? How do the
references describe their service?

* How long have they been in business?

* Has the firm been cited by EPA or State
agencies for any environmental violations?

* How much waste are they capable of han-
dling over a given period of time?

* Can they handle both solid and hazardous

wastes?

) Are they willing and able to perform special
management actions (such as covering ve-
hicles during transport) I

i Do they have experience dealing with
RCRA land disposal restrictions?

* Do they have insurance?

Generators should also check with other gen-

erators, trade associations, the Better Business

Bureau, and the Chamber of Commerce regard-
ing the firm's qualifications. Written contracts
with transporters and management facilities, at
a minimum, should provide for the following
items:

i Scope of work and schedule, including
waste-segregation procedures.

* Testing and analysis of waste.

* Emergencyprocedures.

* Cost estimates and the handling of
overruns,

1 Payment procedures.

i Liability and responsibility for claims.

* Quality assurance plan.

Chapter lO: Hazardous and Nonhazardous Waste a

Figure lO.3 Hazardous Waste Container Label With
Accumulation Start Date.

Property owners may want to consult with legal
experts on RCRA before signing contracts.

C. Manifesting the Waste (4O
CFR Part 262.20 Through
262.221
A hazardous waste manifest must accompany all
hazardous waste shipments (unless the waste is
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.r Chapter I O: Hazardous and Nonhazardous Waste

generated by a conditionally exempt, small-
quantity generator). The manifest is a multicopy
form that tracks the waste from generator to final
disposal. The generator, transporter, and a repre-
sentative of the designated management facility
must each sign this document and retain a copy.

.&

The designated waste management facility must
return a signed copy of the form to the genera-

tor to confirm that the waste reached its
destination. If this copy is not received by the
generator within 35 days of shipment, the gen-

erator must contact the transporter and/or the
owner or operator of the disposal facility to de-

termine the status of the shipment. If the signed
manifest copy is not received within 45 days of
shipment, the generator must send an exception
report to the EPA Regional Administrator (or
authorized State official). The exception report

The generator's signature certifies that (1) the
manifest is complete and accurately describes the
shipment, (2) the shipment is ready for transport,
and (3) reasonable efforts have been made to
minimize the amount and toxicity of the waste

generated.

Figure I0.4 Sample Emergency Plan

The emergency coordinator is lf not at the site, he/she can be reached at
24 hours/day. The backup coordinator is

Emergency Procedures

ln the event of a fire, call the local fire depaftment immediately. Evacuate occupants and workers from the
building to a safe location.

lf liquid hazardous waste spills onto soil or surfaces, contain the spill and attempt to clean it up, while taking
precautions to protect yourself.

lf large quantities of liquid hazardous waste spill directly into a stream or other surface water, contact the
National Response Center to report the spill.

Emergency Phone Numbers (Post these numbers near a telephone. lf no phone is available onsite, post the
numbers in a visible location and identify the nearest phone.)

Fire Department:
Police Department:
Local Emergency Response Coordinator:
Backup Local Emergency Response Coordinator:
National Response Center: 1 -800424-9802

Emergency Equipment

Have the following equipment onsite:

* Fire extinguisher.

* First aid supplies.

* Extra protective clothing and respirators.

* Material to contain and clean up spills.

Be sure all workers know where to locate these emergency supplies.
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must include an explanation of the generator's

effort to ascertain the whereabouts of the waste

and the results of those efforts, as well as a copy
of the signed manifest. The EPA or authorized
State will then initiate the process to locate the
missing waste. This regulation is strictly enforced.

The manifest form is often provided to the gen-

erator by the transporter or waste management
facility. Blank manifest forms may also be ob.
tained from the State hazardous waste agency
(see Figure 10.5)

D. Land Disposal Ban Notifica-
tion and Certification (4O CFR
268.7 and 40 CFR 268.91

RCRA requires that all hazardous waste meet
certain restrictions before it can be land dis-
posed. Generators of more than 100 kg of haz-

ardous waste per month must meet land disposal
restrictions (LDRs). In general, these restric.
tions require that the waste be treated using a

particular method, or that it be treated to meet
a specific numerical standard, before being land.
disposed. The hazardous waste transporter or
management facility will assist in satisfying land
disposal restrictions, including completing ap-
plicable paperwork.

Abatement projects producing hazardous lead
waste containing particles that will pass through
a 60 mm (approximately 2.5 inches) sieve must
meet land disposal restrictions for RCRA haz-

ardous waste code D008. Such waste includes
paint chips, dust, sludges, and filter cake. To
meet the concentration-based extract standard
for lead, which is 5 ppm (see 40 CFR 268.42),
land disposal restrictions require that D008
waste be treated befcrre it is sent to a hazardous

waste landfill (57 FR 37194, August 18, 1992).
No technology is specified for treatment to
meet this standard. On September 14, 1993 (58

FR 48092), EPA proposed alternative treatment
standards for hazardous soil. When finalized, these

standards would apply to any excavated soil that is

considered hazardous.

Abatement projects that produce hazardous

lead waste containing particles that will not

pass through a 60 mm sieve must meet the
treatment standards for hazardous debris. Such
debris includes painted bricks, concrete, wood
and woodwork, metal, plaster board, uncleaned
plastic covering, and vacuum and respirator fil-
ters. The land disposal restriction standards for
hzuardom debris prrrvide two treatment altematives:

* The waste may be "stabilized" to meet the
predisposal treatment standard for lead (40

CFR 261.41 through 268.43) and then sent
to a hazardous waste landfill (57 FR 37194,
August lB,l99Z).

i The waste may be treated using several dif-
ferent treatment methods: physical extrac-
tion, chemical extraction, thermal extrac-
tion, destruction, and immobilization (see

40 CFR 268.45 Thble 1, 57 FR 37278, Au-
gust 1 B, 1992 ). If one of these methods is

used, the treated wood or metal debris is no
longer considered hazardous and can be dis.
posed of in a solid waste landfill. However,
the residue from the treatment process must
be treated to meet the concentration-based
standard for lead (40 CFR 268.45(d), 57 FR
37 27 8, August lB, 7992).

Prohibitions on storage of "restricted" hazardous

waste (40 CFR 268.50) and requirements for
treating "restricted" waste in onsite tanks or
containers are applicable to hazardous lead

waste (40 CFR 268.7).

The generator must either nonfy the hazardous

waste treatment/disposal facility that the waste

does not meet the land-disposal treatment stan-
dards or certifJ that the waste does meet the
standards. All notifications and certifications
must identifu the restricted waste, applicable
treatment standards, manifest number for the
waste shipment, and any available waste analy-
sis data. The treatment standards are listed in
40 CFR 268.41through ?.68.43.

E. Recordkeeping l4O CFR
262.40 through 262.441
Generators must maintain three categories
of records, which are described below.
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Figure I0.5 Sample Waste Manifest.
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€. Chapter lO: Hazardous and Nonhazardous Waste .&

1. Biennial Reports

Large-quantity generators must submit a report
every 2 years to the State hazardous waste

agency or EPA regional office that details the
generator's activities. Such reports are usually
not required for abatement jobs of less than 2

years'duration.

2. Exception Reports

Generators must retain copies of all exception
reports identifying instances when a signed
manifest copy was not returned by the waste

management facility designated to receive the
waste shipment, and describing their efforts to
locate lost shipments. The generator is respon.
sible for notifying EPA or the appropriate State
agency of losr shipments.

3. Three-Year Retention of Reports,
Manifests, and Test Records

Generators are required to retain all manifests,
results of hazardous waste testing, and land-
disposal notifications/certifications for 3 years.

However, for liabillry reasons, records should be

kept for at least I 0 years.

The following types of inforrration should be

retained.

1 Typ" of waste.

* Weight of shipments.

* Number of drums or containers shipped.

+ TCLP results.

i Laboratory name.

* Identity of person conducting TCLP
sampling.

* Location of samples.

* Hazardous waste storage locations.

* Typ" ofstorage containers.

i Abatement method.

* Name of property owner and contractor.

* Name of project designer (if applicable).

V. Waste Management
Case Study
The following is a case study of typical waste

management practices in a lead hazard control
job. A single-family dwelling has undergone a

risk assessment. The home is a single-story
building of approximately 1,500 square feet that
contains three bedrooms and one bathroom.
The risk assessor identified interim controls as

an option for some surfaces and abatement as

the only option for others. The owner decided
to undertake a combination of interim control
and abatement actions.

Abatement measures consisted of replacing
selected woodwork (e.g., facia, exterior trim
board); replacing 17 windows and 1 exterior
door; and wet scraping deteriorated paint frorn
bathroom and kitchen walls and enclosing these ar-

eas with glpsum board and rnelamine, as apprcpriate.

B. Waste Generated and
Management Steps Taken

Before work began, the owner and contractor
held a meeting and agreed in writing that the
contractor would handle all RCRA and other
State waste management reqr-rirements. The
owner agreed to sign the manifests prepared by
the contractor.

1. Interim Control Waste

Interim control debris that was determined by
the State to be a household waste was managed
as solid nonhazardous waste and sent to a solid
waste landfill. This waste included one HEPA
vacuum filter, two respirator filters, cleaned
plastic sheeting that had been used to contain
the work area, discarded and rinsed tools,
paint chips from limited scraping, discarded

I O-21

A. Lead Hazard Control
Measures

Interim control measures consisted of cleaning
and applying polyurethane to the wooden
kitchen floor, replacing carpet in one bedroom,
repainting certain areas, and treating friction
surfaces on one door.
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carpeting, aluminum scraps left over from meat-
ing friction surfaces, and waste water filters.

.&

cling): solid waste/architectural components,
hazardous waste, and waste requiring TCLP
testing. Each category was managed separately.

RCRA solid nonhazardous waste (including
architectural components) consisted of 15 sets

of personal protective clothing that was HEPA
vacuumed prior to its removal, windows (one

pile stacked approximately 10 feet high, 6 feet
long, and 5 feet wide), approximately 500 linear
feet of window trim, one exterior door, cleaned
plastic sheeting, and rinsed rags and mops.

Glass was removed from the windows and sent
to a local permitted glass recycling facility. The
remaining solid material was placed in 6-mil
plastic or heavy-duty plastic bags and sealed

shut with tape. The material was stored in a

separate location and disposed of at a State-
permitted solid waste landfill.

Filtered waste water was disposed of in the
toilet.

RCRA hazardous waste was stored in a 55-
gallon drum in a garage, separate from the other
wastes. Hazardous waste included two HEPA
filters, dust/debris from the HEPA vacuum, two
respirator filters, and a small amount of paint
chips. Total waste weighed less than 220 pounds
(100 kg) and thus was managed as solid non-
hazardous waste. The waste was disposed at a
State-permitted landfill that met Federal design
standards (40 CFR 258).

'Wastes requiring TCLP testing included unrinsed
rags and mclps, samples of which were cut into
small pieces and sent to the laboratory. TCLP
testing results were as follows: sample leachable
lead (ppm)-Rag 1=10.20, Mop 1=8.60.

These materials were added to the Category III
RCRA hazardous waste. Because the total haz-

ardous waste amount did not exceed 220
pounds, it was sent to a State-permitted solid
waste landfill. The property owner and contrac-
tor retained the TCLP test results to document
waste characterization and handling decisions.

Approximately 20 gallons of liquid waste from
cleaning operations were produced. This waste

water contained potentially hlgh levels of lead

and phosphate. The water was filtered and the
solid material was disposed of as specified above.

Filtered waste water was poured into the toilet
after permission was granted by the local water
authority.

2. Abatement Waste

In anticipation of the work, the contractor de-

veloped a waste minimization plan and con-
ducted limited TCLP testing on the windows
and exterior trim that were slated for removal.
This information was used to estimate waste

disposal cosrs, establish wasre segregation proce-

dures, and determine the necessity of obtaining
an EPA ID Number. The contractor hired a

laboratory to conduct TCLP testing (see Ap-
pendix 10 for guidance in selecting labs); the
lab agreed to fax test results to the contractor
within 36 hours of receiving samples. The con-
tractor also identified a hazardous waste con-
tractor to handle such waste, if necessary.

After having removed all loose paint, the con-
tractor provided the laboratory with two core
samples (core samples may be obtained using a

hole saw) from the window and one exterior
trim sample in a 9.5 mm square. The test results
indicated that none of the samples leached lead
in excess of 5 ppm and thus both the windows
and exterior trim could be considered nonhaz-
ardous waste. The contractor estimated that
Category III and IV waste was unlikely to ex-
ceed220 pounds, and thus did not apply for an
EPA ID Number. The contractor and property
owner retained test results to document the
waste characterization decisions and handling
procedures.

The contractor also developed waste-

minimization specifications for workers,
directing them to sort the waste into three
categories (after separating glass fclr recy-

to-22
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1. Owners of properties in good condition may decide to proceed directly to interim control without a risk
assessment. This involves stabilizing any deteriorated paint (see Section II), on the assumption that all de-
teriorated paint contains lead-based paint, thoroughly cleaning all surfaces (see Section IV), and covering
all bare soil (see Section V). These measures should be followed by a risk assessment (not a risk assessment

screen) to determine if the property meets clearance standards and if any hazards were left uncorrected.
All interim control activities should be carried out in accordance with the procedures described
in these Guidelines.

2. Alternatively, an owner may first have an independent risk assessment performed by a certified profes-

sional to determine if lead-based paint hazards exist and to minimize hazard control activities.

3. Together with a certified risk assessoq planner, or other designer, develop a site-specific lead hazard control
plan based on the hazards identified, the feasibility of the control measures, occupant protection, and fi-
nancing. For interim controls and some abatement techniques, the plan should include how and when
ongoing monitoring by the owner and reevaluation by a certified risk assessor or certified inspector will
be performed. (See Chapter 6 for standard reevaluation schedules.)

4. For building components, determine which hazards will be addressed with interim controls (dust removal,
paint stabilization, and/or control of friction/abrasion points). For lead-contaminated soil, decide which
interim control measure is appropriate for the climate and the planned use of the area.

5. Develop specifications (if appropriate). The amount of detail provided should be commensurate with the
size of the job. The specifications should state how any abatement activities and other construction work
(e.g., weatherization) will coincide with the interim control work. It may be preferable to combine interim
controls with abatement in many cases.

6. Although interim controls are not expected to generate hazardous waste, the planner or risk assessor

should make this assessment for each project and notify local authorities if the local jurisdiction requires
ir.

7. Select a qualified, trained contractor to complete the hazard control work. For some small jobs, onsite
maintenance workers may be able to perform the work. In either case, Occupational Safety and Health
Administration (OSHA) regulations require all interim control workers to be trained.

8. Select the appropriate interior and/or exterior Worksite Preparation Level (from Chapter 8) to protect
residents.

9. Notifu residents of the dwelling and nearby dwellings of the work and when it will begin. Distribute
educational materials fumished by the U.S. Environmental Protection Agency (EPA) and/or the State
or local govemment to residents about lead poisoning and lead-safe practices.

10. Correct any existing conditions that could undermine the success of the interim controls (e.g., structural
deficiencies, moisture problems, uncleanable surfaces).

1 1. For exterior work, preinterim control soil samples should be colected but not necessarily analyzed until
clearance soil samples have been collected, analyzed, and compared to clearance standards. lf soil levels
are below applicable limits, the baseline samples need not be analyzed (see Chapter 15).

r*
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.$ Step-by-Step Summary fcontinuedf

12. Execute interim control work. See the Step-by-Step Summaries in each section of this chapter for informa-
tion about dust removal, paint film stabilization, friction and impact surface treatments, and interim soil
controls.

13. Storeallwasteinasecureareaandmakesurethatitisproperlylabeled(seeChapterl0).Disposeofall
waste properly.

14. Conduct daily and final cleanups (see Chapter 14).

15. Have an independent, certified inspector technician or risk assessor conduct a clearance examination t hour
after cleanup to let dust settle (see Chapter 15). If no preliminary risk assessment was performed, only a certi-
fied risk assessor can conduct the clearance examination/risk assessment. If clearance is not achieved, com-
plete interim controls and/or reclean. Following a successful clearance examination, the property owner
should receive documentation to that effect, including a schedule for required reevaluation (if applicable).
Local authorities may also require a Statement of Lead-Based Paint Compliance.

16. Pay contractor and clearance examiner.

17. The owner should conduct ongoing maintenance and monitoring of interim controls to ensure that they
remain in place. Periodic reevaluations by a certified risk assessor should be completed according to the
reevaluation schedule in the hazard control plan of the property.

18. Maintain records of all lead hazard control, reevaluation, and monitoring activities and turn them over
to any new owner upon sale of the property.

.t
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Section I Interim lead hazard control measures include:

* Repairing all rotted or defective substrates

that could lead to rapid paint deterioration
(repairing defective building systems that
cause substrate damage may be a prerequisite

for effective interim control but is outside
the scope of interim control per se).

l. Principles of lnterim
Control

A. lntroduction
While interim controls have been carried out
in sclme public housing developments under
the name of "in-place management," the con-
cepr is relatively new in the field of lead hazard

control. Interim controls are intended to make

dwellings lead-safe by temporarily controlling
lead-based paint hazards, as opposed to abate-
ment, which is intended to permanently con-
trol lead hazards. See Chapter 12 for a more
detailed discussion of the difference between
abaternent and interim controls. In Title X of
the Housing and Cornmunity Development
Act of 1992, interim controls are defined as

". . . a set of measures designed to reduce tem-
porarily human exposure or likely exposure to
lead-based paint hazards, including specialized
cleaning, repairs, maintenance, painting, tem-
porary containment, ongoing monitoring of
lead-based paint hazards or potential hazards

and the establishment and operation of man-
agement and resident education programs." In-
terim control measures are fully effective only
as long as they are carefully monitored, main-
tained, and periodically professionally reevalu-
ated. If interim controls are properly main-
tainecl, they can be effective indefinitely. As
long as surfaces are covered with lead-based

paint, however, they constitute potential
hazards.

Basic elements include planning, implementa-
tion of interim controls, cleanup and clearance,
education of residents and maintenance staff,
ongoing maintenance and monitoring by the
owner, and periodic reevaluation by a certified
professional. The tenn "certified professional"
means a certified risk assessor or certified
inspector.

i Paint film stabilization (see Section II)-
stabilizing all deteriorated lead-based paint
surfaces by removing deteriorating paint and
repainting.

i Friction and impact surface treatments (see

Section III)-treating floors and interior
window sills and window troughs so that
they are smooth and cleanable.

* Tieating friction and impact surfaces, such
as windows, doors, stair treads, and floors,
when they are generating lead-based paint
chips or excessive levels of leaded dust
that cannot be controlled with ordinary
cleaning.

* teating protruding, accessible surfaces, such
as interior window sills, where lead-based
paint may be present and there is either vi-
sual or reported evidence that children are

mouthing or chewing them.

i Tieating all bare soil containing excessive

levels of lead.

* Dust removal and control (see Section
IV)-cleaning surflaces to reduce levels of
leaded dust to acceptable levels, including
cleaning carpets, if they are contaminated.

1 Educating residents and maintenance
workers on how to avoid lead poisoning.

* Conducting reevaluations by certified indi-
viduals, ongoing monitoring by owners, and
observation by residents.

I l-7
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After completion of lead hazard control mea-

sures, an independent, certified inspector tech-
nician or risk assessor should carry out a clear-
ance examination, which includes a visual
inspection to determine whether all necessary

lead hazard control measures were completed
and collecting dust samples to determine
whether floors, interior window sills, and
window troughs meet clearance levels.

The property owner should implement an ac-

tive maintenance regime to ensure that the
property continues to be free ofhazards. Such a

maintenance regime should consider the likeli-
hood that leaded dust may be tracked into the
housing unit from the outside. Periodic visual
monitoring and reevaluarion according to a
site-specific schedule prescribed in the risk as-

sessment report should be carried out to deter-
mine whether the dwelling unit continues to
be free ofhazards.

B. When lnterim Controls Are
Appropriate and When They
Are Not
Unless precluded by regulation, interim controls
are most easily implemented when most surfaces

with lead-based paint are intact and structurally
sound and lead exposure comes primarily from
deteriorating paint and excessive levels of lead
in household dust and/or soil. Interim controls
are also appropriate if the housing unit is slated
for demolition or renovation within a few years.

In many cases resources will not be available to
finance permanent abatement, making interim
controls the only feasible approach.

If the housing unit has substantial structural
defects or if interior or exterior walls or major
components, such as windows and porches, are

seriously deteriorated or subject to excessive

moisture, interim controls are unlikely to be

very effective. Paint cannot be effectively stabi-
lized unless substrates are dry, structurally
sound, and waterproof. Other interim control
measures, such as window repair, would also not
be very effective if structural problems are likely
to result in rapid treatment failure. Any struc-
tural problems should be repaired before interim
controls can be implemented. If these problems

cannot be repaired, then more frequent reevalu-
ation will be necessary in case of premature
failure.

Federal, State, and local legislation or regula-
tions may require that certain lead hazards be

permanently abated rather than controlled on
an interim basis. For example, HUD requires
that public housing authorities abate all lead.
based paint in dwelling units undergoing com-
prehensive modernization. Title X requires that
lead hazards be abated in the course ofsubstan-
tial rehabilitation projects that use more than
$25,000 of Federal funds per dwelling unit.
Some State and local governments have
enacted laws and regulations requiring that
cer-tain lead hazards be abated.

'lThenever building components are replaced,
energy-efficient products should be used. This
will help reduce energy consumption and also

reduce the length of time it takes for new com-
ponents (energy-efficient doors and windows)
to pay for themselves.

C. Determining the Scope of
lnterim Controls
The property owner may decide to rely on a risk
assessor to determine whether interim controls
are appropriate, identify treatment options, and
estimate the long-term costs of the various
available options. (See Chapter 5 for a discus-

sion of risk assessments.) In some cases in which
HUD funding will be used, a risk assessment or
a paint inspection will be required. Some State
or local laws may also strongly recommend
or even require a risk assessment before lead
hazard controls can be carried out.

Unless prohibited by local law, the property
owner may elect to proceed with lead hazard

control measures without a risk assessment or
a paint inspection. When no evaluation is con-
ducted, the property owner must assume that
all surfaces have lead-based paint, all floors
and dust traps are contaminated, and all bare

soil is also contaminated. In this case, the prop-
erty owner could waste money if surfaces are

treated that do not contain lead-based paint.
When there is a substantial likelihood that

o*%\Br

r t-8



A
@*mw

some treatable surfaces do not contain lead-
based paint, the cost of risk assessment may well
be recovered by a more focused effort r.:n con-
firmed hazards.

Some State and local laws prescribe certain
treatments in order for the housing unit to
qualify as lead-safe. Insurance companies or
lenders may alst'r prescribe certain treatments
if a property is to qualify for insurance coverage
or a loan. In all cases, the property owner
should ensure, at a minimum, that required
lead hazard control measures are carried out.

lThenever a housing unit is tr-r be weatherized
or rehabilitated, it is usually cost effective to
control lead hazards at the same time. Usually,
normal weatherization or rehabilitation activi-
ties can also eliminate some lead hazards if the
work is modified so that it can be performed

safely. However, if not carried out properly,

these efforts will increase the risk of lead poi-
soning. In those situations, abatement is usually
the most afpr()priate intervention since win-
dows and other components are often replaced.
It will usually be more expensive and disruptive
to carry out weatherization or rehabilitation
and lead hazartl control separately.

D. Preparing a Lead Hazard
Control Plan for Multifamily
Housing
Conducting interim controls of lead-based paint
hazards in multifamily housing presents issues

not generally found in single-family housing. In
most t'rccupied multifamily developments, it is

not feasible, financially or logistically, to carry
out hazard control activity in all dwelling units
at once. In properties with a relatively small
number of dwelling units, it may be possible to
proceed unit hy unit and complete the hazard

control work quickly. In larger properties, how-
ever, decisions must be made as to the order of
the work in dwelling units and common areas,

and perhaps, in rooms or components within
dwelling units and common areas. Even when
an entire building is vacant and undergoing
renovation, hazard control elernents clf the
work must be identified and scheduled. There-
fore, it is usually advisable that there be a lead

Chapter I l: lnterim Controls

hazard control plan for properties with more
than approximately 10 units.

Owners should have an independent certified
risk assessor prepare a lead hazard control plan
to address lead-based paint hazards identified
by the risk assessment or, if no risk assessment

has been conducted, the specific hazards that
are assumed to be present. The plan should pri-
oritize and schedule control measures and any
additional hazard evaluations so that available
resources are targeted for maximum benefit.
Lead hazard control planners or designers may
also be helpful in preparing such a plan. In de-

velclping the plan, the risk assessor should con-
sult with the property owner to gain insights
about the property to determine which strate-
gies will be most appropriate. The goal of this
consultation is to combine in the plan the risk
assessor's knowledge of lead-based paint hazards

with the property owner/manager's knowledge

of the particular property-its maintenance
history persistent problems, occupancy profile,
capital improvement program, etc.

In developing a lead hazard control plan, it is

reasonable to consider treating units occupied
by children under age 6 or pregnant women
first. Common play areas, day-care centers, or
dwelling units serving as day-care centers may
also be candidates for early treatment. It is rea-

sr>nable to consider the fact that it is less expen-
sive to conduct hazard controls effectively and
safely in vacant units than in occupied units;
thus, it may be appropriate to postpone some

hazard control treatments until unit turnover.
It is reasonable to consider the possibility of re-

locating families with young children from un-
controlled units to hazard-controlled vacant
units in order to more quickly and cost effec-
tively reduce childhood exposure to lead in
the environment.

At a minimum, a lead hazard control plan
should include the following elements:

* A schedule for hazard control, usually
in units with young children or pregnant
women first, followed by other units. The
schedule should show how lead-based paint
hazards will eventually be controlled in all
units.

@k
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* A commitment on the part of the owner
and manager to control lead-based paint
hazards that are generated during routine
maintenance work or normal building aging,
what those controls consist oi and how
those controls will be implemented.

l Specific measures that will be taken during
unit tumover (often paint stabilization, spe-

cialized dust removal, and perhaps the pro-
vision of cleanable surfaces on floors, sills,
and troughs and some minor building com-
ponent replacement).

* A schedule for performing risk assessments,

lead hazard control screens, and inspections
and/or clearance examinations in all units
or a representative sample of units.

* A schedule for hazard control actions to
be completed in common areas.

i A schedule for reevaluations and visual
monitoring by certified risk assessors and
owners or their representatives, respectively.

i A description of how maintenance workers
and other staff will be trained to handle
lead-based paint hazards safely.

i Designation of an individual, preferably
on the staff of the owner or the property
manager, who is responsible for matters
associated with lead-based paint hazards.

E. Combinations of lnterim
Controls and Abatement of
Certain Hazards
In many dwellings owners will choose a combi-
nation of interim controls ond abatement. This
decision is best made by consulting a certified
risk assessor. For example, it is possible to stabi-
lize deteriorated lead-based paint and remove
excess levels of leaded dust (interim controls),
but at the same time enclose some lead-based
painted surfaces, replace some lead-based
painted components, or remove lead-based
paint from some surfaces (abatement). Such
combinations of interim control and abate-

ment treatments might well be the most cost-
effective response to a property owner's lead

hazard problem, particularly if carried out when
the dwelling unit is vacant.

F. Oualifications of lnterim
Control Contractors
Title X does not require certification clf contrac-
tr>rs who carry out interim controls. However,
OSHA requires that all interim control workers
be trained under 29 CFR 1926.21(b)(2), even
if lead exposures are below the action level (see

Chapter 9). Interim control activities frequently
disturb lead-based paint and typically take place
in areas with excessive levels of leaded dust.
Therefore, while not required by EPA, it is rec-

ornmended that interim control wclrkers and
supervisors, whether ernployed by the property
owner or an independent contractor, be trained,

ll,".frt"1o'' 
thro u gh an accred ited abatement

G. Cleanup and Clearance
Section IV of this chapter describes how leaded

dust can be removed as an interim control mea-

sure. In some dwellings dust removal from a few
surfaces may be sufficient. Chapter 14 describes

cleanup after abatement or a more comprehen-
sive set of interirn control measures. \il/hether

leaded dust is removed as the primary element
of interim control or as final cleanup after more
comprehensive control activity, the objective is

the same-providing residents with a clean and
easily cleanahle unit.

Like abatement, interim controls are intended
to make a dwelling unit safe for children; there-
fore, interim controls are subject to the same

clearance testing requirements and documenta-
ticln as abatement. Clearance examinations
mast always be conducted following interim
control work (Chapter 15 describes clearance
examinations).

H. Education
While education of the residents, particularly
the children's caregivers, is not in itself suffi-
cient to prevent childhood lead poisoning, it
can assist residents in reducing the risk that
their children will be seriously poisoned.

.&
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Therefore, education is an important adjunct
to any lead hazard control system.

The property owner is responsible for the con-
dition of the dwelling unit and for advising oc-

cupants to report any deteriorating paint. The
owner should also distribute to the occupants
any educational materials furnished by the
State or local government or by a local lead-
poisoning prevention organization.

The educational materials should advise oc-

cupants ofall the potential sources oflead poi-
soning. This includes lead-based paint, lead-

contaminated dust and soil, and also lead in
water, pottery glazes, glass, some imported cos-

metics, and home remedies. Materials should
suggest simple preventive measures, such as

washing children's hands before eating and after
play, and washing toys. Children's nutrition is

also important. Foods high ln iron and calcium
reduce absorption of lead into children's bodies
while fatty foods increase the rate of absorp-

tion. The EPA Lead Hazard Information Pam-

phlet is a useful resource that can be obtained
by calling 1-800-LEAD-FYI. Property owners,
managing partners, and remodelers should also

obtain these educational materials.

l. Maintenance, Monitoring,
and Reevaluation
See Chapter 6 for a complete discussion of re-

evaluation and Chapter 17 for information on
maintenance. The success of interim control
measures depends not only on the adequacy of
their initial application, but also on whether
they remain effective over time. To remain ef-
fective they must be maintained and monitored.
Property owners or their agents should routinely
(e.g., annually) visit the property and visually
ensure that interim controls remain in place.

They should also respond promptly whenever
an occupant reports any deteriorating paint.
Any failure of interim controls that is identified
should be corrected promptly.

An important component of maintenance is

ensuring that leaded dust levels remain below
acceptable levels. This can best be achieved
through regular cleaning ofareas where leaded
dust is likely to accumulate. Property owners

Chapter I l: lnterim Controls

should, therefore, undertake thorough cleaning
of the unit upon vacancy i( during ongoing
monitoring, they find that excessive levels
of leaded dust have accumulated.

To ensure a reasonably lead-safe environment
for young children, dwelling units that continue
to contain lead-based paint and potential lead

hazards should be reevaluated by a certified in-
spector or risk assessor. The schedule should be

developed on a site-specific basis.

J. Resident Protection During
Control Activities
Any activity that disturbs lead-based paint
can generate leaded dust. While interim con-
trol activities are less likely to generate leaded

dust than abatement activities, any scraping
or sanding without high-efficiency parriculate
air (HEPA) attachments can generate danger-
ous levels of dust. Whenever dust-generating
activities are carried out, residents and par-

ticularly young children should stay out of
the rooms (preferably the entire house) and

should not retum until all dust and debris
are removed and the dwelling unit has been
thoroughly cleaned (see Chapter 8).

K. Waste
Most interim control activities are not ex-
pected to generate hazardous waste since in-
terim controls will generate less than 100 kilo-
grams of lead per month, exempting them from
hazardous waste regulations. See Chapter 10

(Hazardous and Nonhazardous !7aste) for
further guidance.

L. Statements of Lead-Based
Paint Compliance
State or local governments may require in-
spectors or risk assessors who carry out clear-
ance examinations to provide a Statement of
Lead-Based Paint Compliance. The Statement
would provide evidence that described interim
controls have been completed and that leaded

dust levels are at or below applicable standards.

Insurance companies and lenders could rely
on the Statement in framing their under-
writing criteria. Such a system would provide

a
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an inducement for property owners to con-
trol lead hazards and give them hard proofof
compliance.

The Statement of Lead-Based Paint Compli-
ance would be valid for a limited period of time
based on the standard reevaluation schedule for
the property. The Statement could be extended
when a reevaluation demonstrates that the con-
ditions of lead safety continue to be met. Some

States may limit the number of recertifications.
Others may permit recertification until some

event such as substantial rehabilitation takes
place. Insurance companies or lenders may
impose their own requirements.

M. Documentation
Lead hazard evaluation, lead hazard control,
and maintenance and monitoring activities
associated with interim controls should be

documented. Several specific documents are

of particular importance. These include:

1. Risk Assessment and/or Inspection Report.
This document records the findings of any risk
assessment or inspection, including any inspec-
tion ofpainted surfaces and the collection and
analysis of samples for determination of the lead
content in dust, soil, and/or water. A risk assess-

ment that finds no lead-based paint hazards

would also justify issuance of a certificate.

2.LeadHazard Control Plan. This document
explains the schedule ofhazard control actions
in multifamily housing (see section I.D. of this
chapter).

3. Clearance Examination Report. This
document records the basis for clearance of
the property so that it is ready for occupancy
(see Chapter 15).

4. Reevaluation Reports. These reports indi-
cate that the hazard control measures are still
in satisfactory condition and that the dwelling
is still in a lead-safe condition. Reevaluations
are performed on a schedule discussed in
Chapter 6.

5. Maintenance and Monitoring Log. This
log records the results of the property owner's
or property manager's monitoring visits. Any
repairs made as a result of these visits or no-
tices ofdefects from occupants should also be

recorded.

6. Statement of Lead-Based Paint Compliance.
This document states that on a particular date
the inspector or risk assessor confirmed through
an onsite investigation that the dwelling met
applicable requirements. The Statement of
Lead-Based Paint Compliance is issued to the
property owner, with copies provided to the
residents and to the State or local code enforce-
ment authority, if required under State or local
law or regulation. The Statement of Lead-Based

Paint Compliance is valid for a limited period
of time based on the site-specific reevaluation
schedule contained in the risk assessment

report.

.&
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*.& Step-by-Step Summary
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1. Eliminate any exterior leaks in the building envelope (e.g., roofing leaks, gutter or downspout problems,
missing or damaged doors, roof flashing, missing opening trim, missing glass in windows, defective or missing
caulk and glazing, loose fasteners).

Z. Eliminate any interior water leaks (e.g., plumbing leaks; clogged condensate drip lines for air conditioners;
missing water pans for hot water heaters; inadequately ventilated attic spaces; clogged bathtub drains;
missing tile, grout, or caulking in bathtubs; windows that won't close completely).

3. Select and implement an appropriate l7orksite Preparation Level (see Chapter 8).

4. For exterior work, collect soil samples before the work begins (unless soil sampling has already been com-
pleted for a risk assessment). These samples need not be analyzed unless clearance samples show soil lead
levels are above applicable clearance standards.

5. Repair all rotted structural, siding, or railing components; defective plaster; missing door hardware; loose

siding or trim; and loose wallpaper.

6. Prepare surface by wet scraping or wet sanding. Do not remove paint by buming or torching, power sanding
without HEPA attachments, or abrasive blasting. Dry scraping and chemical strippers with methylene chlo-
ride are not recommended.

7. Clean, degloss, neutralize, and rinse surfaces. Surfaces should be dry before priming or repainting.

8. Select primer and topcoat by considering longevity, moisture resistance, and organic compound content
with low volatility. Paint film stabilization involves the application of at least two coats (the primer and
the topcoat). Use a primer/topcoat system from the same manufacturer to ensure compatibility.

9. Apply all paints at appropriate thickness (see Thble 11.1) or according to manufacturer's directions. Apply
paint only during proper temperature, wind, and humidity conditions. Allow sufficient time for each coat
to dry fully.

10. Conduct final cleanup (see Chapter 14).

1 1. At the end of the lead hazard control project, have a certified inspector technician or risk assessor con-
duct a clearance examination and provide appropriate documentation or statements of lead-based paint
compliance.

12. Conduct reevaluations annually as indicated in the site-specific schedule (Thble 6.1). Perform ongoing
maintenance of paint and restabilize paint whenever deterioration is discovered.
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Section ll
ll. Paint Film Stabilization

A. Ilpical Lead Coatings and
Their Failures
The lead in lead-based paint may be found as

white pigments (lead carbonate, sulfate, or sili-
cate), or colored pigments (chrome yellow, red

lead, gray, and other orange, green, and red pig-

ments). These pigments were mixed with other
components in an oil vehicle, and traditionally
thinned with volatile organic solvents and a

drying agent. Driers containing lead were used

to accelerate the cclnversic'rn of the liquid coat-
ing to a dry film. Paint films can fail rather
quickly under real-life conditions, rnaking
ongoing monitoring important. Paint filrrs
should be quickly but carefully stabilized
whenever a resident or owner reports that
paint is deteriorating.

1. Moisture

Oil paints (virtually all lead-based paints are

oil paints) form a hard, usually glossy, low-
permeable and inflexible coating.'Water,
either in the form of water vapor or liquid, is

the single greatest cause of premature paint
coating failures. Once a substrate gets wet, the
impermeable paint coating is pushed away from
the substrate due to vapor formed by heat from
the sun or other sources. Repeated soaking/
warming cycles result in microscopic failure
of the paint and then an accelerated failure as

more and more openings become available, al-
lowing the substrate to become increasingly
wet. Expansion and contraction caused by small
ice crystals during the wet winter months also

cause paint deterioration.

A significant number of homes are poorly con-
structed, ventilated, or maintained, and allow
moisture to be trapped. The 26 rnain causes

of premature paint faiiure from moisture are

described in Figure I I .l .
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2. Aging
A11 blnders age and some cure over time. This
continued curing causes the paint to become
too brittle to accommcldate the normal expan.
sion and contraction of the substrate, resulting
in cracking and peeling. Exterior paints are also

attacked by sunlight, which can cause chalking.
These slow aging processes mean that even a

well-managed and protected surface will dete-
riorate eventually.

3. Mechanical Damage

The two basic kinds of mechanical darrage
(abrasion and impact) can he minin-rized

only by careful management. Pair-rts exhibit
tremendous variability in harclness, impact
resistance, zrnd abrasion resistance. High-
performance coatings (e.g., polyamide epoxy,

urethane-reinforced alkyds, and epoxy-
rnodified enamels) can withstand over 10,000
more scrubbing cycles than inexpensive flat
vinyl paints (Banov, 1978), although some of
these paints may not be appropriate for resi-
dential use. Failure frorn impact t.lr friction is

often accelerated by the selection of a low-
performance coating.

4. Chemical Incompatibility
Since oil and water do not mix, oil paints ap-
plied over wet substrates will not adhere. The
failure may c'rccur within a week, and may cause

the paint film to be pulled directly from the
substrate. Although oil paints stick relatively
well on surfaces slightly contaminated with or-
ganic material, dirt, and oil, they do not adhere
well to fatty or heavily greased surfaces.

Most latex paints do not adhere to chalky or
smooth and glossy paint films. Epoxies will fail
prematurely when applied over latex coatings
and some oil coatings. Some chemical-based
strippers contain such large amounts of wax and
other stabilizers that almost no subsequent coat-
ing will maintain good adhesion. If the substrate
has been stripped with a caustic paste and not
neutralized properly, the highly alkaline pH will

.&
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(1) siding exceeds 14-percent water content; (2) no cricket where chimney meets roof ; (3) no step flashing at
side of chimney; (4) corner rim not caulked; (5) exposed nailheads rusting; (6) no window wash at window
sill; (7) wood contacts earth; (8) no drip or gutter at eaves; (9) poorly fitted window and door trims; (10) water-
proof paper not installed behind trim; (11) damp, wet cellar unventilated at opposite sides; (12) no ventilation
of unexcavated space; (13) no blocking between unexcavated space and stud wall space; (14) no water-
proofing or drainage tile around cellar walls; (15) no foundation water and termite sill; (16) plaster not dry
enough to paint; (17) sheathing paper that is not waterproof; (18) vapor barrier omitted-needed for present
or future insulation; (19) roof built during wet, rainy season without taking due precaution or ventilating on dry
days; (20) roof leaks; (21) inadequate flashing at breaks, corners, rool; (22) poorly matched joints; (23) no
chimney cap; (24) no flashing over openings; (25) full of openings, loosely built; (26) no or inadequate venti-
lation of attic space.
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cause deterioration of the subsequent paint. On
the exterior, salts may build up on the surface

of paint films in eaves and soffits and prevent
paint adhesion. These salts must be removed
with water to allow good adhesion.

Portland cement and older plaster substrates are

extremely alkaline and should be aged or etched
with mild acid solutions prior to spot sealing
with a primer.

.&

5. Poor Surface Preparation

A 10O-year-old house, repainted every B years,

may have at least 12 coats of paint. If surface

preparation for only one of those coats was in-
sufficient, localized failures will occur. Because

of the slow erosion of the binder in exterior
paints, chalking can cause poor adhesion of
new coatings. Chalk must be removed and

lt-16

Figure I I .l Moisture'Related Causes of Paint Failure.
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appropriate primers applied to prevent subse-

quent failures. Surfaces must be free from oil,
grease, and dirt. Paint stripper residue must be

removed, either with solvents or alkali cleaners
such as trisodium phosphate. Hard, glossy oil
films require deglossing to allow waterborne
coatings to adhere properly.

B. Substrate Condition and
Repairs

1. Building Envelope Leaks

The qualiry and endurance of a paint coating is

dependent on the qualiry ofthe substrate over
which it is applied. The subsrrare musr be dry,

structurally sound, and waterproof. Roofing
leaks, including porches, gutters, and down.
spouts, must be fully repaired prior to stabilizing
the lead-based paint film. Temporary roofing
repairs like asphalt patching material, piecing in
downspouts and gutters, and short-term paint-
on coatings are not recommended. l7ithin 4
months, these quick fixes may fail and result
in subsequent failure of the lead-based paint.

The purpose of painting is to protect the sub-

strate and improve its appearance. In lead-based

paint stabilization, the main goal is to make in-
tact a dangerous, poisonous coating to prevent
excessive lead exposures. Paint stabilization is

most effectively and economically completed
after the following defects have been fully
corrected:

* Damaged or missing roof flashing.

1 Damaged or missing door and window
flashings.

l Siding in contact with soil.

* \7ater running down siding.

* Missing or deteriorated opening trim.

* Missing glass in windows.

* Missing, damaged, or deteriorated caulking.
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2. Interior Repairs and Water

The major type of repair that must be com.
pleted prior to paint film stabilization involves
eliminating moisture sources. Plumbing leaks,

especially in bathrooms and kitchens, are often
the cause of paint film failure on rhe ceilings
and walls below. A few major soak/dry cycles

can bring the lead-based paint or leach lead
salts to the surface. The following interior
defects should be corrected permanently in
conjunction with interior lead-based paint
stabilization proj ects:

* Visual leaks in waste lines, traps, supply
lines, or fixtures above or in rooms under-
going stabilization or where suspected

lead-based paint is present.

* Clogged condensate drip lines for air
conditioners.

* Water heaters and washers without pans

and overflows above or in rooms undergoing
stabilization or where suspected lead-based
paint is present.

i Inadequately ventilated attic spaces.

* Inadequately ventilated bathrooms,
kitchens, and laundry areas.

* Clogged bathtub drains.

i Interior windows that are loose or do not
close completely.

1 Broken or missing glass in windows.

* Improper or deteriorated caulking in
bathrooms or kitchens.

* Plugged or blocked weep holes in storm
windows.

Needless friction and abrasion points on lead-
contaminated surfaces should also be repaired.
As structures age, sag, and adjust, components
can bind or abrade each other. The following
friction points should be eliminated when
discovered on lead-contaminated surfaces
(see Section III):

.$+

* Loose and rusty fasteners.
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f Doors and doorjambs, heads, and thresholds.

* Cabinet doors and drawers.

i Window sashes, jambs, heads, and parting
beads.

3. Water Vapor Management

Paint exposed to excess water vapor can fail
within hours of inirial application. Almost all
exterior trim flashing and caulking serves a

functional purpose by covering seams and joints
and keeping out air and water. All missing or
deteriorated trim, flashing, and caulking should
be replaced prior to stabilization. Open cracks

in bathrooms and kitchens should be taped with
fiberglass mesh wall tape, spackled, and then
sealed to eliminate water penetration. Minor
repairs to the plaster substrate should be com-
pleted, allowed to dry, and sealed with white
shellac or an acrylic latex. Exterior cladding and
attic spaces should be ventilated to allow the
escape of water vapor. Small wedges can he

driven between clapboards, circle vents can be

installed, or the walls may be sealed from the
inside using caulking and a very low-permeabte
primer. Soffit and ridge ventilation of at least

1 square inch ofvent per 3OO square inches of
ceiling area is recommended. The following va-
por maintenance defects should be permanently
corrected prior to stabilizing lead-based paint:

* Deteriorated or missing caulking or grout
at tub and shower surrounds.

i Painted-over vents on siding or roof.

* \Uall and ceiling plaster that is loose

from the underlying lath (sagging plaster).

* Missing door hardware (e.g., hinges or
knobs).

i Loose siding or trim.

l Loose wallpaper.

C. General Paint Application
Guidelines

1. Appropriate Conditions
Because the guidelines in this chapter have
been developed primarily to stabilize and seal

lead-based paint, the general requirements for
repainting should be rigorously followed. The
painters should be professional, skilled, and
willing to guarantee their work. Strict adher-
ence to the paint manufacturers'recommenda-
tions for air and substrate temperatures, re-
quired primers, relative humidity, and recoating
time should be conscientiously enforced. The
completed primer and topcoat must be applied
at the manufacturers'coverage rate and should
never be thinner than 2.5 mil. Table 1 1.1 con-
tains other recommended procedures for paint
film stabilization.

2. When Paint Film Stabilization
Will Not Last Very Long

Under certain conditions, paint stabilization
will not last very long. These are:

i Prerequisite repairs not possible.

i High probability of future physical damage

i Stairwell walls with visual and likely physi-

cal damage (enclosure with wood wain-
scot is an acceptable altemative to paint
stabilization).

1 Children's play equipment (removal of paint
or disposal of equipment are better options).

* lUall surfaces that are structurally unsound.

* !7alls with a layer of wallpaper over or
under lead-based paint.

.&

* Deteriorated or missing caulking that allows
air infiltration (e.g., at trim, outlets, light
fixtures, pipe penetrations).

* Crawl space not covered with low-
permeable barrier (vapor barrier).

4. Substrate Repairs

Prior to stabilizing lead-based paint, the follow-
ing defects must be permanently corrected:

* Dry rotted or rusty structural, siding, or
railing components.
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Table I I .l Recommended Minimum Thickness of Dried Paint Film for Lead-Based Paint
Stabilization (in milf

.&s

Topcoat Primer
Thickness

Topcoat
Thickness

TotalCoating
Thickness

Acrylic enamels 1.0 't.5 2.5

Alkyd enamel 1.0 '1.5 2.5

Water-reducible epoxy 1.0 2.0 3.0

U rethane-modif ied alkyd/porch
and deck enamel

1.0 2.0 3.0

Epoxy-modifier enamel 1.0 2.0 3.0

* !7eep holes in storm windows not cleared
to allow ventilation and drainage of water.

Paint film stabilization will yield the best results

when the surface and building system have been
properly prepared. lf prerequisite repairs cannot
be completed before paint film smbilization, the
reevaluation period should be shortened sub-

stantially. The owner's monitoring frequency
should also be increased.

D. Worksite Preparation
Choice oflTorksite Preparation Level depends

upon the size of the area to be stabilized and
other factors (see Chapter 8). Occupants should
never be present in the work area. Plasric sheet-
ing should be used to capture falling paint chips
and make the cleanup process more efficient.

For exterior work, soil samples should be col-
lected before the work begins. These samples

need not be analyzed until postabatement soil
samples have been collected, analyzed, and
compared to clearance standards. If soil samples

collected after the work has been completed are

below applicable limits, the preinterim control
samples need not be analyzed (see Chapter 15).

E. Paint Removal Methods
The recommended approaches to surface
preparation are as follows:

+ All loose surface material should be

removed by hand treatments (i.e.,
wet scraping, wet sanding).

* Surface contaminants that prevent adhesion
should be eliminated by cleaning (e.g.,

chemical degreasing, trisodium phosphate
washing, or other equivalent detergent
followed by thorough rinsing).

i Surface gloss should be eliminated by
chemical etching or HEPA vacuum-assisted
sanding.

* Adhesion to the substrate should be en-
hanced by chemical etching, applying rust
inhibitors, spot sealing, and/or wet sanding.

Certain paint removal practices are prohibited,
including open-flame burning or torching,
machine sanding or grinding without using a

HEPA vacuum local exhaust system, uncon-
tained hydroblasting or high-pressure wash,

open abrasive blasting or sandblasting without
using a HEPA vacuum, and use of heat guns

above 1,100 oF.

Other paint removal practices are not recom-
mended, including dry scraping (except for
limited areas) and use of chemical strippers
containing methylene chloride.

Further information on these prohibited meth-
ods is provided in Chapter 12, Section IV.
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1. Wet Scraping

The goal of safe scraping is to minimize the cre-
ation of dust while removing loose paint. The
best tool for this work is a scraper attached to a

HEPA vacuum, which very efficiently removes
small dust particles generated during scraping.

The large chips that fall to the floor will be cap-
tured by the 6-mil plastic floor containment.
Continuously misting the surface with water
from a small atomizer or garden-type sprayer

will minimize dust generation. A small amount
ofdetergent can be used as a wetting agent.
This procedure is best completed by two peo-
ple-one scraping, the other wetting the sur-

face. Simple dust-gathering devices, like a damp
rag wrapped around the head ofa draw scraper,

capture the smallest dust particles while direct-
ing the larger paint chips onto the floor con-
tainment area (see Figure 1 1.2).

2. Wet Sanding

When preparing a surface by sanding (especially

with fine.finishing grits), it is quite possible to
contaminate an entire household with fine par-

ticles of lead-contaminated dust. taditional
orbital sanding devices may be used only in con-
junction with a HEPA vacuum filter attach-
ment (see Figure 1 1 .3 ). Dry sanding should be

replaced by wet sanding except near electrical
circuits.

Any liquid that does not interfere with subse-

quent paint adherence may be used (e.g., wateq
Varsol, phosphoric acid etch for iron, and
trisodium phosphate).

Patching material for drywall, plaster, and wood
can be wet sanded using sponges (see Figure
tL.4).

\food, metal, and painted surfaces that require
a fine cosmetic finish may be sanded using wet-
dry sandpaper and water or an oil paint solvent.
Relatively rough surfaces may be finished using
wet foam sanding blocks created by dipping a

sponge in an aluminum oxide grit. These
sponge sanders are ideally suited for wet sanding
and can be easily cleaned by immersing in a
bucket oftrisodium phosphate or other cleaner.

r&

Rather than sanding to get a grip on an old
gloss coat of paint, the painter should chemi-
cally treat the surface with specialized products

such as Liquid Sandpaperr*, taking care to pro-
vide adequate ventilation if volatile substances

are released.

F. Surface Cleaning

1. Dust and Chips

Good surface preparation will remove damaged,

oxidizing, and deteriorated paint surfaces, but
will also create leaded dust and chips. There-
fore, after the surface has been allowed to dry,

it should be HEPA vacuumed to collect surface

dust. Prior to applying primer, the surface

should be tested for its pH by placing litmus
paper against the wet surface (see Figure 11.5).
The surface must be rinsed with clear water
or a weak acid solution until it reaches a pH
between 6 and 8 for most new paints.

2. Oils, Waxes, and Mold
\7hile oil and alkyd paints have some tolerance
for oil in the substrate, acrylic latex paints will
fail prematurely if applied over greasy or oily
surfaces. For waxes like crayons and some pol-
ishes, a combination of household ammonia
and water should be used for cleaning, followed
by a thorough rinse. Surfaces in baths and
kitchens that may be prone to contamination
by airborne grease and oils, fatty soap films, or
mold can be cleaned with a 5- to 6-percent so-

lution of trisodium phosphate or other suitable
cleaner and rinsed thoroughly. On some var-
nished kitchen cabinets, the finished surface

may become coated with organic films after
extended use. The surface should be cleaned
with a nonflammable solvent before painting.

G. Priming
To maximize the life of a paint job, a system

of compatible coatings is necessary. Primers
are designed to adhere tightly to the old paint
while leaving a rough, bondable surface on the
outside. Prior to priming wood and plasteq sub-

strates should have a moisture content of no
more than 15-percent relative humidity on the
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exterior and 1O-percent relative humidity on
the interior. Top-quality primers work better,
last longer, and treat more substrate types.

Consider the following factors when selecting
a primer:

* Typ. of substrate (e.g., wood, metal, gypsum,

masonry).

1 Type of existing substrate coating (e.g.,

acrylic latex paint, varnish, oil enamel)

* Interior or exterior application.

* Topcoat (only use manufacturers' recom-
mended primers; use a single manufacturer
for both primer and topcoat).

1. Oil- and Alkyd-Based Primers

Oil primers are compatible with a system of
multiple coats of oil paint over a wood or plas-

ter substrate. The similar solvents used in the
old and new paints have a tendency to soften
the surface of paint, creating a better bond. Oil
primers are also effective vapor barriers. On the
other hand, oil primers contain volatile organic
chemicals that can cause adverse health effects

and may cost more than waterbome paints.

Many States regulate the amount of volatile
organic chemicals in paint.

2. Waterborne Primers

The most durable waterborne paints are made
with an acrylic or acrylic-containing binder.
lyhile acrylic latex primers and topcoats are an
excellent combination for new wood, they may
not be compatible with the lead-based oil paints
that cover the substrate. l7aterborne paints usu-

ally emit less volatile organic compounds and
may be less expensive than oil paints.

H. Topcoats
To maximize cost-effectiveness and prolong
the efficiency ofa coating used as a lead hazard

control method, it is important to purchase
paint with a long lifespan. Inexpensive, low-
grade paint or special mixes should not be used

in lead-based painr stabilization programs.

Paints and clear finishes used for paint stabiliza-
tion jobs require outstanding adhesion, durabil-

Chapter I t: lnterim Controls

Figure I I .2 Wet Scraping Tool

ity, chemical resistance, and flexibility. There-
fore, the owner should request the most durable
and the hlghest grade of paint.

Marine paints free of lead and mercury and
varnishes (used on boats, docks, etc.) are espe-

cially durable and abrasive-resistant, because

.&

Figure I 1.3 HEPA Vacuum Sanders.

HEPA Sanders
Sanding generates huge amounts
of dust. HEPA sanders are sanders
fitted with a HEPA vacuum to catch
and filter lead dust as it is created.
Use a HEPA sander when sanding
lead paint. Limit the use of HEPA
sanding to flat surfaces for feather-
ing or finishing only.

To HEPA
Vacuum

HEPA Sander

To HEPA
Vacuum
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Figure I L4 Use a Sponge To Wet Sand and Smooth New
Patching Material.

Figure t L5 Use Litmus Paper To Determine the Surface pH
Before Applying New Paint.

they are formulated with more resin than
house paints and the resin is of the highest
quality. However, some marine paints are not
appropriate for residential use (e.g., bottom
paints or mi[dew-resistant paints contain poi-
sons and must be avoided, so that lead is not
replaced by another toxic substance). High-
gloss floor and deck enamels offer the next best
level of protection. In general, the higher the

.&

gloss, the more durable, impact-resistant, and
moisture-resistant the coating. Among types

of paint finishes, gloss, semigloss, and eggshell
coatings are much more resistant to abrasive
cleaners and the detergents used in followup
maintenance procedures than flat finishes.

A satisfactory service life of 4 to 10 years may
be achieved with latex and alkyd-based paints,

although much more rapid deterioration can
occur under adverse conditions. High-perfor-
mance coatings applied properly to ideal sub-

strates may offer a service life of l0 to 25 years.

High-performance coatings include epoxy-
modified alkyds, epoxies, urethanes, epoxy-
polyesters, and polyesters. However, these types

ofcoatings should only be selected after con-
sulting the manufacturer as to the specific
intended use(s) and after considering the
following factors:

* Possible presence in the new coating of lead,

chromate, mercury, and other heavy metals
(and other toxic substances).

1 Compatibility with existing paint film.

l Ability to be repainted in future mainre-
nance operations (epoxies and urethanes
are difficult to repaint).

Some lead-based paint encapsulants are made

out of similar materials and may last longer than
paints on some surfaces (see Chapter 13).

A 100-percent acrylic latex product could last

10 years on the average exterior under clptimal
conditions (Cassens and Feist, 1991). A low-
cost nonacrylic latex may last less than 4 years.

The additional material costs (126 percent to
200 percent) ofhigh-priced paints and any spe-

cial primers are minimal when compared to the
cost of performing more frequent paint film sta-

bilization. (See Table 1 1.3 for finishes typically
used for Iead-based paint stabilization.)

l. Cleaning and Clearance
Containment removal, extensive cleaning, and
clearance testing is required following stabiliza-
tion and recoating. (See Chapters 14 and 15 for
discussion of cleaning and clearance.)
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J. Reevaluation and
Monitoring of Lead-Based
Paint Stabilization

Chapter I I: lnterim Controls

is exposed. Cyclical changes in the environ-
ment are responsible for the greatesr rate of
paint destabilization. Rapid changes in tempera.
ture, moisture content, and relative humidity
cause small stress cracks at joints and between
dissimilar materials. Exterior paint life can be

extended considerably by annual inspections
and maintenance (spot scraping, spot priming,
and topcoating deteriorated areas). While a

new paint job on interior plaster and wood can
last 5 to 10 years with only minor fading, re-
painting will be required much more frequently
in dwellings with more wear and tear. Spot
priming and spc'rt topcoating as soon as a dete-
rioration is noticed can extend the life of the
interior surfaces.

*

Imrnediately after completion of any paint
stabilization job, the paint begins the slow pro-
cess of deterioration from mechanical damage,

ultraviolet rays, rain, snow, and wind. A well-
prepared substrate, which is sealed, primed, and
topcoated with premiurn house paints, can
withstand between 4 and 10 years of weathering
in temperate climates. At the other extreme, a

small scratch in a metal railing located in a

c.rastal town may lea,l t.', extensive corrosion
and major paint failure within a much shorter
time. Assuming a proper paint job, paint life is

directly related to the environment to which it

Table I L2 General Recommendations for Applying Paint

+ Paint only when surface and ambient temperatures are between 50 'F and 90 'F when using a
water{hinned coating, and between 45"F and 95"F for other types of coatings.

+

+

+

+

+

+

+

+

Paint only when the temperature is expected to stay above freezing.

Paint only when wind velocity is below 15 mph.

Paint only when relative humidity is below 80 percent.

Observe the recommended spread rate for each kind of coating

Tint each coat differently if the same paint is to be used for successive coats to ensure complete coverage

Allow sufficient time for each coat to dry before applying another. Use the same brand for each coat

Allow adequate time for the topcoat to dry before permitting service to be resumed.

Do not put doors back into use untilthey have dried completely
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+ Maintain coatings in container at a temperature range of 65 'F to 85 "F at all times on the job.

+ Do not paint over weep holes in the bottom of storm window systems; if the weep holes are blocked or
plugged, drill a hole to permit proper ventilation and drainage of rainwater. Failure to clear weep holes
will cause premature paint failure in window troughs.
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Table I 1.3 Finish Coats for Lead-Based Paint Stabilization

Source: Adapted from A Consumer's Guide to Renovation, Repair and Home lmprovement, J. Wiley & Sons, 1991

.&

Options Base Cost per
Gallon

Difficulty Leve! Comments and
Recommendations

Varnish Oilalkyd resin,
clear finish

$1 8-$36 Can be touched up very
easily.

Acrylic latex Water $1 2-$1 B Safest and
easiest to use

May not adhere to alkyd
enamels.

Polyurethane
resins:

Alkyd

Waterborne
clear finish

Oil-volatile
organic solvent

Volatile organic
solvent

Polyurethane
water

$20-$s6

$32-$38

$35-$60

Easy to apply.
Very durable.

Harder to apply

Can be hard to
apply.

Cannot be touched up
without sanding off gloss.

Needs adequate relative
humidity to cure.

Safer to apply than
organic solvent-
containing coatings.
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1. Select and implement the appropriate \Torksite Preparation Level (see Chapter 8).

7. For windows, remove stop bead and parting strip and dispose of properly. Wet scrape deteriorated paint. If
the window trough is badly weathered, cap with back-caulked, aluminum coil stock. If necessary repair win-
dow weight and pulley system. Install new window channel or slide system and replace stop bead (and part-
ing strip if required).

3. For doors, remove doorstop and dispose of properly. Remove door by pulling out hinge pins. Mist and plane

door to eliminate friction points. Reinstall door and install new doorstop.

4. For stairs, install a hard, cleanable covering on treads (i.e., rubber tread guards). Carpeting may be used

instead, but it must be securely fastened so that it does not cause abrasion. Stabilize paint on banisters,
balusters, and newel posts.

5. For baseboards, remove and dispose of shoe molding and replace.

6. For abraded outside wall corners, install new plastic or wood corner bead.

7. For drawers and cabinets, remove and replace cabinet doors or remove paint by offsite stripping. Strip paint
from drawers and drawer guides or plane impact points and repaint. As an alternative, install rubber or felt
bumpers at points of friction or impact.

8. Repaint porches, decks, and interior floors.

9. Have a certified risk assessor or certified inspector conduct a clearance examination.

10. Perform ongoing maintenance and monitoring of treatments. Reevaluations should be conducted by
certified risk assessors based on the reevaluation schedule for the specific property (see Chapter 6).

1 1. Provide educational materials to residents. Information should include proper cleaning routines and

the sticky tape method of removing loose paint.

*

ffimffiwffiffwm ffiffiffi
WMmmffimmmffix
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Section lll
lll. Friction and Impact
Surface Theatment

A. Definition of Terms

1. Friction Surfaces

Friction surfaces are those surfaces covered with
lead-based paint that are subject to abrasion,
which may generate leaded dust. The most criti-
cal friction surfaces are generally those portions
of a window that are rubbed when the window
is opened and closed (see Figure 1 1.6). The ac-

tual area(s) ofadjacent surfaces that rub to-
gether should not be painted. This includes the
jamb, stop bead, and parting strip, and some-

times the sash. Other common friction surfaces

include tight-fitting or rubbing doors, cabinet
doors and drawers, stairway treads and railings,
and floors painted with lead-based paint, in-
cluding exterior decks and porches.

Friction surfaces on doors and windows will
generate less leaded dust when they are kept in
good operating condition and in a state ofgood
repair. Friction surfaces can also often be cov-
ered with a temporary or permanent covering
to eliminate the friction. The covering itself,
however, must be abrasion-resistant.

However, if the component is deteriorated, ir
may be more cost effective to simply replace it
than to attempt to treat friction surfaces (see

Chapter 12).

2.lmpact Surfaces

Impact surfaces are generally protruding surfaces

that tend to be bumped or banged. These im-
pacts can cause small chips of paint to become
dislodged and fall to the floor, thus covering
the floor with small amounts of loose le ad-

contaminated dust and chips (see Figur,: 1 1.7 ).
The most common impact surfaces are doors
and doorjambs, door trim, doorstc'lps, outside
comers of a wall, baseboards, and shoe moldings
along the baseboard, stair risers, and chair rails
(see Figure 11.8).

Chapter I l: lnterim Controls

Impact surface problems can be lessened by
placing barriers in front of the impact surface,

such as new shoe molding in front of base-

boards, or a new chair rail to protect lead-hased

painted walls frorn jolts by the backs of chairs.
Impact surfaces can also be covered with an
impact-resistant material (e.g., placing corner
beads over outside corners of walls).

B. Lead Hazard Control
Measures

The control measures described in this secticln
involve a combination of both interim control
and abatement treatments of windows, doors,

stairs, baseboards, drawers, cabinets, porches,

decks, and interior floors. These treatments are

likely to control lead hazards more effectively
and for longer periods than stabilizing painted
surfaces.

The treatments described below require special
construction and cleamrp skills that should be

implemented by trained personnel only.

1. Window Systems

Window systems may be the largest source of
Ieaded dust and chips in the home and are also

the most complex to treat. lTindow paint tends
to deteriorate mclre rapid[y than other painted
surfaces due to rn,risture, variations in tempera-
ture, and exposure to the elements. In addition,
painted friction surfaces, including the jamb,

stop bead, and parting bead are abraded or
"sanded" each tirne windows are opened and
closed. If the wood becomes weathered, dust
is trapped and is difficuk ro remove.

Before beginning any window treatment, the
Worksite Preparation Level for windows should
be implemented (see Chapter B).

The stop bead holding in the lower sash should
be misted with water and scored with a razor

knife along the edges to facilitate its removal.
The stop bead should be pried off, wrapped in
plastic, and sealed with tirpe for disposal. Next,
the lower sash should be removed. The jamb,
parting head, sash, window trough, and peeling
trim should be misted with water, and loose and
flaking paint should be carefuily scraped away.

.&
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Figure I 1.6 Window Friction and lmpact Points.
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A11 surfaces should be HEPA vacuumed, paying
particular attention to the window trough. If
badly weathered, the window trough should
be capped with aluminum coil stock (or equiva-
lent), which is back caulked and nailed into
place (see Figure I 1.9).

AII surfaces should be thoroughly scrubbed
with a cleaning agent suitable for leaded dust
removal and rinsed with clean water. Any
necessary repairs to the weight and pulley
system should be made at this time. The sash

should be reinstalled with a new stop bead and

any additional paint loosened by the hammer-
ing should be wet scraped. All surfaces should
be HEPA vacuumed one more time and the
new stop bead should be primed and painted.
The plastic used to protect the surrounding area

must be misted, folded with the dirty surface

inside, and placed in a double 4-mil or single
6-mil plastic bag. The bag should be sealed and
labeled to identify the contents for later dis-
posal. Floor surfaces should be HEPA vacuumed
beneath the plastic and several feet around
the plastic on each side. The floor should be

mopped with the cleaning solution, rinsed with
clean water, and HEPA vacuumed a final time.

For further protection it is possible to install
replacement window channels or slides.

Aluminum, vinyl, and polyvinyl chloride
(PVC) plastic channels are available (see

Figure 1 1.10).

In this case, both the stop and parting beads

should be removed, both sashes taken out, the
chain and pulley system disconnected, and the
pulleys removed. All other surfaces should re-

ceive the same treatment as described above.

The jambs should be repainted and the window
channels installed with the old sashes and a

new interior stop bead.

Covering painted surfaces with coil stock or
channel systems is technically an enclosure
abatement measure combined with interim con-
trols since the whole window system is not en-
closed. This combination of abatement and in-
terim controls provides a great deal of flexibility
to the property owner. In many cases it will per-

mit the most cost-effective strategy to be used.

If windows are badly deteriorated, it may be

more cost effective to replace them, particularly
in young children's bedrooms or in rooms in
which young children frequently play.

2. Door Systems

Doors present a problem when the doorframe
becomes misaligned due to settlement or when
multiple coats of paint reduce frame clearance
to the point where the door sticks, rubs, or
even chips paint on the door or doorstop when
opened and closed. The simplest approach is to

r&
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rehang the door so that it no longer rubs

against the doorjamb.

To accomplish this, the area should be pro.
tected with plastic taped to the floor, as de.
scribed in Chapter 8. Heavily painted door.
stops can be misted, scored with a razor, and
pried loose. The stop should be wrapped in
plastic and sealed with tape for disposal. Fric-
tion points on the door should be noted. Hinge
pins should be removed and the door carefully
planed (preferably outside the unit) to elimi-
nate the friction points. (Note: Planing of
doors will generate considerable leaded dust
and paint-chip contamination and may be

more easily completed offsite in a controlled
environment.) The minimum Worksite Prepa-

ration Level that should be used is Interior
Level 2. A new doorstop, if necessary, should
be installed and any paint loosened by the ham-
mering should be wet scraped. The new stop
and planed areas should be primed and all sur-

faces repainted, as described in Section II of
this chapter. The floor beneath the plastic and
several feet around the plastic should be thor-
oughly HEPA vacuumed and mopped with a
suitable c[eaning solution.

3. Stair Systems

There are a number of treatments that will con-
trol lead hazards on stairs. Installation ofrubber
tread guards will lessen or eliminate friction on
the tread (see Figure 11.11). The mead guards

should cover the entire width of the stairs.

Covering the treads and risers with carpeting
can be useful in lessening friction and impact. It
is important that carpeting be securely installed
and cover the entire width of the stairs, since
loose-fitting carpeting can cause abrasion and
subsequent dust releases. However, since carpet-
ing is difficult to clean effectively, installation
of hard, cleanable surfaces (for example, tile)
is generally preferable to carpet.

4. Baseboards and Outside Wall
Corners

Damage to baseboards subject to frequent im.
pact can be lessened by the replacement of the
shoe molding at the bottom of the baseboard

Chapter I l: lnterim Controls

Figure I I .7 Damaged Paint on an lmpact
Surface.
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Figure I 1.8 lmpact Surfaces.
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Figure I 1.9 Enclose the Window Sill and Window Trough
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(see Figure ll.lZ). This relatively inexpensive
treatment provides a barrier that prevents
chair and table legs from actually striking the
lead-based painted surface. Shoe molding
should be removed by misting the surface, scor-

ing with a razor, and prying the molding loose.

The molding should be wrapped in plastic and
sealed with tape for disposal. Since the base-

board is not necessarily removed, installation of
new molding is a combined abatement/interim
control measure. New shoe molding should
then be back caulked.

Impact or abrasion of outside comers of walls
can be reduced by the installation ofa wooden
or plastic corner bead (see Figure 1 1.13).

5. Drawers and Cabinets

Drawers and cabinets coated with lead-based
paint present a potential risk when doors
or drawer facings do not fit properly. This
is especially important when the cabinet or
drawer is used for storing food, eating utensils,
or bathroom articles, such as toothbrushes.

Cabinet doors can be carefully removed and
discarded, or can be stripped offsite and planed
where necessary to fit properly, and repainted.
These activities should only be performed after
all articles are removed from the cabinet and
the immediate area is contained. The exterior
and interior of the cabinets should be thor-
oughly cleaned before articles are returned.

Drawers can also be removed and stripped
offsite. Drawer covers can be planed at impact
points and repainted. Installation of rubber or
felt bumpers will also reduce impact with the
painted surface of the cabinet.

6. Porches, Decks, and Interior Floors

Porches, decks, and interior floors with lead-
based paint can be significant generators of
paint chips and leaded dust particles through
abrasion or impact. At a minimum, the paint
should be carefully stabilized and covered with
polyurethane or high-quality paint. Decks and
floors must be smooth enough so that dust can
be remo.zed by normal cleaning without special
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Figure I L I O Window Channel Guides That Reduce Friction.

+ Remove the bottom sash, lf the
counter-weight ropes or chains are
in place, do not let them drop into
the weight compafiment.

+ Remove the paint from edges that rub
against stop, stool, and parting bead.
Wet planing is a good method.

Compression
track

Figure I l.l I Covering Stairs Vith Tread Guards

A rubber tread with metal nosing works well. Rubber nosing that fits snugly on the nose may work if the stairs
are not used very often.

Caulk back of
rubber tread

+ Enclose risers with thin plywood
(like luan plywood) or some
other hard material. Whatever
you use must fit snugly.

Nails
ITT

+ Back caulk the edges of treads.
Place them and nail or screw
them down. Screw or nailthe
metal nosing on.

Wood

Metal nosing
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+ Rehang the sash(es) in a compression
track. lf there is no counter weight or
spring system, install one to keep the
sash in place.



Figure I l.l2 Shoe Molding ls an Acceptable lmpact
Surface Treatment for Baseboards.
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equipment. If funds are available, abatement of
floors is strongly recommended, usually through
enclosure with new flooring or covering.

C. Lead Hazard Control
Measures Performed by
Residents
There are also a number of lead hazard control
measures that ownepoccupants or residents
of rental dwellings can carry out. Owners of
rental properties should provide residents
with educational materials fumished by State
or local agencies or lead-poisoning prevention
organizations that include the following basic
information:

1 Children's toys should not be placed be-

neath windows or near surfaces subject to
frequent friction or impact.

* If there is a sudden loosening of paint mate-
rial through friction, impact, or any other
reason, occupants should use the sticky tape
method to remove loose paint described in
Table 11.4.

* Porch decks, interior floors, and other
horizontal surfaces should be wet mopped
at least twice a month.

Figure I I .13 Corner Bead Coverings Can Be Used on
Outside Corners of Walls.

Table I 1.4 Sticky Tape Technique for Removing Loose Paint on lmpact Surfaces for Owner/
Occupants or Residents

1, Place a piece of plastic or paper beneath the area in question.

2. Press a piece of wide sticky tape firmly over the area of loose/chipping paint.

3. Wait a few seconds and then carefully remove the tape, taking the small chips of paint with it.

4. Place the tape in a plastic bag.

5. Carefully fold the piece of plastic or paper that was beneath the area and place it in the bag.

6. Sealthe bag and clean the area.

7. Dispose of all waste materials in a secure manner; do not use the resident's trash cans for this
purpose.
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1. If the level of lead-contaminated dust exceeds the following levels, the dust should be removed. The present
standards for wipe sampling are:

* Window troughs, 800 W/ft'z.

* Interior window sills, 500 pgfft2.

* Floors, 1OO sg/ft'z.

Bare floors and window components should also be made smooth and cleanable.

Z. Correct any known or suspected lead-based paint hazards before dust removal.

3. Visually inspect other dust traps, such as radiators and floor grates. If visible dust is found, the component
should be cleaned.

4. Distribute educational materials prepared by EPA or State or local government agencies to residents. These
materials should warn residents that ca{pets, drapes, and upholstered fumiture may be contaminated and
should be cleaned or replaced.

5. Prepare the work area with Interior 'l7orksite 
Preparation Level 1 or other proven containment method

(see Chapter 8). If contaminated carpet is to be removed, the work area should be contained with Interior
Worksite Preparation Level3 or 4 (do not put down plastic sheeting on floors for carpet removal).

6. Clean all horizontal surfaces, beginning with HEPA vacuuming, followed by wet washing with a cleaning
agent suitable for lead removal, such as a lead-specific cleaner or trisodium phosphate detergent. Test the
cleaning solution before using to determine if it will discolor or damage surfaces to be cleaned.

7. Begin dust removal at the top rear room in the dwelling, working forward and down. Within rooms, start
with the highest horizontal surface and work down. Clean windows, other dust traps, and finally the floors.
\Uhen practical, clean dirty areas last within rooms to avoid spreading dust.

8. Place the HEPA vacuum on a smooth, hard surface or on a sheet of plastic during operation. Remove HEPA
filters and bags offsite (not inside the dwelling) in a controlled environment.

9. During wet cleaning, replace rags, sponges, and mops frequently (at least once per dwelling). Use a two-
bucket system for floors: one for the cleaning solution and the other for rinsing. Change the wash water
at least once in each room.

10. Clean until no surface dust is visible. After cleaning rinse with clean water and a new sponge or cloth.

11. The owners of carpets and upholstered furnishings are responsible for their care. Recommend to the owners
that highly contaminated or badly worn items should be discarded. To discard a carpet, mist the surface with
water; seal in plastic sheeting, bags, or containers; and discard properly.

.&
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17. To clean area rugs, HEPA vacuum the top side with a beater bar or agitator attachment at a rate of 1 minute
for each lO-square-foot area. Fold the rug in half and HEPA vacuum the backing of half the carpet without
using the beater bar at a rate of 1 minute per 10 square feet. HEPA vacuum the exposed floor beneath the
carpet, the bottom of the carpet, and the pad (if there is one), and fold the rug back into its original posi-

tion. Repeat the process for the other half of the rug. Finally, HEPA vacuum the top side again with the
beater bar at a rate of at least 2 minutes per 10 square feet. To summarize:

i Vacuum the top side for 1 minute per 10 square feet.

i Vacuum the bottom for 1 minute per 10 square feet.

* Vacuum the top again for a final 2 minutes per 10 square feet.

This is a total of 4 minutes for every 10 square feet of carpeting. Also vacuum the bare floor under the
carpet.

13. For wall-to-wall carpeting that cannot be folded over, HEPA vacuum at a rate no faster than 2 minutes per

10 square feet in a side-to-side direction, followed by another pass at the same rate in a direction perpen-

dicular to the direction of the first vacuuming, for a total of 4 minutes per 10 square feet. For wall-to-wall
carpeting, it is not feasible to clean the floor underneath the carpeting.

14. To attain an even higher level of cleanliness, steam clean the carpet using a regular commercial cleaning
system after performing the HEPA vacuuming in step 12 or 13.

1 5. Conduct clearance dust wipe sampling on rugs or furnishings that were cleaned to determine if the cleaning
was effective.

16. To clean other upholstered furnishings, HEPA vacuum each surface three to five times. Steam cleaning is

not recommended because it may damage the fabric.

17. Clean drop ceilings or the ductwork for forced air systems only when they are expected to be disturbed.
HEPA vacuum and wet clean air vents or registers. Replace air filters in the forced air systems at the time
of cleaning.

18. Have a certified inspector technician or risk assessor conduct a clearance examination (see Chapter 15).
Repeat cleaning, if necessary. Conduct periodic reevaluations as explained in Chapter 6.

.&
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Section lV
lV. Dust Removal and
Control

A. lntroduction
Dust removal is a type of interim control that
involves an initial treatment followed by re-
cleaning as needed. This secticln provides infor-
mation on when the removal of leaded dust
(alone) is an appropriate interim control and
how to accomplish it. Some dust removal
will altlays be an element of interim control
measures, either as a stand-alone treatment or
as part of cleanup following other work.

1. Sources and Locations of Leaded
Dust
Lead in settled house dust is a major source of
lead exposure in young children. Leaded dust
can come from deteriorating lead-based paint
on interior and exterior surfaces, abrasion of
lead-based paint on friction and impact sur-

faces, and the disturbance of lead-based paint
during maintenance, renovation, or remod-
eling activities. Leaded dust can also originate
from exterior soil or dust. Sources of lead-
contaminated soil include weathering or scrap-

ing of exterior lead-based paint, past use of lead
additives in gasoline, industrial point sources,

and demolition and paint removal from build-
ings and steel structures. Lead-contaminated
soil and exterior dust can be tracked inside by
humans and pets or carried indoors by wind.
Leaded dust can be produced by activities re-
lated to hobbies and can be carried home on
the clothing of workers exposed to lead. Table
11.5 provides a summary of potential sources

of lead in settled house dust.

Leaded dust can be found on surfaces and in
crevices throughout a dwelling. Certain surfaces

can act as major reservoirs of lead-contaminated
dust, including windows, worn flr:ors, carpets,

and upholstered furnishings (see Thble 11.6).
Cleaning carpets, upholstered items, and worn
floor surfaces can be difficult due to embedded
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dust and dirt. Furthermore, lead-contarninated
dust can rapidly reaccumulate on hor-rsehold

surfaces folbwing dust removal (Charney,

1 e83 ).

Lead-contaminated dust in carpets and rugs,

window coverings (drapes and curtains), mats,

and upholstered furnishings is a hazard whether
those items are sr-rpplied by the owner of the
dwelling or by residents. Owners of rental units
are responsible for cleaning such iterns or re-

moving and replacing them only if they belong
to the clwners. However, the owner shor-rlcl pro-
vide residents with educational material fur-
nished by a government agency or a qualified
lead-poisoning prevention c'rrganization. Such
material should include a warning that carpets
and rugs, window coverings, mats, and uphol-
stered furnishings may contain dangerous levels
of leaded dust and that those iterns should be

thoroughly cleaned or (preferably) rernovec'l

and replaced if they are hazardous.

2. Removing Leaded Dust From a
Dwelling
Both large, visible particles and small parti-
cles not visible to the naked eye neecl to be re-

moved (see Figure 11.14 a and b). Leaded dust
can be difflcult to remove with ordinary house-

cleaning measures such as non-HEPA vacuum-
ing, particr-rlarly in poorly maintainecl hor-rsing

with rough and deteriorated surfaces (Charney,

1983; Farfel and Chisolm, 1987a). A HEPA
vacuum is eqr-ripped with a special filter that
removes nearly all small lead particles frorn the
vacuum's exhar-rst airstream that woulcl other-
wise be redistributed throughout the dwelling.

A combination of HEPA vacuuming ant.l wet
cleaning is recommended fcrr leaded dust re-

moval. Wet cleaning is conducted with a solu-
tion such as a lead-specific cleaner or trisodium
phosphate detergent. Even with special eqr-rip-

ment and procedures, leaded dust can be diffi-
cult to remove frorn dust traps, carpets, non-
smooth surfaces, and surfaces abated hy paint
removal methods such as caustic chernicals
(Ewers, 1993; Farfel and Chisolm, 1991; Farfel
and Chisolm, 198ib).

*
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Table I L5 Potential Sources of Lead-Contaminated House Dust

Workers and residents removing leaded dust
should not spread lead from one household
surface to another (cross-contamination).

Avoiding cross-contamination requires special
knowledge, equipment, procedures, and precau-

tions tcl protect residents, workers, and the

.&

environment. Enhanced routine cleaning pro-
cedures and practices as described in this chap-
ter are recommended for use by property owners
over ordinary cleaning practices and procedures.

This is not to imply that routine housecleaning
is totally ineffective. However, in certain cases,

Source Process That Contributes to Lead in
House Dust

Key Sites

lnterior lead-based
paint

Deteriorating paint. Allsurfaces

Friction/abrasion Windows, doors, stairs, and floors.

Door systems, openings,
baseboards, corner edges,
chair rails, and stair risers.

Water damage Walls, trim, and ceilings.

Planned disturbances:
(maintenance activities, repainting,
remodeling, abatement).

All surfaces coated with
lead-based paint.

Exterior lead-based
paint

Tracking (by humans and pets) and blowing
of leaded dust from weathered, chalked, or
deteriorated exterior lead-based paint; also
direct contact with such paint.

Demolition and other disturbances of
lead-based paint on buildings and nearby
steel structures.

All exterior lead-based painted
components, including porches
and window sills.

Exposed soil, sandboxes, side
walks, and window troughs.

Soil and exterior dust Tracking (by humans and pets) and blowing of
exterior soil/dirt contaminated with lead from
deteriorating exterior lead-based paint; past
deposition of lead in gasoline.

Exposed soil, sandboxes, side
walks, streets, and window
troughs.

Point sources Releases from lead-related industries
(i.e., smelters, battery recycling, incinerators)

Hobby activities Cutting, molding, and melting of lead for
bullets, fishing sinkers, toys, and joining
stained glass. Use of lead-containing
glazes and paints. Restoration of
lead-based painted items.

Rooms in which hobbies are
pursued.

Occupational sources Transport of lead-contaminated dust from
the job to home on clothing, tools, hair, and
vehicles.

Vehicles and laundry rooms,
changing areas, furniture, and
entryway rugs.
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Table I 1.6 Major Dust Reservoirs and Potential Dust Traps

a

routine housecleaning may need to be aug-

mented by the special procedures detailed in
this chapter.

The cleaning protocol contained in this chapter
is different from that used following lead-based

paint abatement and other interim control
work. Postabatement cleaning is described in
Chapter 14. The main differences are as follows:

* Only horizontal surfaces (and these vertical
surfaces undergoing paint film stabilization,
as explained in Section II of this chapter)
are cleaned for dust removal; for cleanup
following abatement, all surfaces are

cleaned.

* A single pass with a HEPA vacuum and wet
wash is used for dust removal; for cleanup
following abatement, the cycle is HEPA
vacuum, wet wash, HEPA vacuum again.

3. Creating Cleanable Surfaces and
Determining Whether Dust Removal
Alone Is Adequate

A risk assessment is recommended to determine
whether the removal of leaded dust alone is an
appropriate interim control, or whether other
interim controls are needed in addition to dust
removal. If no environmental testing or risk
assessment has been performed, the property
owner should assume that lead-based paint is

present on all painted surfaces and that all hori-
zontal surfaces have excessive dust lead levels.

The rest of this section will describe how
risk assessors and owners should check floors

and floor coverings to plan for dust removal
activities.

i Check condition of floors. Smooth and in-
tact floor surfaces, such as vinyl or linoleum
sheet goods that still have a smooth finish
and wooden floors that have a good finish
of sealant (e.g., polyurethane or deck paint)
can be effectively cleaned. Ifa floor surface

is not smooth or intact, it will require the
application of an appropriate sealer or
covering and/or repair in order to make it
smooth and cleanable. Examples of non-
smooth floor surfaces include floors with
wom areas or tears; wood floors with gaps,

cracks, splinters, and areas with no sealant

coating; unsealed concrete floors; and
replacement flooring with no finish
treatment (e.g., plywood).

I Check carpets, rugs, entryways, and mats.
Items such as area rugs or mats should be

machine washed. !7a11-to-wall carpets and
large area rugs in fair to good condition can
be cleaned, removed, and discarded or re-
placed (see section on carpets/rugs below).
Consideration should be given to discarding
rugs, carpets, and mats that are at the end of
their useful lives, since cleaning may not be

effective (see below for precautions on re-
moval of carpets) (Ewers, 1993; IDH\U,
t99t).

lnterior Exterior

Window sills
Floors/steps
Cracks and crevices
Carpets and rugs
Mats
Upholstered furnishings
Window coverings
Radiators
Grates and registers
Heating, ventilation, air

conditioning filters

Porch systems
Window troughs
Steps
Exposed soil
Sandboxes
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Figure I I .l4a Turning a Window Sill and Trough lnto a
Smooth and Cleanable Surface (before treatmentf .

Weep
Hole

Figure I I .l4b Turning an Exterior Window Sill
lnto a Smooth and Cleanable Surface (after treat-
mentl.
Notice Weep Holes Are Left Open to Allow
Proper Drainage and Ventilation.

.&

i Check for other potential dust traps. In
addition to carpets, rugs, and mats, potential
dust traps include radiators, floor grates and
registers, drapes, blinds, and upholstered
furnishings. These items should be included
in the plan for dust removal. In rental prop-
erties some of these items may not belong to
the building owner. Owners are responsible
for the items they own, while residents are

responsible for their own property. However,
it may be in everyone's best interests to in-
clude all of these items in the dust removal
plan.

4. Planning and Preparations

Once it has been determined that dust removal
is an appropriate approach, the owner should
determine if the dwelling unit will be occupied
or vacant while the dust removal is occurring.
Dust removal work may be performed by con-
tractors, maintenance staff, or homeowners.
Individuals performing the work should be

properly equipped and trained in dust removal.

If dwelling units are occupied, the owner
should coordinate with residents to ensure

that the roles of all involved in the process

are clear. The job should be organized so that
dust removal work is performed in 1 day to
minimize inconvenience to residen$. An In.
terior Worksite Preparation Level 1 is almost
always appropriate (see Chapter B). Additional
personnel and equipment may be required to
perform simultaneous work in multiple rooms.

Role of residents. Owners should provide
residents with educational materials prepared
by public agencies that indicate how residents
can help in removing leaded dust. The materi-
als should indicate that residents perform the
following tasks before the professional dust
removal occurs:

* !7et wash all cleanable toys.

* Store all loose personal belongings in boxes,

closets, or drawers to provide easy access

to floors and other surfaces during dust
removal.
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i Remove drapes and curtains and collect
any washable area rugs for cleaning. Clean
or arrange for cleaning of these items and
store them in sealed plastic bags. lUash
blankets known to have been unprotected
during renovation or remodeling activity
that disturbed lead-based paint.

* !7ash or dust unupholstered furniture using
disposable cloths and spray polish.

* Change filters in heating and air condition-
ing units, except where routinely performed

by the property manager.

5. Responsibilities of Owners

Owners should perform the following tasks

prior to dust removal:

i Attempt to schedule dust removal when
the dwelling is vacant (such as during unit
tumover).

* If the unit will be occupied, notifii residents
of the date dust removal will occur.

1 Provide a written notice/flyer from the
local health agency with information on
resident responsibilities for preparation
and cleaning.

* Provide for the safety ofoccupants.

1 Arrange for dust removal of wood or metal
components of windows, built-in shelving,
radiators, floors, porches, owner-supplied
carpets and rugs, window coverings, mats,
upholstered fumishings, and other dust
traps.

1 Provide and install cleanable "walk-off'
mats at interior entryways. This will help
residents control exterior leaded dust that
may be tracked into the home (Roberts,

t991).

* Ensure that dust removal contractors com-
ply with contract specifications. Large

multiunit contracts may require an onsite
monitor.
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* Obtain written authorization from residents
for dust removal where legal authority does

not exist for such activity.

i Arrange for clearance examination.

6. Responsibilities of Contractors
Contractors or maintenance staff should per-
form the following tasks prior to and during
dust removal (City of Toronto, 1990):

* Coordinate with residents and owners or
managers of property.

i Cooperate with any independent, onsite
inspector or risk assessor or project monitor
who may be present on large, multiunit dust
removal projects.

* Perform work according to contract/work
specifications.

In the case where the owner's maintenance staff
are performing the work, the owner is respon-
sible for the following (otherwise the contractor
is responsible):

* Ensuring that workers are properly trained
and protected (see Chapter 9).

* Providing all safety and special cleaning
equipment and supplies.

* Thking precautions to minimize damage

to residents' belongings.

* Moving major fumishings within rooms
to facilitate thorough cleaning.

* Responding to residents'questions, com-
plaints, and concems.

B. Methods of Dust Removal
The objective of any dust removal strategy is

to provide a dwelling unit or common area in
which the leaded dust levels on all horizontal
surfaces are less than the clearance levels. Any
cleaning method carried out by a property
owner is satisfactory if it meets this performance

standard and if workers and occupants are fully

,
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protected. The procedures in the following
pages describe how best to meet that perfor-

mance standard.

The dust removal strategy presented in this
section focuses effort on horizontal surfaces

and dust traps that can have accumulations
of surface dust and embedded dust. Embedded

dust is dust that is trapped within a fiber matrix
(such as carpeting), in cracks and crevices (of
wooden floors), under carpets, on greasy sur-

faces, or ground into surfaces. A combination
of vacuuming with a HEPA vacuum and wet
cleaning is recommended to remove both sur-

face and embedded leaded dust from household
surfaces. For upholstered fumishings HEPA
vacuuming alone is recommended.

1. Cleaning Hard Surfaces

The standard dust removal procedure for hard
surfaces and components (e.g., hardwood floors
and window components) is HEPA vacuuming
followed by wet cleaning with trisodium phos-
phate (Milar and Mushak, 1982), or a cleaner
designed specifically for lead removal or an
equally effective cleaner. One study found that
HEPA vacuuming hard surfaces at a rate slower
than 1 minute per square meter (approximately

10 square feet) did not remove substantially
more leaded dust from hard surfaces than faster
methods (Ewers, 1993).Therefore, no speed or
time restrictions are necessary for hard surfaces
(although such restrictions are appropriate for
carpeted surfaces, as detailed below).

On hard surfaces HEPA vacuums should be

passed over the entire surface with overlapping
strokes using normal speed. Tiisodium phos-
phate has been shown to aid in the removal of
lead in dust. There is also strong anecdotal evi-
dence that a lead-specific, strippable coating
(Grawe, 1993) and a lead-specific detergent
(Wilson, 1993) are at least as effective as triso-
dium phosphate in removing lead. These new
products may in fact be more effective than
trisodium phosphate, which is now banned in
some areas. Any cleaning product may be used,

as long as the cleaner's performance is evaluated
by determining compliance with clearance

.&

criteria and lead-specific cleaning agents. Tiiso-
dium phosphate is most likely to permit easy

compliance with clearance criteria, avoiding
the need for repeated cleaning. 'Whenever a wet
cleaner is used, a small area of the surface

should be tested to make sure that it does not
damage the surface or its coloring. If so, another
wet cleaner should be used.

Qeneral work practices

* Clean from top to bottom and vacuum be-

fore wet cleaning. On multistory dwellings,
start at the top level in the rear room and
work in one direction toward the front (see

Figure i1.15). Then repeat the process on
the remaining floors in sequence. Within a

room start with the highest horizontal sur-

faces and work down. This would typically
result in the following cleaning sequence:

tops of window heads, tops of sashes, mul-
lions, and interior and exterior window sills
and troughs. Clean dust traps such as radia-
tors, followed by baseboards, and finally
floors, vents/registers, and horizontal com-
ponents of the ventilation ducts that can be

easily reached. \Uhen practical, work from
clean areas to dirty areas to minimize the
spread of leaded dust to clean areas. It is
usually not necessary to clean walls and
ceilings for dust removal unless those sur-

faces have undergone paint removal or
stabilization.
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* When vacuuming, use crevice and brush
tools where appropriate.

* If possible, place the vacuum unit on a

smooth, hard surface that has been cleaned
or on a clean sheet of 6-mil plastic rather
than on a carpet. Vacuum exhaust, even on
HEPA vacuums, can disperse dust when the
exhaust airstream disturbs settled dust on a

surface. A HEPA vacuum that exhausts air
from the top or side rather than the bottom
helps to minimize dust dispersal, making it
unnecessary to use a sheet ofplastic.

* Use disposable cleaning cloths or sponges.

Be prepared to dispose of them during the
cleaning process and replace with new ones.



Figure I l.l5 Sequence for Dust Removal.

How to use a HEPA vacuum

1. Lightly mist area with water to keep
dust levels down.

2. HEPA vacuum all horizontal surfaces

Staft at the end farthest from the main
entrance/exit. As you vacuum, move
towards the main exit and finish there.

Begin at the top of each room and work down
For example, start with the top shelves, the
top of the woodwork, and so on, and work
down to the floor. Do every inch of the win-
dows, especially the window troughs.

.&

* When cleaning household surfaces other
than floors, the cleaning solution may be

mixed in a plastic jug and poured directly
onto sponges or cloths (EPA, 1992a). This
procedure is designed to minimize the con-
tamination of the cleaning solution with
leaded dust. Frequently rinse the sponge/
cloth in a bucket of clean water.

* For floors a two-bucket system is strongly
recommended to minimize the potential for
spreading leaded dust from one location to
another. The cleaning solution should be

mixed in one bucket; a second bucket
should contain rinse water for the mophead.
Frequently, at least once per room, change
the rinse water in the bucket. A disposable

Chapter I l: lnterim Controls

sponge mophead with a built-in wringer
(rather than a string mop) is recommended.
A final cosmetic rinse is recommended us-

ing clean water or a commercial cleaning
solution.

* Clean until surface dust is no longer visible.
After cleaning a window or a floor, rinse
with clean water using a new sponge or
cloth.

* To make a cleaning solution with trisodium
phosphate or other suitable detergent, mix
with water according to the manufacturert
instructions for recommended concentra-
tions. When using the cleaner (especially

trisodium phosphate), wear gloves and eye

a
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protection gear and follow all manufac-
turer's instructions and precautions. OSHA
regulations require an onsite eyewash sta-

tion when using trisodium phosphate (29

CFR 1910.151). Also, concentrated triso-
dium phosphate solutions can damage and
discolor some surfaces.

* Where possible, clean floors underneath
rugs and carpets.

i For dust removal projects in multifamily
housing, a truck.mounted vacuum unit with
a HEPA filter exhaust may be preferable

since the exhaust stream is located outside
the dwelling and therefore is not likely to
disturb dust inside the dwelling.

i Remove and dispose of HEPA vacuum
cleaner bags and filters offsite, according to
the manufacturer's instructions, in a con-
trolled environment capable of capturing
any dust released by the procedure. If the
filters need to be changed in the middle of
the job, take the vacuum unit outside the
house, place it on a sheet ofplastic, and re-
move the old filter carefully. Do not change
filters inside the dwelling if possible (see

Figure 11.16 a-f).

2. Removal or Cleaning of Carpets
or Rugs

Carpeting and large area rugs can be major traps
and reservoirs of leaded dust. Dirt embedded in
fibers of carpets and rugs is not easily removed
by cleaning. The procedures described in this
section have been shown to reduce lead levels
to a limited degree. Highly effective lead re-
moval methods have yet to be identified (Ewers,

1993; IDH\7, 1991).lt is not likely that any
cleaning process will remove all leaded dust
embedded in carpets.

The first step in carpet dust removal is to decide
if the carpet is going to be cleaned onsite, re-
moved for disposal, or removed for professional

offsite cleaning. It may be preferable to dispose

ofcarpets that are in poor condition or those
known to be highly contaminated with lead.

In fact it may be more costly to clean a lead-
contaminated carpet or rug than to replace it.
When carpets are removed, the precautions
described below should be followed to minimize
the exposure ofworkers and residents to leaded
dust.

Removal of carpets or rugs. When a carpet or
rug is going to be removed from a dwelling for
either disposal or offsite cleaning, the following
procedure is recommended:

Mist the entire surface of the carpet to keep
dust from spreading. Carefully roll up the carpet
along with any padding. (lf the padding is not
going to be removed, clean it like an area rug.)
Wrap the carpet in a sheet of plastic, seal it
with tape, and remove it from the dwelling.

Because the removal of a carpet may gener-

ate significant amounts of airborne lead-
contaminated dust, Interior \Torksite Prepara-

tion Level 3 or 4 is recommended. If the area

in which the carpet is located is not fully con-
tained, HEPA vacuum the floor after removing
the carpet so leaded dust is not tracked to other
parts of the dwelling.

Cleaning area rugs. If cleaning of large area

rugs is done onsite, the following steps are

recommended:

* First, vacuum the pile side (the top side)
with a HEPA vacuum equipped with a
beater bar or agitator attachment on the
vacuum head at a rate no faster than 1

minute for every 10 square feet. The
purpose of the beater bar is to dislodge
embedded dust (CMHC,1992; Ewers,

1993;IDHW 1991).

* Fold the rug in hali exposing the backing of
half of the carpet. The backing of the carpet
should be HEPA vacuumed without using
the beater bar attachment (City of Toronto,
1990) at a rate of 1 minute per 10 square

feet.

* Vacuum the exposed floor beneath the rug
at normal speed and unfold the rug.

.&
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i Fold the rug in half again, exposing the
backing of the other half of the carpet, and
repeat the HEPA vacuuming of the bottom
of the rug and the floor underneath.

i Unfold the rug.

+ HEPA vacuum the pile side of the rug again
using the beater bar attachment. Vacuum at
a rate no faster than 2 minutes per 10 square

feet.

Consideration should be given to a final clean-
ing step consisting of a steam cleaning of the
pile side of the rug. Steam cleaning can remove
additional, but limited, amounts of lead from
rugs (lDH\7, 1991). This cleaning can be done
by the contractor, owner, or resident using com-
mercially available equipment. For multiunit
buildings consideration should be given to the
use of truck-mounted cleaning equipment since
it may be significantly more powerful than typi-
cal rental equipment for residential use.

Phosphate-containing detergents may be

more effective than nonphosphate.containing,
regular detergents when cleaning rugs (Milar
and Mushak, 1982), although the new lead-
specific cleaners have not yet been evaluated
for carpets. If using a commercial cleaning
detergent that does not contain phosphate or
a lead-specific removal agent, consideration
should be given to substituting a mild trisodium
phosphate or lead-specific solution (less than
half the recommended strength). It may be

necessary to clean a small, inconspicuous area

first to determine if the material is colorfast.
In all cases a second cleaning with the regular
commercial cleaner is recommended. New
cleaners advertised as lead-specific can also

be used since preliminary evidence indicates
that they are successful (Grawe, 1993; !7ilson,
19e3).

Cleaning wall-to.wall carpeting. For cleaning
wall-to-wall carpeting, the following procedure
is recommended:

Vacuum carpeting with a HEPA vacuum
equipped with a beater bar or agitator attach.
ment on the vacuum head. The beater bar helps
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Figure I I .l6a Remove the HEPA Vacuum
Filters and Disassemble the Vacuum With
a Plastic Sheet Underneath.

Figure I I .l6b Disconnect Vacuum Bag
From Hose lnlet.

a

Figure I I .l6c Remove Bag.
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Figure I I .l6d Thpe Vacuum Bag Closed
and Put lnside Plastic Trash Bag.

Figure I I .l6e Wash or Replace Coarse
Prefilters if Necessary.

Figure I I .l6f Remove and Replace
HEPA FilterAssembly.

to dislodge embedded dust. The total vacuum-
ing time recommended is at least 4 minutes per

10 squarc fcet of carpeting (Ewers et al., 1993),

divided lnto two segments of at least 2 minutes
for each 10 square feet. The two vacuuming
segments are performed in perpendicular
directions. For example, the first segment may

be done in an east-west direction, while the
second is done in a north-south direction.

The provisions regarding steam cleaning and
suitable detergents for area rugs also apply to
wall-to-wall carpeting.

3. Cleaning Upholstered Furniture
The first step in dealing with upholstered fur-
nishings is to determine if the item is going to
be discarded or cleaned. Ir may be preferable to
dispose of items that are in poor condition or
known to be hlghly contaminated with lead.

The recommended dust removal procedure for
upholstered fumiture is HEPA vacuuming with-
out steam cleaning or other wet cleaning proce-

dures that could damage fabrics. Cloth throw
covers, slipcovers, or fitted vinyl covers should
be provided for all cleaned, upholstered items.
This is particularly important for items at the
end of their useful lives that would not hold up
well under an aggressive vacuuming. A cloth
cover material that can be easily removed and
washed should be selected.

Upholstery surfaces should be HEPA vacuumed
with three to five passes over each surface at a
total rate of 2 minutes per 10 square feet.

4. Forced Air Systems and Drop
Ceilings

This section provides a practical approach to
dealing with these potential dust reservoirs.
At the present time, it is not known whether
leaded dust in forced air ducts and drop ceilings
is a hazard to residents. Although one study
has measured leaded dust in air ducts (city of
Toronto, 1990), the results do not provide evi-
dence that the lead is leaking out of the ducts

and posing a hazard to children. If the ceilings
or forced air systems contain leaded dust, they
may present a hazard to maintenance or renova-
tion workers who access them.

.*.
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'lUhere possible, return and supply air vent
registers that can be easily removed should be

taken out, vacuumed, and wet cleaned (see

Figure 11.17). Ifthe vent registers are sealed to
the wall or floor with paint, the edges should be

misted and scored to help free the vent register
with a minimum of leaded-dust generation.

Air vent registers that cannot be easily removed
should be vacuumed and wet cleaned in place.

The horizontal surfaces in the ductwork that
can be easily reached with the vacuum attach-
ment can be cleaned. Water should not be

poured down the air duct to clean the vent
register; wiping with a damp sponge or mop
is adequate.

Replace the air filters on heating units and air
conditioners with new filters at the time of dust
removal. Used filters should be placed in plastic
bags and sealed prior to disposal to minimize the
potential spread of leaded dust.

Leaded dust in nonforced air systems and drop
ceilings is not considered a hazard to residents
unless major disturbances of the ducts or ceil-
ings are planned, such as repairs or relocations
ofducts. lUhen major disturbances of any type
of duct or ceiling work are anticipated, cleaning
will probably be warranted. This includes in-
stances when forced air systems have the direc-
tion of airflow reversed during maintenance.

5. Resident Protection
To facilitate dust removal work and provide
protection for occupants, only workers should
be in the work area during the dust removal
process. This will also help ensure that work
can be completed in 1 day. The work area is de-

fined as the room in which dust removal is oc-
curring or where preparations are being made
for dust removal. Interior \Torksite Preparation
Level I is usually adequate for dust removal
unless lead-contaminated carpets or area rugs

are being removed.

C. Followup to Dust Removal
Inspectors or risk assessors performing clearance
examinations should check to see that all vis-
ible dust and dirt have been removed from the
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Figure I I .17 Clean Air Vents Registers

a. Vacuum and Remove Register Covers

b. Vacuum Accessible Parts of Duct
Opening.

.9

c. Wet Wash Register Covers and Replace.
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Table I 1.7 Carpet Cleaning Steps dwelling, followed by dust sampling. (See Chap-
ter 15 for information on clearance.) The clear-
ance test results will provide a means of check-
r,-rg that lead levels have been reduced by the
dust rernoval work and wi[ serve as a baseline
for comparison to future test results.

Since it has been shown that lead-contami-
nated dust can reaccumulate on household
surfaces following lead-based paint abatement
and dust removal alone (Charney et al., 1983;
Farfel and Chisolm, 1987b; Jacobs, 1992; Clark,
1993), ongoing monitoring and professional

reevaluation of the dwelling, resident educa-

tion, antl continuet.l cleaning are imprrrtant
elements of a dust removal plan.

Educational materials prepared by State or local
government agencies or lead-poisoning preven-

tion organizations should explain the need for
periodic wet cleaning of household surfaces,

with particular attention to dust traps and reser-

voirs, and the importance of promptly inform-
ing property owners or managers of needed re-
pairs. Those materials sh,ruld include instruc-
tions for proper replacement trnd disposal of air
conditioning and heating unit filters. Some
owners and municipalities provide cleaning kits
to residents to encourage and support their on-
going dust removal efforts. (See Chapter 2 and
Section I of this chapter for information on
resident education.)

In addition, easily cleaned walk-off mats should
be placed at entryways to contrcll the tracking
of leaded dust into the dwelling (see Figure
1 1.18).

Step Description Time/l0 ft'?

1 HEPA vacuum with beater bar at a
rate no faster than 1 minute ror
every 10 square feet.

1 minute

2 Fold rug in half and HEPAvacuum
bottom of rug without beater bar
at a rate no faster than 1 minute per
10 square feet.

'1 minute

3 HEPA vacuum bare floor and any
padding (no rate restriction or
beater bar).

Approximately
10-30 seconds

4 Fold other half of rug over and
repeat steps 2 and 3 (no rate
restriction and no beater bar).

Approximately
1 0-30 seconds

5 Fold rug back over so it is in its
original position.

Approximately
10-30 seconds

6 HEPA vacuum top side of rug a final
time with the beater bar. The rate
is no faster than 2 minutes per 10
square feet.

2 minutes

TotalTime 4.5-s.5
minutes

.-*-4@@M*4*L2-Trffiffi&ffi w,wi.

I l-46

Figure I l.l8 Walk-Off Mats

M
ffi



.& Step-by-Step Summary

Soil Interim Control! How To Do It
1. Determine if lead contamination exists by taking samples of bare soil. The soil should be considered con-

taminated if lead levels exceed 2,000 pg/g (pending an Environmental Protection Agency standard) in the
yard or the building perimeter, or 400 pglg in high-contact play areas. If bare soil levels are high (greater

than 5,000 trrg/g), interim controls are not appropriate. At least a total of 9 square feet of contaminated
bare soil must exist in each yard or building perimeter for a hazard to be identified.

Z. Use water to contain dust and clean equipment to prevent dispersion of lead.

3. Select an appropriate soil interim control, which may include impermanent surface coverings or land use

controls.

4. Impermanent surface coverings, including grass (as seed or sod), other ground covers (e.g., ivy), artificial
turf, bark, mulch, and gravel, may not be permanent. If the area to be controlled is heavily traveled, surface
coverings such as grass are not appropriate.

5. If grass is selected, consult with the local agriculture extension service or a reputable local nursery to deter-
mine what grasses are appropriate for the locale, soil type, and sun/shade characteristics. Properly prepare

the soil prior to seeding or sodding.

6. If bark or gravel is selected, apply the covering at least 6 to l2 inches deep. New bark, gravel, or other
materials should not contain more than 200 pglg of lead. These materials should be tested before use unless
previous testing data are available.

7. If the soil is in a public recreation area, comply with Consumer Product Safety Commission standards on
acceptable surface coverings in play areas.

8. Land use controls include fencing, waming signs, creation of altemative play areas (such as decking), and
thorny bushes.

9. Instafl surface coverings and/or land use controls. For live ground covers (including grass), it is imperative
that they are properly watered during the first 3 months and adequately maintained thereafter. Automatic
sprinkler systems are appropriate for large properties.

10. Control water erosion by proper grading and installation of drainage channels (drainage channels may need
to be fenced if they are accessible).

11. Control wind erosion by periodic watering, windbreaks, or foot-traffic controls.

12. Provide walk-offdoormats at all entryways to reduce the tracking of contaminated dust and soil into the
dwelling.

13. Have a certified risk assessor or inspector technician conduct a clearance examination and provide the
necessary doc umentation.

*
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"s Step-by-Step Summary (continuedf

14. Perform ongoing maintenance and monitoring of soil coverings and land use controls. Reevaluations of
the surfaces should be conducted by a certified risk assessor or inspector technician based on the specific
reevaluation schedule for that property.

15. lf ongoing monitoring or reevaluations show that bare soil remains or reappears, interim controls are not
effective. Soil abatement should be conducted (see Chapt"er lZ), unless other interim controls can be
shown to be feasible for the specific site.

.&
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Section V
V. Soil lnterim Controls

A. Temporary and Permanent
Soil Tleatments
Interim control measures for lead-contaminated
soil include surface coverings with grass, gravel,

or similar materials, or land use controls, such
as fences, thorny bushes, or decks, for prevent-
ing contact with the contaminated soil. These
interim controls are designed to temporarily
reduce exposure. How long they remain effec-
tive depends on many factors, including the
durability and maintenance of the cover,
degree of foot traffic, and climate.

Permanent soil abatement measures are covered
in Chapter 12, Section V. If the control mea-
sure includes a permanent cover, such as asphalt
or concrete, the method is classified as an
abatement, whereas a temporary cover would
constitute an interim control measure. If the
soil contains very high amounts of lead (greater

than 5,000 pg/g), permanent abatement strate-
gies should be used.

B. Tlpes of lnterim Control
Measures for Soil

Four categories of measures may be used as part
of an interim control plan for soil. These are:

* Measures that alter the contaminated soil.

i Measures that alter the surface cover.

* Land use controls.

* Measures to reduce offsite transport of the
contaminated soil.

Each of these activities should be carried out in
a manner that prevents further dispersion of the
contamination and prevents the area undergo-
ing the interim control treatment from being
contaminated in the process. Work practices for
soil interim controls are similar to those for soil
abatement and are described more fully in
Chapter 12, Section V.

Chapter I l: lnterim Controls

1. Altering Contaminated Soil

Interim controls usually involve only mini-
mal alterations to the soil. The installation
of grass or other plantings, for example, will
often involve surface cultivation or addition
of a thin layer of new soil (no more than
3 inches) in order for the ground cover to
become established.

2. Soil Surface Cover

A second interim control method involves add-
ing a surface covering that will act as a barrier
between the bare, lead-contaminated soil and
people and pets. Various types ofsurface cover-
ings may be considered, including:

* Grass (either through seeding or planting
of sod).

1 Other live ground covers (e.g., juniper
shrubs, ivies).

i Artificial turf.

* Bark.

* Gravel.

The choice of a covering for a particular area

depends on the climate, expected use, planned
maintenance, and aesthetic preferences. For
aesthetic as well as practical reasons, a property
owner may choose to improve the surface cover
over an entire soil area even though only a por-

tion is bare.

The success of grass and other live ground
covers is dependent on proper planting, regular
maintenance, and most importantly, the ability
to control the use of the area. In high-traffic
areas use ofgrass as an interim control is un-
likely to succeed. Other surface coverings such
as artificial turf may be more appropriate.
Where access to an area can be controlled, or
where use is expected to be limited, grass and
other live ground covers can be successful in-
terim controls. Some ground covers, such as

juniper bushes, can also effectively limit traffic
through an area.

.&
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Table I 1.8 Grasses and Their Appropriate Applications

Before using grass or live ground covers as an
interim control measure, a property owner
should consult with a lawn care professional

about soil preparation, appropriate grasses and
plants to use, and future maintenance require-
ments. The county cooperative extension ser-

vice or a reputable local nursery may be con-
tacted for advice on types of grass to be used in
specific geographic areas and for specific soil
types, slope, and sunlight conditions. Thble 11.8

offers a brief summary of grass types and their
suggested uses. The local office of the U.S.
Department of Agriculture Soil Conservation
Service may also be able to provide advice
about soil conditions in a specific geographic

area. An owner of a large property may consider
installing a sprinkler system to improve the

maintenance effort. In any event some type
of hose and sprinkler system should be made

available.

When planting grass an owner should consider
whether sod or seeding is more appropriate.
Both grass seed and sod require restrictions on
foot traffic until root systems and stems become
established. Newly laid sod requires at least 2

weeks, while grass seed requires 1 to 2 months
(Lane Publlshing, 1989; Maryland Extension
Service, 1993). Sod can be laid during most of
the year (as long as the ground is not frozen)
and requires less initial care. However, sod is
more expensive than seeding and is less likely
to develop the deep root systems that will allow
the grass to withstand regular wear and tear. It
is best to lay sod during the growing season.

Grasses That Grow From Seeds Texture Climate Durability
Bahia grass
Colonial Bent grass

Creeping Bent grass

Common Bermuda grass
Kentucky Bluegrass
Rough-Stalk Bluegrass
Centipede grass
Dichondra
Chewings Fescue
Creeping Red Fescue
Hard Fescue
Tall Fescue
Annual Ryegrass
Perennial Ryegrass

Coarse
Fine
Fine
Medium to Fine
Fine
Finel
Medium to Fine
Coarse
Fine
Fine
Fine
Coarse
Coarse
Fine

Warm
Cool
Cool
Warm
Cool
Cool
Warm
Warm
Cool
Cool
Cool
Cool
Cool
Cool

Excellent

Excellent

Poor

Poor
Poor

Moderate to Excellent

Excellent

Grasses That Grow From Sod

Bahia grass
Hybrid Bermuda grass
Kentucky Bluegrass
Centipede grass
Dichondra
Tall Fescue
Seashore Paspalum
Perennial Ryegrass
St. Augustine grass
Zoysia grass

Coarse
Fine
Fine
Medium to Fine
Coarse
Coarse
Medium
Fine
Coarse
Fine

Warm
Warm
Cool
Warm
Warm
Cool
Warm
Cool
Warm
Warm

Excellent
Excellent

Poor

Excellent

Excellent
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At least 6 inches of bark or gravel are necessary

to serve as a temporary ground covering (see

Figure 11.19). There are anecdotal reports of
high lead levels in replacement bark. Bark

should be tested by laboratory analysis before
use, unless it has been tested previously. Bark

should not be used if it contains more than
200 wle of lead.

Bark or other suitable soft material should be

used as surface cover for contaminated soil near
play equipment. This will offer a degree of pro-

tection from injuries that may result from fall-
ing. Consumer Product and Safety Commission
regulations dealing with acceptable surface cov-
erings in play areas may apply to public areas

(CPSC, 1991). Decking can also be used to re-

duce a child's contact with soil, although pets

should be kept off the decking. Artificial turf
can also be used, but may cause drainage prob-
lems if it is not permeable.

Rubber cushioning specifically designed for
playgrounds can also be used to cover con-
taminated, bare soil in play areas.

3. Land LJse Controls
To temporarily reduce human exposure to bare,

contaminated soil, the following land use con-
trol measures may be considered:

* Fencing.

* Decks.

* Warning signs

* Creation of alternative play areas for
children.

i Removal of play equipment from bare areas.

l Educational efforts.

* Planting thomy or dense bushes (see

Figure I1.20).

Preventing access to the bare, contaminated
soil by fencing is most effective if other en-
trances and exits to the housing units can be

maintained for use by residents, guests, commer-
cial vehicles, and emergency vehicles (see Fig-
ure I 1.21 a and b). Fencing may also be used

Chapter I l: lnterim Controls

Figure I l.l9 Bark Used as an lnterim Control.

Figure I l.2O Thorny Bushes as a Land Use Control

to reduce exposure during a delay in the imple-
mentation of other interim control measures

or soil abatement.

Educational efforts directed towards decreasing
use of bare, lead-contaminated areas; avoiding
eating or drinking in these areas; and frequent
washing of hands may serve to reduce ingestion
of the contaminated soil. The decision on
whether to plant grass or erect barriers should

a
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Figure ll.2la Fencing as a Soil lnterim Control.

Figure I l.zlb Fencing as an lnterim Control for Bare Soil
Hazards.

&
e&e

be site-specific and should consider the avail-
abllity of alternative play areas, the location of
contaminated soil with respect to entrances or
exits, the likelihood that leaded dust may be

tracked onto sidewalks or directly into the
housing unit, the degree of supervision avail-
able, and local preferences.

4. Drainage and Dust Controls
Drainage controls may involve directing water
flow away from the contaminated areas by alter-

ations in adjacent grades and/or installation
of drainage channels. Drainage channels that
receive runoff from bare, contaminated soil
areas may need to be fenced to reduce access,

Dust generation can be reduced by periodic
watering, the creation of windbreaks, or foot-
traffic controls.

C. Controls to Minimize
Migration of Soil Lead into
Dwellings
Doormats can be used to minimize the entry
of soil lead into the house. Doormats should be

placed on the exterior and immediate interior
of the entry doors. Mats should be cleaned by
machine washing or other wet methods, not
by beating or sweeping. (See Section V of this
chapter for further information. )

Removing shoes at the doorway also greatly
minimizes the amount of leaded soil and dust
tracked into the house.

D, Monitoring and Reevaluat-
ing Soil lnterim Controls
lf grass or sod is planted, or if bark, gravel,

or other similar covering is used, it should be

monitored visually. The monitoring should
occur frequently immediately after installation
and can be reduced thereafter.
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1. Have a risk assessment or paint inspection performed by a certified risk assessor or a certified inspector

technician who is independent of the abatement contractor.

2. Develop a site-specific lead hazard control plan based on the hazards identified and financing available.
Select the appropriate interior and/or exterior Worksite Preparation Level (from Chapter 8).

3. Have the contractor obtain any necessary building or waste permits; notify local authorities if the local
jurisdiction requires it.

4, Together with the contractor (or designer or risk assessor), select specific building component replace.
ment items, enclosure materials, paint removal equipment and/or chemicals, tools, and cleaning supplies.
Consider waste management and historic preservation implications of the selected treatment.

5. Develop specifications (usually for large projects only).

6. Schedule other construction work so that leaded surfaces are not inadvertently disturbed and unprotected
workers are not placed at risk. Include time for clearance examinations and laboratory dust sample analysis
in the scheduling process (see Chapters 3 and 15).

7. Select a certified abatement contractor using the lowest qtnlified bidder.

8. Conduct a preconstruction conference to ensure the contractor fully understands the work involved
(for large projects only).

9. Notifu residents of the dwelling and adjacent dwellings of the work and the date when it will begin.
Implement relocation (if appropriate).

10. Correct any existing conditions that could impede the abatement work (e.g., trash removal, sffuctural
deficiencies).

1 1. Post warning signs and restrict entry to authorized personnel. Implement the worksite preparation
procedures.

12. For large projects only, consider conducting a pilot project to determine if the selected abatement method
will actually work (pilot projects are sometimes completed before step 4).

13. Collect preabatement soil samples, which may not have to be analyzed until postabatement soil samples

have been collected, analyzed, and compared to clearance standards. If postabatement soil levels are

below applicable limits, the preabatement samples need not be analyzed (see Chapter 15).

14. Execute abatement work. See the other sections of this chapter for Step-by-Step Summaries for building
component replacement, enclosure, paint removal, and soil abatement methods. Observe local or State
regulations if applicable.

15. Store all waste in a secure area and make sure it is properly labeled with an accumulation start date
(see Chapter 10).

16. Conduct daily and final cleanup (see Chapter 14). Execute waste disposal procedures.

*
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.$. Step-by-Step Summary fcontinuedf

17. Have an independent, certified inspector technician or risk assessor conduct a clearance examination after
waiting at least t hour after cleanup has been completed to let dust settle (see Chapter 15).

18. If clearance is not achieved, repeat cleaning and/or complete abatement work. Repeat clearance examination
and, if clearance is achieved, obtain any required formal release or certificate of completion required by the
U.S. Department of Housing and Urban Development (HUD) or local authorities.

19. Pay contractor and clearance examiner.

20. Conduct periodic monitoring and reevaluation of enclosure systems (if applicable) or lead-based paint that
was not abated as indicated in Chapter 6. Maintain records of all abatement, monitoring, reevaluation, and
maintenance activities, and tum them over to any new owner upon sale of the property.

.s
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Section I

l. Principles of Lead-Based
Paint Hazard Abatement

A. Longevity of Abatement
Abatement is the removal of either the build-
ing component or the paint itself or the near-
permanent enclosure of lead-based paint haz-

ards. From a public health perspective, properly
conducted abatement is the desired response to
lead hazards. Abatement has two principal ad-

vantages: it provides a long-term solution, and
Iittle (if any) monitoring or reevaluation of the
treated surface is necessary since failure is less

likely to occur. Abatement treatments provide
a higher margin of safety than inrerim controls
since the effectiveness of the work is less depen-
dent on resident action, maintenance of hous.
ing stock, the conscientiousness ofproperty
managers, and the attention of maintenance
workers during repair.

As used in this chapter, abatement can mean
either correction of lead-based parnthaTards
(as defined in Title X) or treatment of all lead-
based paint (as currently practiced in the U.S.
Department of Housing and Urban Develop-
ment (HUD) public and Indian housing pro-
gram, where all lead-based paint is abated dur.
ing rehabilitation work or when a child with
an elevated blood lead level is identified).
The methods explained in this chapter apply
ro abatement of both lead-based paint hazards

and lead-based paint.

lnterim controls, abatement, or a combination
of the two are acceptable methods of addressing

lead-based paint hazards. In contrast to interim
controls, lead-based paint abatement refers to
a group ofmeasures that can be expected to
eliminate or reduce exposures to lead hazards

for at least 20 years under normal conditions.
Since 20 years is the expected lifespan of
many commonly used building components,

abatement is the closest one can get to a "per.
manen[" solution in housing. The abatement
methods described in this chapter should be

capable oflasting 20 years under typical condi-
tions. Any methods developed in the future that
also last 20 years will be acceptable as abate-
ment methods. This orientation toward perfor-
mance standards should provide owners and the
abatement industry with opportunities for inno-
vation and flexibility, ensuring that the abate.
ment method selected is the one that is most
cost-effective for a particular component.

The term "abatement" also includes a number
ofother activities that are not directly related to
the work itself, but that must be included in the
overall effort for the abatement to be successful.

These activities include lead hazard evaluation,
planning, cleaning, clearance, and waste dis-
posal and are covered elsewhere in these Guidn-
lines. The reader must study and understand the
material in these other chapters prior to under-
taking an abatement project. This chapter alone
does not provide all the information necessary

to complete a successful abatement job.

The definition of abatement (as used in this
document) is different than the "rradirional"
abatement practices used in some local jurisdic-
tions. Tiaditional abatement methods often in-
volve dry scraping deteriorated paint, repaint-
ing, and dry sweeping without clearance. These
methods are known to make leaded dust more
accessible to young children and are therefore
often counterproductive. Performed inad.
equately, or without sufficient protection,
abatement is known to increase lead exposures

to children (Amitai, 1987; Chisholm, 1985;

Farfel, 1990; Rabinowitz, 1985a). \7hen per-
formed properly, abatement is known to be ef-

fective (Amitai, 1991; Staes, 1994;HUD, 1991;

Jacobs, 1993a; Farfel, 1994; Staes and Rinehart,
t9e5).

Proper abatement refers to any measure de-

signed to permanently eliminate lead-based
paint hazards in accordance with standards

l2-7
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established by the U.S. Environmental Protec-
tion Agency (EPA) Administrator pursuant to
Title IV of the Toxic Substances Control Act
(TSCA). Abatement strategies include removal
of lead-based paint; enclosure of lead-based

paint; encapsulation oflead-based paint (ac-

cording to the standards and procedures set

forth in Chapter 13); replacement of building
components coated by lead-based paint; re-

moval of lead-contaminated dust; removal of
lead-based paint from painted building compo-
nents (as a last resort); removal or covering of
lead-contaminated soil with a durable covering
(not grass or sod, which are considered interim
control measures); and preparation, cleanup,
disposal, postabatement clearance testing,
recordkeeping, and monitoring (if applicable).

More than any other abatement method, re-

moval of lead-based paint involves the greatest
degree ofdisturbance and dust generation.
Therefore, onsite removal of lead-based paint
from a substrate should be carried out only if
abatement rather than interim control is re-
quired and no other abatement method is fea-

sible. For example, removal of paint from metal
doorframes may be the only feasible abatement
option, especially if the frames cannot be re.
moved or enclosed and the paint cannot be sta-

bilized. Paint removal may increase the level
of lead in household dust and make effective
cleaning more difficult. Even if dust clearance
standards are met, any increase in leaded dust
levels over baseline levels means some increase

in exposure. Furthermore, all removal methods
leave behind some residues embedded in the
substrate, which could conrinue to pose a

hazard if the surface from which the paint
is removed is later disturbed.

Therefore, paint removal is the most invasive
of abatement methods and should be avoided
if possible. Enclosure and building component
replacement are the least invasive and most
preferred of the abatement methods.

Abatement also offers the greatest challenge to
planning, since it is often performed in the con-
text of other building construction work, while
interim controls are more likely to be performed

alone or as part of other maintenance work.

.&

In fact, many forms of abatement require special
construction skills in addition to protective
measures and dust control techniques. For ex-
ample, one of the most common forms of lead-
based paint abatement is window replacement.
Abatement contractors need to possess ad-

equate carpentry skills to install (for example)
new windows, as well as the demolition, dust
containment, and cleanup skills held by abate-
ment contractors. While providing some guid-

ance, this chapter is not intended to impart
carpentry, painting, resurfacing, and other con.
struction knowledge required for most types of
abatement. Abatement contractors should ei-
ther subcontract this type of construction work
or acquire the necessary construction skills be-

fore the job begins. Of course, all construction
work must be performed in accordance with
local code requirements and all abatement work
must be done by certified firms and individuals.

Many forms of abatement can be integrated
into construction work, which provides an
opportunity to install systems that will have
long-term impact. For example, whenever
building components, such as doors and win-
dows, are replaced, the Guideline.s recommend
that they be replaced with products that are

more energy-efficient. This will help reduce en-
ergy consumption and increase cost.efficiency.

EPA is establishing standard training curricu-
lums and regulations for the training and certifi-
cation of all individuals engaged in lead-based
paint risk assessment, inspection, and abate-
ment, and minimum performance standards for
the purpose of certifying those individuals who
supervise lead abatement projects and conduct
clearance examinations. EPA's regulations will
generally be implemented through State pro-
grams. All abatement contractors and firms
must be certified to perform this type of work,
and all abatement workers must be trained
and certified. Certification of abatement con-
tractors and completion of clearance examina-
tions by independent, certified risk assessors or
inspector technicians ensures that abatement
work is conducted properly and safely.

For exterior work, preabatement soil samples

should be collected but not necessarily analyzed

t2-8
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until postabatement soil samples have been col-
lected, analyzed, and compared to clearance
standards. If postabatement soil levels are be-

low applicable limits, the preabatement samples

need not be analyzed (see Chapter 15).

B. Prohibited Abatement
Methods
Some techniques are prohibited because they
are known to produce extremely high levels of
lead exposure and result in dwellings that are

difficult if not impossible to clean up.

The techniques shown in Table 12.1 are pro-
hlbited in the residential setting under HUD
regulations (HUD, reserved) and several

State regulations (Massachusetts, Maryland,
Minnesota, and Rhode Island).

C. Periodic Monitofing and
Reevaluation
Compared to interim controls, one of the chief
advantages of abatement is that owner monitor-
ing and professional independent reevaluation
are either unnecessary (in the case of complete
lead-based paint removal) or required only in-
frequently (in the case ofenclosure), since
abatement measures are much less likely to fail
(see Chapter 6). This minimizes the expense,

cost, and time associated with reevaluation.

Abatements can be undertaken after inspec-
tions or risk assessments determine the presence

oflead-based paint or other lead hazards (see

Chapter l2: Abatement

Chapters 3 and 5 for a description of the dif-
ferences between risk assessments and inspec-
tions). If this initial identification phase is not
completed before abatement, then all painted
surfaces must be assumed to contain lead-based

paint above the regulatory limit. This may be

cost-effective if it is likely that all surfaces thar
might be treated contain lead-based paint or
if the housing unit is to be rehabilitated and
all surfaces and components either covered
or replaced.

The cost of carefully conducted inspections or
risk assessments, however, is usually recclvered

by a more focused abatement effort, especially
when component replacement or enclosure is

considered. The cost savings of a more targeted
abatement effort based on complete testing are

noteworthy in the case of abatement as opposed

to interim controls, since the costs of abatement
are initially much higher than interim controls.

1. Recordkeeping

Recordkeeping is essential for all abatement
methods, including removal. The location
ofenclosed or encapsulated lead-based paint
should be made known to future residents, who
may undertake remodeling or repair efforts that
could reexpose the hazard. Depending on the
jurisdiction, the location of enclosed or encap-
sulated lead-based paint may need to be filed
with the appropriate municipal agency for fu-
ture reference when issuing construction per-

mits for renovation. The absence of lead-based

.&

Table l2.l Prohibited Lead-Based Paint Abatement Methods

1. Open flame burning or torching (includes propane-fueled heat grids).

2. Machine sanding or grinding without HEPA local vacuum exhaust tool.

3. Uncontained hydroblasting or high-pressure wash.

4. Abrasive blasting or sandblasting without HEPA local vacuum exhaust tool.

5. Heat guns operating above 1 ,100 'F.

Methods that may be prohibited in some jurisdictions and that are not recommended by HUD:

1. Methylene chloride paint removal products.

2. Dry scraping (except for limited surface areas).

t2-9
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paint should also be made known to future
occupants, in order to avoid unnecessary

testing expenses.

D. Tlpes of Abatement
This chapter covers four types of abatement:

* Building component replacement.

* Enclosure systems (this section does not
include encapsulation, which is addressed

in Chapter 13).

* Onsite and offsite paint removal.

* Soi[ removal or covering.

The available information on paint abatement
methods is summarized in Table 12.2.

Experimental and innovative abatement tech-
niques are currently being developed. The
reader should not conclude that a particular
method is not permitted simply because it is

not discussed here. !7ith the exception of the
prohibited techniques listed above, new tech-
niques should be developed, studied, and re-

ported to HUD, the Centers for Disease Con-
trol and Prevention (CDC), EPA, and other
Government agencies for distribution to the
public.

E. Encapsulation
Encapsulants are coatings or rigid materials that
rely on adhesion to a lead-based painted surface

and are not mechanically fastened to the sub-

strate. Because the performance standards man-
dated by Title X have not yet been developed,
encapsulants are considered separately in Chap-
ter 13. "Enclosares" (not to be confused with
encapsulants) are defined as durable, rigid con-
struction materials that are mechanically fas-

tened to the substrate with screws, nails, or
other mechanical fastening system that can be

expected to last at least 20 years under normal
conditions. These Gaidelines do not consider
encapsulation to be the same as enclosure. De-
pending on the particular circumstances and
product, encapsulation can be either a form
of paint stabilization (an interim control) or
abatement (see Chapter 13).

.&

F. Relationship to Renovation,
Repainting, Remodeling,
Rehabilitation, Weatherization,
and Other Construction Work
Many forms of abatement involve the same

physical work as other types of construction of-
ten performed in housing. In many cases, only
the intent of the work differs. Lead-based paint
abatement is intended to produce conclitions
that prevent lead poisoning. Other construction
work is intended to, among other things, im-
prove aesthetic living conclitions, bring the
dwelling up to code, preserve historical evi-
dence, and promote energy efficiency. For ex-
ample, window replacement could be consid-
ered to be a lead abatement method, renovation
work, or weatherization work all at the sarne

time.

While the intentions of each of these activities
may differ, experience shows that many of them
can be cornbined in order to yield savings. In
the public housing program, for example, most
of the abatement now underway occurs in the
context of housing modernization or rehabilita-
tion work. This approach has proven to be

feasible and cost-effective.

Congress recognized the wisdom of cornbining
lead abatement with rehabilitation work. In
Section 1012 of Title X, any residential con-
struction job receiving more than $25,000
per dwelling unit in Federal funds is required

to have lead-based paint hazards abated. If
$5,000 to $25,000 per dwelling unit in Federal

funding is received, either abatement or interim
controls must be implemented.

Finally, lead abatement procedures cannot guar-

antee that children will not be exposed to lead
in the future. Enclosure systems could fail, ex-
posing the hazard again. Soil coverings could
also fail, resulting in excessive exposures. Sur-
faces that were made cleanable may deteriorate
or may not be kept clean, allowing leaded dust
levels to reaccumulate to hazardous levels. Nev-
ertheless, ahatement constitutes the most ex-
tensive and protective intervention presently

available. If practiced properly, abatement will
greatly reduce the risk of lead poisoning.

l2-to



Table 12.2 Comparison of Lead-Based Paint Abatement Methods

Attributes

Method

Removal Enclosure

HEPA
Needle

Gun

Heat Gun HEPA
Vacuum

Blast

HEPA
Sand

Caustic
Paste

Offsite
Stripping

Plywood
Paneling

Gypsum Prefab
Metal

Wood,
Metal, Vinyl,

Siding

Skill Level High Moderate High Moderate High Moderate Moderate Moderate Moderate High Moderate

Esthetics Erodes
surface

Gouges Erodes
surfaces

Gouges/
roughens

Good Gouges Good Good Good Good Good

Applicability Very low,
limited to
metal and
masonry

Wide, can
damage
some com-
ponents

Very low,
limited to
metal and
masonry

Low, limited
by surface
contour

Wide, de-
pendent on
skill level

Wide, can
damage
some com-
ponents

Low, limited
to compo-
nents

Wide, walls Wide, walls
and ceilings

Varied,
limited by
compo-
nents

Wide, walls

Lead
Presence

Removed Largely
removed

Largely
removed

Largely
removed

Removed Largely
removed

Largely
removed

Remains Remains Remains Remains

Hazardous
Waste
Generation

Moderate Moderate Moderate Moderate Potentially
high,
pending
TCLP test

High High, but
maintained
offsite

Low Low Low Low

Weather
Limitations

Moderate High Moderate Moderate Minimal High None Minimal Minimal Minimal Minimal

Applicable
to Friction
Surface

Some Yes Some Some Yes Yes Yes No No Yes No

Speed of
Methodology

Moderate Slow Slow Slow Moderate Very slow Can be
slow,
requires
coordination

Moderate Moderate Moderate Moderate

Training
Required

High Moderate High Moderate High Moderate Moderate High High High High
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This table is continued on next page
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Table 12.2 Comparison of Lead-Based Paint Abatement Methods (continued)

Source: Adapted from Dewberry and Davis, HUD Lead-Based Paint Federal Housing Administration (FHA) Abatement Demonstration Project.
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Attributes

Method

Removal Enclosure

HEPA
Needle

Gun

Heat Gun HEPA
Vacuum

Blast

HEPA
Sand

Remove/
Replace

Caustic
Paste

Offsite
Stripping

Plywood
Paneling

Gypsum Prefab
Metal

Wood,
Metal, Vinyl,

Siding

Capital
Required

High Low High Moderate Moderate Low Low Low Low High Moderate

Worker
Protection
Required

High High High High Moderate High Moderate Low Moderate Low Low

Finish Work
Required high

[/loderate Tentatively
high

Moderate Low Moderate Moderate Wide Wide Limited Wide

Product
Availability

Limited Moderate Limited Limited Wide Moderate Limited,
strip shops
decreasing

Moderate Moderate Long Long

Durability Long Long Long Long Long Long Long Moderate Moderate Moderate Moderate

Labor
lntensity

High High High High High High Moderate High Hlgh High High

Overall
Safety

Moderate Moderate Moderate Moderate Very high Moderate High-high High High High High

Surface
Preparation

None None None None None Minimal-
adjacent
areas

Minimal-
hardware
removal

Minimal Minimal Minimal Minimal

Cost High High High High High High High Moderate Moderate High Moderate

Tentatively
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1. Prepare the work area by selecting a lTorksite Preparation Level (see Chapter 8). Plan how the new com-
ponent will be installed. V7henever possible use new energy-efficient window, door, and insulating systems.

2. Prepare the hazardous building component for removal. Tum off and disconnect any electrical circuits
inside or near the building component to be removed.

3. Lightly mist the component to be removed (unless electrical circuits are nearby).

4. Score all painted seams with a sharp knife.

5. Remove any screws, nails, or fasteners.

6. Use a flat pry instrument (crowbar) and hammer to pry the component from the substrate.

7. Remove or bend back all nails.

8. Wrap and seal bulk components in plastic and take them to a covered truck or secured waste storage area

along pathways covered with plastic. Shovel any debris. See Chapter 10 for proper disposal methods.

9. HEPA vacuum any dust or chips in the area where the component was located.

10. Replace component (optional).

11. Conduct cleaning (see Chapter 14).

12. Conduct clearance and reclean if necessary.

.8s
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Section ll
ll. Building Component
Replacement
Building component replacement is defined as

the removal of doors, windows, trim, and other
building items that contain lead-based paint
hazards and their replacement with new lead-
free components. Component replacement is
the most desirable abatement method because

it offers a permanent solution to the lead-based

paint problem. If done properly, it also mini-
mizes contamination of the property and expo-
sure of the workers. In addition, building com-
ponent replacement can be integrated intcr
general building rehabilitation activities. Com-
ponents, such as doors and windows, should be

replaced with more energy-efficient models,
which will help to reduce energy consumption
and increase cost efficiency.

Component replacement may be more expen-
sive, however, especially for historic preserva-

tion projects, since new building components
that match the originals may have to be custom
made. For some historic preservation projects,

replacement may not be permitted (see

Chapter 18).

The skills required to perform building compo-
nent replacement properly are similar to those
of the skilled carpenter. For example, it is im-
portant to know how the various building com-
ponents were joined so that they can be taken
apart with minimal contamination and damage

to adjoining surfaces.

For certain types of components, the owner may
choose to simply remove them without replace-
ment. This is acceptable as long as applicable
codes are observed.

A. Worksite Preparation
The appropriate worksite preparation level
should be selected based on the size ofthe
building component, its state of deterioration,
and the ease of removal. The more deteriorated

Chapter t 2: Abatement

the component and the larger the surface

area to be disturbed, the higher the worksite
preparation level should be. Certified risk
assessors or certified abatement supervisors

or trained planners and designers can deter-
mine the appropriate level for a project (see

Chapter 8).

1. Security

Security of the premises is an important issue.

If windows and doors are removed but not re-

placed on the same day, it may be necessary to
install temporary barriers over window and door
openings to prevent vandalism and theft over-
night. Therefore, every effort should be made

to remove and replace doors and windows on
the same day.

2. Waste Storage

While architectural components may or may
not be regulated as hazardous waste (see Chap-
ter 10), they still must be properly managed. All
building components coated with lead-based

paint should be stored in a secure, locked area.

They should not be sold or released to anyone
who might reinstall them in another dwelling.

B. General Procedures
for Building Component
Replacement
l Using a garden sprayer or atomizer, lightly

mist the component to be removed with
water to help keep the dust down during
the removal process. Before applying the
water, be sure there are no electrical circuits
inside the cornponent. (lf electrical circuits
are present inside the component, they
must be turned off and disconnected hefore
removal. No water mist should be applied
even if electrical circuits are turned off or
de-energized.

* Using a utility knife or other sharp instru-
ment, carefully score all affected painted
seams. This will provide space for a pry in-
strument and will minimize paint chipping
and dust generation during removal.

.$.
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Figure l2.l Use a Pry Point Pad To Minimize
Damage to Adjoining Surfaces During
Component Removal.

Figure 12.2 Bend Back All Nails on Removed
Components.

@

i Remove any screws or other fasteners.

Using a flat pry instrument and a hammer,
carefully pry the affected building compo-
nent away from the surface to which it is

attached. The pry bar should be inserted
into the seam at the nail (or other fastening
device) at one end of the component and
pressure applied. This process should be

repeated at other fastening locations until
the end of the component is reached. By
prying in this manner, the component will
be removed intact and chip and dust gen-

eration will be minimized. A pry point pad

or softener may be required to minimize
damage to adioining substrates. \7ider re-
placement trim can sometimes be used to
cover adjacent area damage.

* Since there is often a considerable amount
of leaded dust underneath or behind the
component being removed, begin cleanup
immediately after the individual component
has been removed.

* Carefully remove or bend back all nails
(or other fastening devices) and wrap the
component in 6-mil plastic sheeting and
seal with ducr tape. $Trapping components
in plastic may not be necessary if the dwell-
ing is vacant and if the truck and the path-
way to the truck are lined with plastic. Use

a high-efficiency particulate air (HEPA)

vacuum to remove any dust that may have
accumulated behind the components as

soon as they have been removed. Vacuum-
ing may be performed by another person

while the removal is underway. Preparing
the area for the new component (e.g., squar-

ing, reducing, or enlarging openings) may
also release accumulated dust that should be

removed. Dispose of wrapped components
properly.

* Bring new lead-free components into the
work area only after all dust-generating ac-

tivity is complete and the dust cleaned up
by at least one HEPA vacuuming.

l2-l 6
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C. Removal and Replacement
Procedures for Specific
Components

1. Baseboards, Casings, and
Other Tiim
The term "other trim" applies to such compo-
nents as window casings, interior sills (stools),

aprons, door casings, baseboards (including caps

and shoe moldings), chair rails, exterior fascia,

soffits, shutters, and crown moldings. Compo-
nents with lead-based paint should be removed
as described in the previous section.

New lead-free components should be installed
in a professional manner using standard carpen-
try practices. In situations where trim is being
applied to lead-based painted walls, ceilings and
floors that were enclosed, or casings for win-
dows or doors where the jambs have been en-
closed, the trim should be back-caulked before
installation as an added precaution. "Back-
caulking" refers to the application of caulk to
the perimeter of the backside of rigid building
materials to seal them before installation, pre-

venting leaded dust from entering the living
space through cracks and crevices. A high-
quality caulk warranted for at least 20 years

should be used.

2. Windows

The term "window" applies to the sash, the stop
and parting beads, and the window jambs. Af-
fected components should be removed as de-

scribed in Section B. lTindow replacement can
involve the removal of a wooden or metal unit
and the installation of a wood, vinyl, or metal
unit in its place. If the jamb is not removed, it
can often be enclosed by the new window frame
system, whlch should be caulked and fastened.
The remaining exterior portion of the jamb, if
any, can be wrapped with coil stock (aluminum

or vinyl or equivalent) after back-caulking. In
situations where window units must be replaced
in kind (e.g., historic preservation), the jambs

should be removed and replaced also to make
sure that no friction surfaces coated with lead-
based paint remain. Generally, friction surfaces

should not be painted.

Chapter l2: Abatement

Figure 12.3a Remove and Replace Trim
(interiorf .

Figure 12.3b Remove and Replace Trim
(exteriorf .

a
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Figure 12.4 tillindow Frame Enclosure
System.

.3.

Depending on the building construction, it may
be possible to remove the entire window system.

The new lead-free components should be in-
stalled in a professional manner using standard
carpentry practices.

3. Interior and Exterior Doors

Interior and exterior doors include the door-
stops and doorjambs. Affected components
should be removed as described above. Typical
door replacement usually involves the removal
of a wooden unit and the installation of a
prehung wooden unit in its place. In this
type of door replacement, the jamb is rarely
removed, but is usually saved and enclosed
with the new doorjamb after back-caulking.
Wooden jamb extensions or coil stock, properly
back-caulked, can be used to enclose any re-
maining portion of the jamb. In situations
where prehung door units are not permissible
(e.g., code requirements, historic preservation
regulations), the original jamb should also be

removed and replaced, if possible, to make sure

that no friction surfaces coated with lead-based

paint remain. If the jamb cannot be replaced,
the stop should be removed and replaced with
new material after carefully stripping the old
jamb.

Primers onMetal Doors

An exception is provided for certain metal
doors and frames. If it can be determined clearly
that hazardous levels of lead on metal doors and
frames reside only in the primers, and that the
primers were factory-applied and are in sound
condition, then the primers themselves need
not be abated or removed. However, finish
coats of paint that cumulatively contain lead
of I milIigram per square centimeter or greater

will have to be treated as lead hazards. (The

alternative standard of equal to or greater than
0.5 percent by weight rnay be used.) If labora-

tory analyses of samples of the field-applied fin-
ishes are negative, the metal doors and frames

do not require abatement but should be moni-
tored to ensure that the lead-bearing primer
does not become defective. If the base metal is

exposed while sampling the field-applied finlsh
paint then the existence of a permanent bond

r
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cannot be assumed and the entire sample

should be analyzed for presence of lead. Any
damage to the primer resulting from sample

collection should be repaired immediately in
a manner that restores the integrity of the
primer coat.

For the metal doors and frames under this
exception, primers should be intact and doors
should be operating properly, free from impact
or abrasion between moving parts that will
damage any surfaces. If this exception for
factory-applied primers is used, risk assessors

should advise property owners or building man-
agers of the importance of continued monitor-
ing of the paint surfaces to ensure that subse.
quent surface deterioration or other factors
do not result in exposing defective lead-based
paint surfaces (the primers). Under this excep.
tion, property owners or building managers

must commit to a plan for ongoing monitoring
of the condition of the painted surfaces. The
subsequent appearance of rust indicates a fail-
ure of the paint and primeq and the compo.
nent must be abated.

Although unlikely, adhesion of the primer
could be a problem. A simple "x" cut or cross-

hatch test will show if this is a problem. If adhe-
sion is poor, the paint will tend to flake away

from a cut. An adhesion test should also give an
indication of the number of coats, color of fin.
ish versus primer (whlch would be orange if it
was pigmented with red lead or yellow if it was

pigmented with lead chromate), and thickness
of layers. Or course, other colors of lead-based
paint may also be present. Any damage result-
ing from an adhesion test should be repaired
immediately in a manner that restores the in-
tegrity of the primer and finish coats to prevenr
subsequent deterioration.

!7hen it can be determined that lead.based
paint is presenr in a field-applied coating over
an intact factory-applied primer, and paint re-
moval is the abatement method of choice, only
rhe finish field-applied coarings need to be re.
moved. An intact primer need not be removed.

Chapter l2: Abatement

4. Kitchen and Bathroom Cabinets

Old lead-based painted kitchen and bathroom
cabinets can be removed and replaced. Affected
cabinets should be removed as described above.
Lead-based paint on walls to which cabinets are

attached should not be disturbed during cabinet
removal. Applying masking tape around the
cabinet perimeter and HEPA vacuuming imme.
diately after removal will help to control leaded
dust.

5. Railings

Railings include the railing caps, banisters, posts

and spindles (balusters), and newel posts can be
removed and replaced. Railings may or may not
be part of a stair system. Affected components
should be removed as described in Section B.
New lead-free components should be installed
in a professional manner using standard carpen-
try practices.

Metal railings and other grillwork can be re.
moved and taken offsite for contained abrasive
blasting or other forms of paint removal, then
reinstalled after repainting.

6. Exterior Siding

Exterior siding includes any materials used on
a dwelling's exterior walls. Siding of concern
is generally painted wood or brick. Under
most conditions, siding will have to be abated
through enclosure. However, in restoration

.&

Figure 12.6 Exterior Siding Removal and Replacement.
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Figure 12.7 a Line Walking Surfaces \Vith Plastic.

Figure 12.7b Line Pathways With Plastic

or historically significant projects, it may be

replaced. In such situations, the affected siding
should be removed as described above. Care
must be taken to avoid contamination of soil,
walkways, window air conditioners, and the
building interior.

7. Interior Walls

If abatement is performed along with gut reha-
bilitation, old lead-based painted interior walls
and ceilings may be removed and replaced. This
activity, unlike those previously described, is

more like demolition work. In addition to the
layers of 6-mil plastic used to protect the floors
from contamination, sheets of plywood should

.&

be placed over the plastic to protect it from
damage during aggressive demolition, and to
make cleanup of debris easier. Prior to demoli-
tion, affected areas should be sprayed lightly
with water. \i7orkers should wear ribbed rubber
boots when walking on slippery, wet plastic.
If ladders must be used, the plastic should be
punctured to provide secure anchoring of the
footings to the surface underneath. Ladder foot-
ings should not be placed on top of the plastic,
since this will create a slip hazard. Excessive

water should not be applied, and the creation
of puddles and streams that may flow through
breaks or gaps in the containment should be
prevented.

Plaster walls coated with old lead-based paint
should generally not be removed, since a great

deal of dust will be generated. Enclosure is

usually a better option.

D. Tlansportation and Storage
of Waste
Building component replacement and demoli-
tion generate a considerable amount of waste

material. Lead-contaminated building compo-
nents and demolition debris should be handled
carefully, even ifthey are not regulated as haz-

ardous wastes (see Chapter 10). Bulk debris
such as doors, windows, and trim should be

wrapped in 6-mil plastic and sealed with tape.
Smaller debris should be swept into 6-mil
plastic bags after spraying.

All debris should be removed from the site as

soon as possible. In larger jobs where a dumpster
is being used, it may be possible to eliminate the
wrapping and bagging of bulk debris as long as

the dumpster has a lockable lid and is lined
with plastic and secured with a fence and signs.

Pathways to the dumpster should be lined with
plastic so as not to contaminate the area.

Contaminated building components and demo-
lition debris should be transported in covered
vehicles to an appropriate disposal facility. Old
building components coated with lead-based

paint must not be recycled. See Chapter 10 for
a full discussion ofhazardous and nonhazardous
waste disposal.

t2-20
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1. Stamp, label, or stencil all lead-based painted surfaces that will be enclosed with a warning approximately
every 2 feet both horizontally and vertically on all components. The waming should read: "Danger:
Lead-Based Paint." Deteriorated paint should not be removed from the surface to be enclosed.

2. Select a Worksite Preparation Level (see Chapter 8).

3. Attach a durable drawing to the utility room or closet showing where lead-based paint has been enclosed
in the dwelling.

4. Plan for annual monitoring of the enclosure by the owner. An independent inspector technician or
risk assessor should evaluate the integrity of the enclosure according to the reevaluation schedule in
Chapter 6 and aft.er any significant damage due to plumbing or roof leaks, tornadoes, hurricanes, floods,
earthquakes, etc.

5. Repair unsound substrates and structural members that will support the enclosure, if necessary.

6. Select appropriate enclosure material (drywall or fiberboard, wood paneling, laminated products, ridged
tile and brick veneers, vinyl, aluminum, or plywood).

7. Install extension rings for all elecrical switches and outlets that will penetrate the enclosure.

8. If enclosing floors, remove all dirt with a HEPA vacuum to avoid small lumps in the new flooring.

9. Seal and back-caulk all seams and joints. Back-caulk means applying caulk to the underside of the
enclosure.

10. When installing enclosures directly to a painted surface, use adhesive and then anchor with mechanical
fasteners (nails or screws).

11. Conduct cleanup.

12. Have a certified risk assessor or inspector technician conduct clearance testing and provide documentation
and a Statement of Lead-Based Paint Compliance.

.&
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Section lll
l. Enclosure Methods

A. Definition
"Enclosure" is the installation of a rigid, durable
barrier that is mechanically attached to building
components, with all edges and seams sealed

with caulk or other sealant. Surfaces with lead-

based paint are enclosed in order to prevent ac-

cess and exposure and to provide a "dust-tight"
system. Unlike encapsulation, the enclosure
system is not dependent on the painted surface

ofthe substrate for its durability. Enclosures

should have a design life of at least 20 years.

While adhesives are frequently used for initial
mounting purposes and for assistance in cover-
ing the lead-based painted surface with the
enclosure material, it is primarily mechanical
fasteners that give enclosures their longevity.

Standard construction materials are employed

to create a solid and relatively rigid end product
(see Appendix 7 .Z for a description of materials
commonly employed for lead-based paint enclo-
sure). The primary differences between enclo-
sure for lead-based paint and ordinary construc-
tion includes careful sealing ofall edges, joints,

and seams to create a dust-tight (not necessarily
airtight) enclosure; site containment; worker
safety (particularly during any needed surface or
substrate repairs); and special cleanup. There is

generally little or no hazardous waste disposal
and little degradation ofthe lead-based paint as

part of the enclosure process, unless substrate
repairs are necessary. The hazard and expense

of removing deteriorated paint can be avoided
when the enclosure material is mounted flush to
a structurally sound lead-based painted substrate
and all the seams are sealed. This method pro-
duces little leaded dust (HUD, 1991). These
advantages hold down labor costs compared to
paint removal and building component replace-
ment, although cleanup and clearance are still
required. A lower level of containment can of-
ten be used since less dust is generated.

For broad surfaces such as walls, ceilings, floors,
and siding, enclosure is often considerably
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cheaper and less hazardous than building com-
ponent replacement and paint removal. How-
ever, enclosure does not remove lead from
the property; instead, it makes the dwelling
lead-safe.

B. Longevity of Enclosures
There is little doubt that hurricanes, earth-
quakes, tornadoes, and flooding can substan-
tially compromise an enclosure's viability. Less

dramatic but more common events can also in-
crease the risk oflead exposure, such as damage

to the enclosure by the occupant or water dam-
age from a leaking roof, overflowing tubs, or
broken pipes. Any type of enclosure is poten-
tially vulnerable to water damage. Future occu-
pants can also be threatened by remodeling
endeavors that break through the enclosure.

1. Labeling of Enclosed Surfaces

To prevent the breach ofan enclosure, a few
simple safety rules are relevant. The surface to
be enclosed should be labeled (behind the en.
closure), horizontally and vertically, approxi-
mately every 2 feet with a warning, "Danger:
Lead-Based Paint." The stamp lettering should
be done in permanent ink.

A durable drawing of the property floor plan
should be mounted on a sturdy metal or wood
base and affixed with screws to a wall in the
utility room next to the electrical panel or at
any other closet location that can be easily seen

by maintenance personnel. The drawing should
be covered with plastic for protection. Enclo-
sures should be highlighted on the diagram and
identified as hazardous (see Figure 12.9 for an
example of such a diagram).

2. Monitoring Enclosure Integrity
A visual evaluation ofthe enclosed surfaces

should be conducted by owners or their repre-
sentative at least every year or whenever water
or other damage is reported. Residents should
also examine the enclosure periodically. Enclo-
sure integrity should be evaluated professionally

by a certified risk assessor according to the
schedule in Chapter 6. A signed and dated
report of the risk assessor's observations, which

"&
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Figure 12.8a Label Surfaces With a Stamp
Before Enclosure.

Figure 12.8b Caulk the Seams of a Window
Frame Enclosure System.

,&

also indicates the enclosed surface locations,
should be retained by the owner, with copies
available to the residents.

It is a simple matter to repair an enclosure
using conventional construction techniques.
The repair history of the enclosure should be

maintained in the owner's records.

Depending on the jurisdiction, the original
lead-based paint risk assessment or inspection
report, the clearance report, and a copy ofthe
enclosure drawing may be retained by the mu-
nicipality as part of its standard records for that
property. The reports also may be subject to
disclosure requirements during the sale of the
dwelling. If a permit is obtained to do renova-
tion work, if demolition of the dwelling is
undertaken, or if the title and deed are trans.
ferred, the history of the lead-contaminated
surfaces hidden behind enclosures will caution
future workers and property buyers. Leases

should also disclose the location of enclosed
lead-contaminated surflaces.

3. (Jnsound Substrates

Any substrate material can be enclosed, includ-
ing plaster, concrete block, brick, and concrete.
All soft, moveable, or otherwise structurally un-
sound structural members should be repaired
prior to enclosure if they are needed to support
the enclosure. If repair is not feasible, then the
defective area will need to be removed and en-
closure will not be possible. Hazards associated

with preparing the site for enclosure increase

as more remedial work is needed. Structural re-
pairs may require lead-based paint removal or
component replacement, with all the accompa-
nying safety protocols these practices entail. If
the substrate is sound but the paint deteriorat-
ing, stabilization or removal of deteriorated
paint before the enclosure is installed should nor

be done due to dust generation.
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Figure 12.9 Example of a Diagram Showing the Location of Lead-Based Paint Enclosures.

C = CLOSET =WINDOWS

Denotes Lead-Based Paint Enclosures In
the Bathroom and Baby's Nursery

Stairway

Baby's Room/Nursery

Hall

Bedroom
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C. lnterior Surface Enclosure
Materials

1. Wood Paneling

Wood paneling is an appropriate enclosure
material, except for ceilings. It is of limited
use, however, because it is difficult to seal

seams around electrical outlets; switch boxes;

and heating, ventilation, and air conditioning
(HVAC) registers. There should be no gaps in
the seams, outlets, boxes, and registers, which
should all be screwed directly to the paneling
and to any framing behind the panels. All
seams should be caulked. Paneling made of
composite board backing materials is vulnerable
to dampness, particularly in below-grade situa-
tions such as basements. In some instances, the
use of these materials may violate building and/
or fire codes. On the other hand, plywood pan-

eling may be stronger, more impact-resistant,
and more water-resistant than other enclosure
materials, such as drywall.

Paneling can be glued and mechanically fas-

tened directly to the substrate, but the appear-

ance is improved when the area to be covered
is first furred or framed out and the paneling is

anchored to these braces. The paneling should
not extend past the depth of door or window
frames or other trim pieces. Baseboards can be

removed and the new cove base then glued di-
rectly to the paneling. Even heavy grades of
paneling flex and vibrate when receiving mild
impact. Over time this could compromise the
seal of the seams that join the paneling with
other building components. Joints and edges

must be fully supported; furring strips should
be installed at the appropriate distance frt>m

each other, usually 12 inches apart. All seams

at these transition points should be caulked
before panel trim and corner moldings are

insralled as finish pieces.

2.Laminated Products

Laminated wall sheeting products, such as

MarliterM, are designed to withstand surface

moisture and are commonly used in bathrooms
and kitchens. Their surfaces have a high sheen

and clean easily. However, they may become

defective when moisture gets behir-rd the
board's placement. This can occur from a

leaking pipe or a seam opening in the bathtub/
shower area. When a significant leak is de-

tected, the enclosure must be reexamined.

3. Ridged Tile and Brick Veneers

Plastic and ceramic tile, synthetic brick and
stone veneers, and other similar products are

either glued or cemented directly to the painted
surface. These products qualify as rigid encap-
sulants rather than enclosures, since they are

not mechanically fastened to the substrate.
Regardless ofwhether they are enclosures or
encapsulants, they tend to be inappropriate
for broad application, since the cost associated

with labor and materials is often prohibitive
for anything more than incidental use.

4. Drywall and Fiberboard

The steps to install drywall and fiberboard are

shown in Table 12.3 and detailed specifications
are provided by the Gyps'rm Association
(202) 289-5440 on the two topics listed
below:

* Recommendations for covering existing
walls and ceilings with gypsum board
(GA-650-86).

* Using gypsum board for walls and ceilings
(cA-201-eo).

Gypsum drywall or fiberboard is a very colrrmon
and cost-effecrive inrerior finish. It is not diffi-
cult tt> locate skilled workers to install this
product. Tiaining materials are available from
trade groups (Gypsum Association, 1993a,
1993b). !7hen applied directly to a surface,

the drywall is generally glued in place with
construction adhesives and then mechanically
fastened to the studs or structure behind the
plaster. The screws must be long enough to go

through the drywall, the plaster, and the wire
mesh or lath and extend an inch into the stud
or structure. To avoid having dust escape from
the screwhole as the drilled screw displaces plas-

ter, a dab ofshaving cream can be applied to
the area to be drilled.

€.
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Moisture-resistant greenboard should be in-
stalled in damp areas. It is difficult to com-
pletely control the long-term damaging effects
of a severe moisture problem without invasive
waterproofing and/or water diversion from the
exterior of the property. Any type of enclosure
is potentially vulnerable to water damage.

Quarter-inch-thick drywall tends to conform to
the contours and imperfections of the original
substrate or wall, compromising rhe appearance

of the finished product. To avoid this, use of
3/8.inch-thick (minimum) drywall is recom.
mended. The enclosed wall may in fact look
much improved over the original wall. If the
original wall surface is highly irregular, it may
be necessary to install furring strips 12 inches

apart and use 1/2.inch.thick drywall to improve
the appearance.lf ll4-inch-thick drywall is

used, it must be applied in accordance with
the manufacturer's specifications (Gypsum

Association, 1993a and 1993b).

D. lnterior Building Compo-
nents Suitable for Enclosures
A11 ioints between drywall pieces should be

taped and spackled with joint compound.
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Wherever the drywall meets wood framing or
any other finish material (including electrical
devices and HVAC registers), the seams should
be sealed with a caulk or other sealant that has

at least a 10-year warranty. Similarly, where
sealed pipes penetrate an enclosure, the open-
ing around the pipe must be sealed. Drywall is
painted when installation is complete. Fasten-

ing schedules are available from industry trade
groups (Gypsum Association, 1993a, 1993b).

1. Wood Trim and Drywall
The profile of the wood trim on windows and
doors must be evaluated before overlaying an
adjacent wall with drywall; the wall finish
should protrude past the depth of the moldings.
In homes built before 1960, this problem is less

frequent because the trim tended to be more
ornate and generally of thicker wood. Regard-
less of age, the problem is more apt to occur in
multifamily public housing and institutional
settings where the construction is basic and
trim is thin.

If the drywall overlay is too thick, it may be
possible to remove the baseboard and run the
drywall to the floor. The baseboard can then

.&

Table 12.3 Steps To lnstall Drlrwall and Fiberboard on lnterior Walls

+ Check to make sure the depth of the trim will accommodate the thickness of the drywall (minimum of
3/B inch preferred). lf it does not, this method may not be suitable.

+ Set up the plastic containment of the work area (see Chapter 8).

+ Remove any trim being disposed of, and install the drywall over any cavity left by the removed moldings,
except large cavities over 16 inches in any direction. Repair any structural deficiencies.

+ Repair or remove any "soft" wall areas. Removal of painted plaster generates a great deal of leaded dust

+ Use construction adhesive to glue the drywall directly to the sudace being enclosed.

+ Screw the drywall to the studs behind the existing wall.

a. Caulk all seams that meet molding.

+ Use extension rings to bring out electrical devices flush with the new gypsum-based drywall and retrofit
any HVAC registers.

a. Caulk all seams.

+ Tape and finish the drywall.

+ Prime and paint the finished area, as well as the unenclosed surfaces in the same room so that all walls
match the new installation. (See specifications and recommendations from the Gypsum Association.)
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be reinstalled over the new drywall (unless the
baseboard itself presents a lead hazard, in which
case it should be replaced). Obviously, care

must be taken to avoid breaking the original
baseboard during its removal. The seam at the
bottom of the drywall should be sealed with
caulk prior to the installation of the baseboard

or cove base.

2. Electrical Outlets and Vents

Al1 electrical devices, including switches and
outlets, will need extension rings in order to
bring those fixtures out flush with the new dry-
wall overlay. A sealant or caulk should be usedFigure l2.lOa Use of Tyvek on Building

Exteriors Prior to Enclosure.

Figure l2.lOb lnstall Underlayment and New Tile as a Suitable Lead-Based Paint
Enclosure Method.
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at cutouts for electrical boxes. Similarly, all
grillwork at openings for heat vents and cold
air retums should be retrofitted. These are

minor but necessary operations in the drywall
enclosure process.

3. Ceilings

Ceilings are more difficult to enclose than walls.
Drywall applied directly to the ceiling will fre.
quently result in an uneven appearance because

there may not be a smooth transition from one
board edge to the next. The solution is to draw
a chalk line, usually every 16 inches on center,
so that metal hat channels (or metal furring
channels) or wood furring strips can be screwed

into each ceiling joist. Three- to four-inch
screws should be useci to ensure that the screw

penetrates the hat channel, plaster (or other
substrate), and the wire mesh holding the plas-

ter enough to bite firmly into the joist. The hat
channel may be shimmed to get a perfectly level
finished surface.

Next the drywall should be affixed to the hat
channel for an excellent finished product. An
extension ring will be needed for ceiling light
fixrures. Prior to lowering the ceiling slightly,
the contractor should be confident that there is

no interflerence with the top of omate, oversized

window frames, pipes, vent covers, or crown
moldings. The overall height of the lowered
ceiling should conform with building code
clearances.

A11 screws for furring channels or strips must
penetrate into the ceiling joists prior to installa-
tion of the drywall. On occasion, some multi-
family housing or commercial buildings con-
verted to residential use may have cast-in-place,
reinforced concrete ceilings. Anchoring sup-

ports for the new ceiling may not be practical
in these instances. Though this construction
is generally very strong, a structural engineer
should be consulted about attaching a drywall
system to the concrete. Onsite architectural
or engineering advice is needed on a case-by-

case basis to determine if this approach is

appropriate.

Acoustical lay-in panels (drop-in ceilings) do
not constitute lead-based paint enclosures, since

they will not adequately guard against the es.

cape of leaded dust into the living space and
cannot be sealed.

4. Floors

Lead-based painted floors should be enclosed
with U2-inch or thicker plywood or other
underlayment. The joints in underlayment
should be flash patched. Shoe molding running
along the baseboard should be removed before
plywood installation and reinstalled when the
finished floor is completely in place. If the shoe

molding contains lead-based paint, new shoe

molding should be installed, since new molding
is inexpensive and more cost-effective than re.
moving the paint from the old shoe molding.
This will ensure that all floor covering runs
tight to the baseboard and the joints at vertical
surfaces are covered by the quarter-round mold-
ing. The plywood should be covered with vinyl
tile or sheet goods to provide a cleanable sur.
face. Covering the plywood with wall.to.wall
carpeting is generally not recommended be-

cause the carpet does not provide a sealed

top cover and is harder to clean. Mnyl floor
coverings should be finished off with a meral
threshold at all doorways or at any access to an
uncovered open floor to protect the exposed

edge.

When placing tile over old flooring, a row of
nails (preferably screws) should be run a few
inches apart in a straight line over each joist
before putting down the plywood. Old floor
nails often lose much of their grip, which re-
sults in squeaky floor boards. This movement
can in tum cause the edges offloor tile to lift
in spite of the plywood underlayment that was

installed. It is most important to remember that
all the plywood sheets must be installed flush
with each other. Gaps must be filled with flash
patching cement. Also, a bead of caulk should
be run at the edge of every board before it is set

in place. A11 nails must be hammered flush and
all dirt HEPA vacuumed thoroughly; otherwise
small lumps will eventually appear in the soft
vinyl finish goods.

If the floor to be enclosed is poured slab or cast-

in-place concrete, the surface will have to be

predrilled to accept each screw that anchors the

.&
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plywood enclosure. A structural engineer should

be consulted for situations other than slab on
grade construction. Floor adhesive can offer an

added measure of reinforcement and sealant.

Each screwhead should be just below the level
of the underlayment top surface and, along with
the seams, should be covered with a smooth
coat of flash patching cement to prevent
dimples in the vinyl top cover.

5. Stairs

Dirt and loose paint should be removed prior
to enclosure. Defective paint should be wet
scraped and HEPA vacuumed, protective gear

should be wom by the workers, and the work
area should be contained with 6-mil plastic
(or equivalent). In multifamily housing, com-

mon stairways must be accessible to residents

and workers during the construction work to
avoid a fire code violation.

\Tooden steps with lead-based paint should

be completely covered with vinyl or rubber
treads and risers. These materials should have

a minimum specification that would qualify for
Federal Housing Administration (FHA) prod-
uct approval or should be commercial grade.

The vinyl should be stapled as well as glued

with floor adhesive in order to avoid sagging.

Long staples are preferred to reinforce the
tread cover at this critical point and prevent
the vinyl from being pulled up by the toe of a
shoe. Metal bull nosing can also be used at this
wear point.

In addition, long staples or metal bull nosing

should be used at the end of the vinyl that butts
up tight to the wood riser of the next step.

Plywood can be used to cover step risers and

squared-offtreads. Plywood is also useful as ad-

ditional protection, supplementing the vinyl
covers mentioned above. Precast concrete steps

will have to be drilled, screwed, and glued to
anchor the covers in place.

6. Pipes

Painted pipes can be enclosed with the same

tape used to make plaster casts, which provides

a hard-finished end product. Loose paint and

dirt should be safely removed first. The wrapped

r&

tape should overlap itself so thar it is not
dependent on adhering to the painted surface.

Pipes can also be enclosed with drywall.
However, this type of enclosure will insulate

and limit the ability of radiator pipes carrying
steam or hot water to contribute to household

heating.

7. Door Frames

Preformed metal door buck or frame covers

come in standard sizes to accommodate most

components, and as such they can be used

to enclose both wood and metal door frames,

either interior or exterior. A11 seams must be

caulked. Primers on such bucks should be lead

free.

8. Plywood Enclosures

Knee walls, painted structural supports, and

trim such as baseboards, skirt boards, and

stringers can be enclosed with plywood that
is cut to fit tightly. These items should be

sealed with adhesive and nailed. All loints
should be caulked.

E. Exterior Enclosure Systems

1. Siding

Vinyl or aluminum siding may be used to en-

close painted exterior surfaces. In addition,
porch columns (both square and round) and
porch ceilings can be enclosed with these mate-

rials. Aluminum coil stock can be used on sof-

fits, facia, barge board, decorative crown mold-
ings (though original detailing will be lost),
door and window frames, parapets, and other
moldings. A11 seams need to be caulked and

back-caulked. Soffit coverings under roof areas

often need to be vented to prevent dry rot.
However, as old paint degrades behind this
covering, a small amount may migrate through
the vents. Breathable cloth materials such as

Tyvek@ or an equivalent are available in rolls
for this purpose and can be installed prior to the
aluminum covering (see Figure 12.10a). Tyvek@

will help prevent leaded dust from escaping

through gaps in the new siding, although it will
be necessary to leave attic vents uncovered to
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Figure l2.l I Seal All Seams for Enclosure

Create a dust-tight seal
Paint deteriorates more quickly behind
an enclosure. All edges of an enclo-
sure-especially the bottom-must
be sealed well.

Sealthe bottom edge
* Caulk the enclosure material at the

bottom.

* Back-caulk and nailthe baseboard
in place.

* Back-caulk, bottom-caulk, and nail
the shoe molding in place.

Seal the seams and other edges
i Back-caulk allthe seams that aren't

taped and spackled. Use a high
quality adhesive caulk.

* Use a "J-channel" where drywall
meets a finished surface. A J-channel
is a final strip attached to the rough
edge of drywall to make a finished
edge. lt's called a "J-channel" because
of its shape. Caulk the outside edge
so it seals with the finished surface.
Screw the drywall in place.

Enclosure

Furring
Strip

Wall
Baseboard

Shoe
Furring
Strip

J-Channel

Caulk Screw
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permit adequate ventilation. Vent openings
should not be covered with Tyvek@ or other
similar covering.

Since siding may not provide an airtight enclo-
sure, rigid or flexible dust barriers like Tyvek@
should be installed before broad surface enclo-
sure. Perforated metal stock should not be

used to enclose soffits, fascia, or eaves, since
the enclosure is not dust tight.

Rotten or loose wood and any other defec-
tive substrate must be repaired or replaced

Chapter l2: Abatement

to provide a sturdy foundation for the siding
installation and edges.

2. Windows

For standard-sized windows, snap-in replaceable
aluminum and vinyl tracks are available. These
devices help eliminate the painted friction
point (and thus the generation ofleaded dust)
where the moving sash abrades the painted sur-

face. The track covers should be pressed into a

bead ofcaulk at each joint. Painted sashes

should be planed to remove lead-based paint

.&
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and then reinstalletl (see Chapter 11,

Section III). Friction surfaces on windows
should not be painted.

Window troughs should be covered with fitted
metal and screwed into place. Again, the metal
should be pressed into a bead ofcaulk at the
joints and edges.

3. Exterior Walls

Board products made of various materials
(e.g., synthetic fiberboard, wood byproduct
composites, and cementitious materials) are

commonly used in the construction industry
for exterior purposes. These heavy, sometimes
brittle coverings often have resins, fiberglass,

or other durable ingredients that make them
resistant to weathering and may require little
maintenance, including painting. An added

benefit of using these products is that they
may have thermal insulation value. The prod-
ucts are best installed over flat surfaces that
are not soft, crumbling, unstable, or otherwise
defective. A defective substrate must be re-
paired prior to enclosure. A11 joints need tcr

be sealed after installation.

Properly installed, natural or synthetic brick
and stone veneers cern be used to enclose exte-
rior walls. In addition, stucco can be used as a

covering material using wire mesh to physically
anchor the cement to solid building cc)mpo-

nents. A defective, weak surface needs to be

.&

stabilized before covering. Vinyl and aluminum
siding are usually the least expensive options.

F. Summary
Enclosures are solid materials that are physically
anchored to building components and that
cover lead-based paint. Enclosure usually in-
volves common construction techniques and
has a 2O-year design life. The enclosure abate-
ment option is an effective, stable remedy for
minimizing the danger of lead.based paint expo-
sure. Because any barrier can be breached, an-
nual monitoring by the owner and reevaluation
by a certified risk assessor or inspector techni-
cian, are necessary.

Enclosure may be less hazardous and cheaper
than paint and building component removal.
There is less dust generated and little hazardous

waste disposal. Unlike encapsulation, the enclo-
sure is not dependent on the adhesion of the
underlying coats ofpaint on the substrate sur-

face for its durability, nor does it require deterio.
rated paint removal or surface cleaning and
deglossing before installati,rn.

Drywall is often a cost-effective interior finish,
and aluminum or vinyl siding provides an ac-

ceptable exterior barrier. Aluminum coil stock
is effective for enclosing outside trim. Floors
reqr,rire underlayment and vinyl or other sheet

finish goods. Vinyl or rubber tread and riser
coverings are recommended for steps.
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1. Do not use prohibited paint removal methods:

* Open flame burning or torching.

* Heat guns operating above 1,100 oF.

* Machine sanding or grinding without a HEPA vacuum exhaust tool.

i Uncontained hydroblasting or high-pressure wash.

* Abrasive blasting or sandblasting without a HEPA vacuum exhaust tool.

7. Avoid using the following methods:

i Methylene chloride chemical paint removers.

* D.y scraping (except for hmited areas).

3. Select the appropriate Worksite Preparation Level (see Chapter 8).

4. For heat gun work, provide fire extinguishers in the work area and ensure that adequate electrical power
is available. Use for limited areas only. Train workers to avoid gouging or abrading the substrate.

5. For mechanical removal methods, use tools equipped with HEPA exhaust capability. Be sure workers keep

the shroud against the surface being treated. Vacuum blasting and needle guns should not be used on wood,
plaster, drywall, or other soft substrates. Observe the manufacturer's directions for the amount of vacuum
airflow required.

6. For wet scraping, use a spray bottle or wet sponge attached to the scraper to keep the surface wet while
scraping. Apply enough water to moisten the surface completely, but not so much that large amounts run
onto the floor or ground. Do not moisten areas near electrical circuits.

7 . For chemical paint removers, determine if the building component can be removed and stripped offsite.
Offsite stripping is generally preferred to onsite paint removal. Observe all manufacturer's directions for
use of paint removers.

8. For offsite stripping, determine how to remove the component. Score the edges with a knife or razor blade to
minimize damage to adjacent surfaces. Punch or tag the building component if similar building components
are also being stripped offsite (e.g., doors). This will ensure that the individual component is reinstalled in
the same location. Inform the offsite paint remover that lead-based paint is present before shipping. Wrap
the component in plastic and send to the offsite stripping location. Clean all surfaces before reinstatlation
to remove any lead residues by HEPA vacuuming all surfaces, cleaning with other lead-specific cleaners, or
phosphate detergents, and HEPA vacuuming again. Conduct cleanup and clearance.
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6& Step-by-Step Summary [continuedf

9. For onsite paint removal, first test the product on a small area to determine its effectiveness. Chemical paint
removers may not be effective or desirable on exterior, deteriorated wood surfaces, aluminum, and glass. Pro-
vide neoprene, nitrile, rubber, or polyvinyl chloride (PVC) gloves (or other type of glove recommended by
the manufacturer); face shields; respirators with combination filter cartridges for leaded dust and organic va-
pors (if appropriate); and chemically resistant clothing. Be sure to select the right type of organic vapor filter
cartridge, gloves, and clothing for the specific chemical being used. Portable eyewash stations capable of pro-
viding a 15-minute flow must be onsite. Apply the chemical and wait the required period of time. Maintain
security ovemight to prevent passersby from coming into contact with the chemical. For caustic chemical
paint removers, neutralize the surface before repainting using glacial acetic acid (not vinegar). Repaint and
conduct cleanup and clearance.

10. Dispose of waste properly; most wastes from paint removal projects, such as paint chips and paint remover
sludges, will need to be managed as hazardous waste.

11. Conduct cleanup.

12. Have a certified risk assessor or inspector technician conduct a clearance examination and provide
documentation and a Statement of Lead-Based Paint Compliance.

.&
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Section lV
l. Paint Removal Methods

A. lntroduction
"Paint removal" means the separation of the
paint from the substrate using heat guns, chemi-
cals, or certain contained abrasive measures,

either onsite or offsite. As an abatement tech-
nique, paint removal is usually reserved for lim-
ited areas and for those surfaces where historic
preservation requirements may apply.

While paint removal can be performed safely

and effectively, it also demands the highest
level of control and worker protection for sev-

eral reasons. Paint removal usually creates the
greatest hazard for the worker, either from the
hazards associated with the removal process
(e.g., heat, chemicals, and sharp tools) or,from
the lead that becomes airborne or is left as a

residue on the surface after removal. Extensive

onsite paint removal should usually have an
Interior \Torksite Preparation Level 4 and an
Exterior Worksite Preparation Level 3. Lower
levels are possible if the size of the area to be

treated is small (see Chapter 8). Because of the
lead residues left behind by all paint removal
methods, particularly on porous surfaces such
as wood or masonry, more extensive cleaning
is usually required to meet clearance criteria.
Paint removal methods also generate a signifi-
cant amount of hazardous waste and may be

the most costly of all lead abatement methods
(HUD, 1991).

In spite of these limitations, paint removal has

the benefit of a low reevaluation failure rate.
If some lead-based paint is left in the dwelling,
its condition will need to be monitored by the
owner and by a certified risk assessor based on
the Reevaluation Schedule for the specific
property (see Chapter 6).

B. Prohibited Methods
Certain methods of lead-based paint removal
are absolutely prohibited, either because of
unacceptably high worker exposures to lead

Chapter l2: Abatement

or release of lead into the environment through
production of dust or fumes or both.

1. Open Flame Burning or Torching
Burning, torching, fossil fuel-powered heat
plates, welding, cutting torches, and heat guns

operating at temperatures greater than 1,100 oF

are prohibited as a means of paint removal be-

cause of the high temperatures generated in the
process. So-called heat plates (those using pro-
pane to heat a grid, which in turn heats the
paint) are also prohibited because of the high
temperatures generated. At these temperatures,
lead fumes may be produced.

Lead fumes are formed when lead is heated inro
a gas. The gas cools when it comes into c()ntact
with the cooler surrounding air and condenses

into very small particles. These particles travel
easily, are readily inhaled and absorbed into the
body, and are difficult to clean up. Several re-

searchers have found that worker exposures are

extraordinarily high when doing this kind of
work (NIOSH,l99Za; Jacobs, 199lb; Rekus,

1988). The fumes may also travel throughout
the dwelling, contaminating all surfaces with
which they come into contact. Other hazardous

substances may be released from the paint film
using heat.

Using cutting torches to remove fire escapes,

railings, or other metal components coated with
Iead-based paint is also prohibited unless the
paint is removed first. Similarly, welding of
painted metal components (such as preprimed
structural steel) is prohibited by Occupational
Safety and Health Administration (OSHA)
regulations (29 CFR 1926.354G)).

2. Machine Sanding or Grinding
Without a HEPA Exhaust Tool

Machine sanding or grinding is prohibited (re-

gardless of the grit used) because of the large

volume of leaded dust generated. As a result of
these methods, workers have been exposed to
extremely hlgh leaded dust levels, and blood
lead levels in resident children have increased
(Amitai, 1991; Farfel, 1990; Jacobs, 1991b).
However, machine sanding with a HEPA

.&
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Figure l2.l2a Open Flame Burning ls
Prohibited.

Figure l2.l2b Open-Faced Power Sanding or
Grinding ls Prohibited.

.&

exhaust tool is permitted and is discussed fur-
ther below. Extensive dry hand sanding is not
recommended, but wet sanding can be done
if no electrical outlets are nearby. Limited dry
sanding or scraping near electrical circuits
is permitted.

3. t)ncontained Hydroblasting or
High-Pressure Water Wash

Uncontained hydroblasting and high-pressure
water washing are prohibited. Because of the
potential for widespread environmental con-
tamination, such activities should be under.
taken with full containment. Al1 water should
be captured, contained, and treated as poten-
tially hazardous waste (contact the local water
and sewage agency for guidance on local re-
quirements). Since capturing and containing
all water is not feasible, this method of paint
removal is not permitted for lead-based paint
abatement work in housing.

4. Abrasive Blasting or Sandblasting

taditional abrasive blasting or sandblasting is

prohibited in residential structures, regardless of
whether the abrasive material is recycled or if
the area is fully contained. These methods pro-
duce widespread dust contamination; full con.
tainment is nearly impossible to maintain and
guarantee in a residential environment. Abra-
sive blasting should only be carried out using
HEPA vacuum local exhaust equipment, which
is discussed below.

If for some reason abrasive blasting must be

done in a residential structure, the area must be

sealed and placed under negative pressure with
at least 10 air changes per hour. If the exterior
must be blasted, the entire building must be

covered with a tent and placed under negative
pressure with at least 10 air changes per hour.
In both cases, all exhaust air must be passed

through a HEPA filter. Fresh air should be
provided to the containment zone at a lower
rate than the exhaust airflow to maintain the
negative pressure zone.
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C. Methods Not Recommended

1. Dry Scraping

Dry scraping is not recommended because of
the large volume of particulate matter that is

generated (including high levels of leaded dust).

The two situations where dry scraping is appro-
priate include scraping surfaces near electrical
outlets, which cannot be wet scraped because of
the obvious electrocution hazard, and scraping
when using a heat gun since this cannot be per-

formed wet. For both of these cases, dry scraping
is only appropriate for limited surface areas.

2. Chemical Paint Removers
Containing Methylene Chloride
Chemical paint removers containing methylene
chloride are not recommended, although they
are still widely sold in paint stores. This also

applies to methylene chloride paint removers
that have waxes or other coatings to retard
evaporation. Some local regulations may pro-
hibit the use of methylene chloride. Since me-

thylene chloride evaporates readily and is color-
less and odorless at the permissible exposure
limit, workers may be unaware of their expo-
sure. Methylene chloride can cause liver and
kidney damage and carbon monoxide poisoning
(as a metabolite) and is suspected to cause can-
cer (ACGIH,l99Z; IARC, 1990). Air-purifying
respirators with clrganic vapor cartridges do not
provide adeEtate protecuon against methylene
chloride. In those projects where methylene
chloride must be used, air-supplied respirators
(or self-contained breathing apparatuses) are

required under OSHA regulations (29 CFR
1 9 10.134).

D. Recommended Methods

1. Heat Guns

Since open flame burning is prohibited, heat
removal methods are limited to electric-
powered flameless heat guns.

Before beginning work, fuses and an adequate
electrical supply should be verified. Larger fuses

should not be installed because of the possibility

Chapter l2: Abatement

Figure 12.13 TraditionalAbrasive Blasting ls Prohibited
(note the visible dust surrounding the workerl.

Figure 12.14 Do Not \Vet Painted Surfaces
Near Electrical Circuits.
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Figure 12.15 Heat Guns Operating Below
l,l OO "F Are Useful for Limited Areas.

of creating a fire hazard. A portable electric
generator may be needed, especially if several

heat guns will be required. Care should be

exercised around wallpaper, insulation, and
other flammable materials. An accessible gar-

den hose with a pressure-release spray nozzle,

a crowbar to remove smoldering wood, and a

long-handled sledgehammer to open up walls
exposed to smoldering insulation should be

readily available. Under OSHA regulations
(29 CFR 1926.150), a fully charged ABC-
type 2O-pound (minimum) fire extinguisher
musr be available within 100 feet of the work
area. lUork should be conducted only in well-
ventilated spaces, since other hazardous materi-
als may be released when heating old painted
surfaces (NIOSH, 1990).

.&

While there is little danger of producing dan-
gerous levels of lead fumes at temperatures
below 1,100 oF, significant airborne particulate
lead is generated by the accompanying scraping

of the paint. Also, significant amounts of poten-
tially harmful organic vapors can be released

from the action ofthe heat upon the paint,
even at temperatures below 1,100 oF. For this
reason, air-purifying respirators should be outfit-
ted with both a HEPA-filtered cartridge and
an organic vapor cartridge. Organic vapor car-

tridges may not be available for some powered

air-purifying respirators.

Depending on the size of the area and the sub-

strate, paint removal by heat gun can be a slow,

labor-intensive process and may result in a high
final clearance failure rate ifused extensively
and without proper cleanup. Removing paint
completely, particularly from crevices, requires
attention to detail. Significant leaded residue

may remain on surfaces unless cleanup is thor-
ough. Heat guns do not appear to be particu-
Iarly effective on metal or masonry substrates,

which are too porous to be scraped effectively;
the heat may cause small particles to fly up and
hit the worker, causing burns or eye damage.

Although heat guns work well on wood, they
will usually damage drywall and plaster.

Workers may tend to place the nozzle of the
heat gun too close to the surface, buming out
the heating elements prematurely. One way to
prevent this is to attach a small metal wire cage

or extension tube to the end ofthe heat gun to
prevent it from being placed too close. For most
heat guns, the optimal distance from the surface

is 3 to 6 inches. The heat gun is recommended
only for limited surface areas in well-ventilated
spaces. Other problems with heat guns include
additional fire hazards from dry rot, insulation,
and dust, especially in window troughs, roof ar-

eas, and hollow porch columns. Scraping often
leaves the substrate very rough and may singe

adjacent wallpaper. Telephone wires mounted
on baseboards can melt, and heat can crack
glass with a cold exterior or dry glazing.

To use heat guns properly, allow the heat stream

leaving the gun to merely soften the paint. Do
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not allow the paint film to scorch or smoke.

At the very first sign of paint softening, blister-
ing, or bubbling, discontinue the use of heat
and immediately scrape the loose paint off the
surface.

2. Mechanical Removal Methods

HEPA Sanding

HEPA sanders are valuable fclr surface prepara-

tion prior to repainting. Since chemical strip-
ping sometimes raises the grain of the wood and
some removal methods are not effective at re-
moving all visible traces of paint, some sanding
prior to repainting may be needed. Sanding can
cause generation of significant levels of airborne
and settled lead dust; therefore, HEPA-assisted
sanders are recommended whenever sanding
must be done. HEPA sanders do not work well
on detailed moldings.

HEPA sanding uses traditional electric sanders,

such as disc sanders or orbital or vibrating sand-

ers, equipped with specially designed shrouds
or containment systems that are placed under
a partial vacuum (also known as local exhaust
ventilation). All exhaust air is passed through
a HEPA filter (often using an ordinary HEPA
vacuum) to reduce the amount of airbome
particulate lead. The HEPA vacuum must
be correctly sized tc'r provide adequate airflow
tcl permit the system to operate properly. If
hoses are longer than normal, a larger HEPA
vacuum may be needed to handle the increased
pressure drop.

There are two main types of HEPA sanders.

The first uses a flexible shroud to surround the
sanding head, with the HEPA vacuum hose

attached to the shroud. The shroud must be in
constant contact with the surface to be effec-
tive. If the shroud extends beyond the surface

being sanded, large amounts of particulate lead
will be released into the air. In addition, this
configuration makes it impossible to sand to the
edge ofprotruding surfaces, such as baseboards

or window ancl .loor casings.

The second rype of HEPA sander pierces

the sandpaper with holes through which
the vacuum draws the dust. This allows the

Chapter I2: Abatement .&

Figure 12.16 HEPA Vacuum Power Tools.

HEPA Sander

HEPA Saw HEPA Drill

instrument to be used to the edge of protruding
surfaces. However, care must be exercised to
keep the sandpaper flat on the surface. Neither
one of these methods is completely effective;
respirators are always recommended. lTorker
fatigue can also prevent the worker from hold-
ing the tool flush with the surface, making it
necessary to provide frequent breaks or rotate
workers.

Wet Scraping

Wet scraping is feasible on most surfaces

and results in lower lead exposures than dry
scraping. Since surfaces near electrical outlets
should never be moistened (due to the electro-
cution hazard), these areas should be dry
scraped.

Wet scraping can be performed by using a spray

bottle or sponge attached to a paint scraper.

Wet scraping is often used to remove loose and
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Figure 12.17 Scraping Tools.

flaking paint prior to paint film stabilization
or encapsulation. If wet scraping is employed
as an abatement technique, a more durable
covering than new paint is needed.

Working a few square feet at a time, the sur-

face should be lightly misted with water from
a garden sprayer or plant mister. Using a paint
scraper, loose material should be scraped from
the surface and deposited on the containment
plastic. Damp paint chips should be cleaned up
as soon as possible so that they are not tracked
throughout the work area or crushed beneath
the feet of workers.

Scraper blades should be kept sharp to mini-
mize abrasion and gouging. Additional scraper

blades should be on hand and should be se-

lected for the type ofsurface being scraped.

To obtain a smooth finish, it may be necessary

to follow wet scraping with wet sanding. A
variety of scraping tools are available from
hardware and paint supply stores.

HEPA VacuumBlasting

HEPA vacuum blasting is simply abrasive
blasting with a shroud under a vacuum that is

attached to the blast head. All exhaust air is
passed through a HEPA filter, using a properly
sized HEPA vacuum system. Vacuum blasting
is appropriate for metal, brick, concrete, and
other masonry surfaces. To date, attempts to
use the process on wood, plaster, and other soft
materials have not been successful, as they usu-

ally cause severe substrate damage.

Various blasting media can be used (e.g., alumi-
num oxide, metal shot, walnut shells) depend-
ing on the type ofsubstrate. Blast heads, usually

a brush-type arrangement, come in various sizes

and shapes. The blast head must remain in con-
tinuous contact with the surface to avoid dis-
persal of both the blast medium and particulate
lead. The equipment can be ouditted with a

device that separates the blast media from the
paint, effectively recycling the blast material,
and dramatically reducing the volume of waste.
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This is particularly important, since the blast
material will probably be treated as hazardous

waste.

Use of the equipment for long periods of time
can result in worker fatigue, particularly if work-
ing with the arms above the head. Since fatigue
can cause a worker to momentarily lose contact
with the surface, resulting in the release of
leaded dust, the goal is to minimize the degree

to which workers must reach above their shoul-
ders. Scaffolding and platforms should be con-
structed to minimize such stress and frequent
work breaks should be taken. Vacuum blasting
is not typically used in interior residential work.

HEPA VacuumNeedle Qun

The HEPA vacuum needle gun is similar to
vacuum blasting in concept but avoids the use

of a blast medium. In the vacuum needle gun,

metal needles rapidly pound against the painted
surface, dislodging the paint. The HEPA vac-

uum, which is connected to the gun head,
draws paint chips and dust into the vacuum,
minirnizing the dispersion of the particulate.

The needle gun is appropriate for metal surfaces

but may cause significant damage to masonry.

Problems of worker fatigue are similar to those
encountered in vacuum blasting. Losing shroud
contact with the surface can cause the deposi-
tion of significant amounts of chips onto the
containment surface. Chips should be cleaned
up as soon as possible following the work to
avoid tracking.

One way of maintaining the seal with the sur-

face is to select the proper shroud for the shape

of the surface treated. At least one manufac-
turer (Penntek) has developed different shrouds

for corners, edges, and flat surfaces. Needle guns

are not effective in capturing large paint chips,
so use ofplastic sheeting underneath is required.

3. Chemical Removal Methods

Chemical removal may result in less leaded dust
generation than other removal methods. It is

often used in situations where historic preserva-

tion requirements apply. However, it may leave
leaded residues on porous surfaces, which may
pose a hazard to resident children in the future.

Chapter l2: Abatement

One study has demonstrated that windows
treated with chemical paint removers had high
leaded dust levels a few months after treatment,
even though cleanup and clearance had been
conducted properly (Farfel, 1992).

Other drawbacks to chemical removal include
high cost and potential harm to workers from
splashes and chemical burns if proper gloves,

face shields, and clothing are not provided.
Proper ventilation is necessary when using
chemical paint removal. Plastic may not be

effective in protecting floors and may have to
be augmented by paper or cardboard. Chemical
residues can be tracked into other areas on
workers' shoes if proper decontamination is

not conducted. Adjacent surfaces, especially
plaster, can also be damaged. High humidity
may retard the chemical remover's effective-
ness. If protective clothing is penetrated and
becomes matted against the skin, it must be

removed immediately. A full shower is strongly

.&

Figure l2.l9a. Needle Gun With HEPA Exhaust
Ventilation (without shroud).

Shroud

To HEPA
Vacuum

Figure l2.l9b. Needle Gun With HEPA Exhaust
Ventilation (with shroudf .
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Figure 12.2O Proper Protective Gear, lncluding
Gloves, Faceshield, Goggles, and Eyewash is
Required When Working With Chemical Paint
Removers.

Figure 12.21 Use Punches To ldentify the
Location of Components Before Sending
Them Offsite for Paint Removal.

recommended; the skin must be washed and
thoroughly rinsed.

Chemical paint removal can be broken into
two broad categories: offsite paint removal
and onsite paint removal.

.&

Offsite Paint Remwal

Offsite paint removal is preferred, since most of
the contamination and residues are generated

away from the dwelling. The general approach
is as follows.

Building components to be stripped must first
be removed from the building. Misting with
water prior to removal will help minimize the
amount of airborne lead. The painted seam

between the component and the wall should
first be cut with a utility razor knife to rnini-
mize damage to the adjacent plaster. If there is

more than one similar component, they should
be labeled using a punch system in an obscure

location (e.g., the bottom or side r>f a door),
then wrapped in plastic and sealed with tape
to avoid the spread of contamination during
transport. Thg systems are not recommended
since they must be removed when the com-
ponent is dipped. Markers should not be used

since they will dissolve during stripping. The
punch will identify exactly where the com.
ponent came from, eliminating the need for
changing doors or other retrofitting problems.

Potential damage to components during
stripping includes damage to hardware (this
should be removed before stripping), broken
glass, loss of glue joints and fillers, damage tc'r

wood fibers (wood swelling), and raising of
the wood grain. The component may even
fall apart and have to be blocked and reglued.
Old glazing compounds on windows may also

be weakened. The stripping firm should be in-
structed to thoroughly wash and neutralize the
components after stripping.

Before materials are returned from the paint
stripper, they should be wrapped in 6-mil
plastic and sealed with tape. This will minimize
contamination of those handling the materials
since leaded residue may remain on the surface.

Materials should remain sealed in plastic until
other onsire dust-generating activities are

concluded and the dust cleaned up.

Before reinstallation, the treated components
should be cleaned using the standard HEPA/wet
wash/HEPA cycle to remove any residues left
by the paint stripper. Components must he
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completely dry before repainting. Always check
the pH after cleaning andbefore repainting.

Onsite Paint Remoual

Many paint removers must be allowed to re-
main on the surface anywhere from t hour to
a day or more to accomplish effective stripping.
Most paint removers are efficient within a lim-
ited temperature range and may be completely
ineffective in cold weather. The contractor
must therefore be certain of weather conditions
prior to outdoor application. Also, rain can

cause environmental contamination from the
lead and the chemical remover.

Paint removers are either caustic or noncaustic.
The noncaustic chemical removers are gener-

ally safer to use than the caustic ones (assuming

the former do not contain methylene chloride).
Material Safety Data Sheets should always be

consulted to determine potential chemical
hazards.

\Uhen using chemical strippers, security is im-
portant, particularly with the caustics. Causric
paint removers can cause severe skin burn and

eye damage to workers and children who may
gain access to the work area. Pain receptors
in the eyes are not as sensitive to caustic sub-

stances as they are to acids, so workers may

suffer damage without immediately realizing it.

The use of chemically resistant clothing; long
neoprene, nitrile, rubber, or PVC gloves; and
face shields is mandatory under OSHA regula-

tions. OSHA also requires a portable eyewash

station whenever eye-irritating paint removers

are used in housing.

An abundant source of running water in the
abatement area for flushing chemicals from skin
or eyes is required by OSHA regulations. The
water should come from a nearby tap or por-

table eyewash stations. lf contact with the eyes

occurs, a full l5-minute rinse of the eyes is nec-
essary onsite, before the inlittidualleaues to seek

medical afiention, since permanent damage to
the eyes occurs quickly. While 15 minutes may

seem excessive, a quick rinse is ineffective, and
permanent damage usually occurs on the way to
seek medical attention.

Chapter l2: Abatement

Usually, noncaustic strippers are not as effec-
tive at removing multiple layers of paint in a

single application, compared to the caustic
products. When using noncaustic rem()vers,

small areas should be tested before full-scale
treatment to determine their efficacy. For verti-
cal surfaces, adhesion of the liquid or gel-type
paint removers should also be tested to deter-
mine runoff potential (particularly a problem
in warm weather). Most caustic paint removers

work best on nonporous surfaces such as steel.

They generally should not be used on alumi-
num or glass surfaces.

Paint removers that conrain volatile substances

should be used only in areas equipped with me-

chanical ventilation and only when workers
are properly equipped with gloves, face shields,
protective clothing, and respirators, as needed.

Figure 12.22 Eye Wash Stations Are Required
When Caustic or Chemical Paint Removers Are
Used.

.&
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Figure 12.23a Neutralize Surfaces When Using
Caustic Paint Removers.

Figure 12.23b Neutralize Surfaces With a
Glacial Acetic Acid Wash When Using Caustic
Paint Removers.

The paint remover should be applied with a
spatula, trowel, brush, or spray gun. Spray gun
use should be minimized since worker expo-
sures are greater. The time the remover must
stay on the surface will depend upon the num.
ber oflayers ofpaint, the type ofpaint, the
temperature, and the humidity, and can range

from a few hours to a day or rnore. The paint
remover should not be allowed to dry out.
Some manufacturers provide a polyethylene
or paper blanket that is pressed into the surface

to retard drying; others contain a film that is

formed on the surface of the paint remover as

it sits to prevent drying. Caution must be used

when applying the paint remover overhead in
order to avoid dripping onto workers below.

"b

After the appropriate period of time, the soft.
ened paint should be removed using a scraper
or putty knife and the material deposited in
a watertight and corrosion-proof container
(usually supplied by the manufacturer). The
waste should be submimed for "Toxicity Char-
acteristic Leading Procedure" (TCLP) tests to
determine if it qualifies as hazardous waste.

Alternatively, the owner can assume that it
is hazardous waste and manage it accordingly
(see Chapter 10). Chemical stripper waste is
almost always hazardous waste. The stripped
surface must be thoroughly cleaned to remove
lead and paint remover residues.

\7ith wood surfaces, it is important to complete
the entire neutralization and cleaning process

without letting the surface dry. If the wood dries
before cleanup is complete, the pores in the
wood may close, locking potentially significant
leaded residues inside. \fhen repainting, some

of the leaded residue may leach into the new
paint.

Alkali neutralization and residue removal are
accomplished as follows. Immediately after
paint removal (while wood surfaces are stifl
damp), the surface should be thoroughly
scrubbed with a solution of glacial acetic acid.
Use of vinegar to neutralize the alkali should
be avoided since vinegar may be inadequate
as a neutralizing agent and will also result in
a significantly larger volume of liquid (and

potentially hazardous) waste.

Glacial acetic acid is hazardous and can cause

skin burns and eye damage. It should be used

carefully and only with neoprene, nitrile, rub-
ber, or PVC gloves; chemically resistant cloth.
ing; eye shields; a NlOSH-approved acid gas

cartridge; and a HEPA filter on air-purifying
respirators.

The damp, stripped surface should be thor-
oughly scrubbed with the acetic acid solution.
The solution should be monitored with pH lit-
mus paper and discarded if the pH exceeds 6.

After use, the solution should be placed in
corrosion-proof containers and treated as poten-
tially hazardous waste. Sponges and other clean-
ing materials should not be reused but deposited

t2-44



"s

in double 4-mil or single 6-mil rash bags that
are sealed, labeled, and put in a secure waste

storage area.

Following neutralization, the damp surface

should be thoroughly scrubbed with a high-
phosphate detergent or other cleaner. Scrubbing
should continue until no residues are visible.
The cleaning solution should be changed when
it becomes dirty. Following the detergent scrub,

a clean water wash should be performed to
remove residue. The pH of the water wash

should be checked after use. Ifthe pH exceeds

8, further neutralization of the surface with the
acetic acid solution is necessary prior to repainr-
ing since an alkaline surface will cause the new
paint to fail in a matter of days or weeks.

Surfaces should be completely dry before re-
painting. For wood surfaces, this may take sev-

eral days to a week. lf the moisture has raised

the grain and sanding of wood surfaces is re-
quired before repainting, a HEPA sander

should be used.

Since porous surfaces such as wood or masonry

may still have slight alkali residues, some types

of oil paints should not be used after caustic
paint remover application. To do so may result

in saponification (a "soap-making" reaction be-

tween the paint and the substrate, leading to
rapid paint failure). Therefore, latex paints are

probably most appropriate. !7ood surfaces (es-

pecially exterior ones) can deteriorate after
paint removers have been applied, making new
paint difficult to apply. Also, the new paint may

not last long on deteriorated substrates. Some

old plasters with a high pH may require special
primers, which are no longer manufactured. A
special sealant may be needed on such surfaces.

The specific paint remover manufacturer should
be contacted for further guidance on appropri-
ate paints to use.

Chapter l2: Abatement

High-pressure water removal of caustic paint
removers should be avoided since control of
solid and liquid contamination is difficult.
Release of solids or liquids into the soil is

hkely to result in costly cleanup. Care must
be used when applying caustic paint removers

to friction surfaces, such as window jambs.

Such surfaces are often weathered, making
residue removal even more difficult. If these

residues are embedded in a coat of new paint,
the friction caused by opening and closing the
windows can lead to the release of leaded dust.

E. Waste Disposal
Wastes produced during paint removal are

highly concentrated, but low in volume. The
waste may be exempt from some hazardous

waste regulations if less than 220 pounds is gen-

erated per month (see Chapter 10). Many bcal
jurisdictions pick up small amounts of hazardous

waste on certain days. If offsite paint removal is

performed, the waste is the responsibility of the
facility performing the removal.

Figure 12.24 Use Litmus Paper on a Bare
Stripped Surface Before Repainting.

.E*
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1. Determine if a soil lead hazard exists. For a hazard to exist, a total of at least 9 square feet of soil in a single
yard or area must be bare and soil concentrations must exceed either 2,000 gg/g of lead for the yard or build-
ing perimeter or 400 pelgof lead for small, high-contact play areas (pending the development of an EPA soil
standard). Bare soil above these levels should be treated by either interim controls or abatement. Soil abate-

ment is most appropriate when levels of lead are extraordinarily hlgh (greater than 5,000 rrg/g) and when use

patterns indicate contact frequency and exposure will be high.

Z. Collect preabatement soil samples to determine baseline levels. These samples need not be analyzed if
postabatement soil samples are below applicable clearance levels.

3. Determine the method of soil abatement (soil removal and replacement, soil cleaning, or paving). Soil
cultivation (rototilling or turning over the soil) is not recommended.

4. If paving, use a high-quality concrete or asphalt. Observe normal precautions associated with traffic load
weight and thermal expansion and contraction. Obtain any necessary permits. Keep soil cultivation to a
minimum.

5. If removing and replacing soil:

a. Determine if waste soil will be placed in an onsite or offsite burial pit. Prepare vehicle operation and soil
movement plan. Test new replacement soil (should not contain more than 200 ug/g lead).

b. Contact the local United Utilities Protection Service (UUPS), Miss Dig, Miss Utility, or the American
Public Works Association at (816) 472-6100, ext. 584, to determine location of underground utilities,
including water, gas, electric, cable TV and sewer, or contact each utility individually. Mark all locations
to be avoided.

c. Remove fencing if necessary to allow equipment access and define site limits with temporary fencing,
signs, or yellow caution tape.

d. Tie and protect existing trees, shrubs, and bushes.

e. Have enough tools to avoid handling clean soil with contaminated tools.

f. Remove soil.

g. Clean all walkways, driveways, and street areas near abatement area.

h. Replace soil at proper grade to allow drainage. Replacement soil should be at least 2 inches above

existing grade to allow for settling.

i. Install new soil covering (grass or sod) and maintain it through the growing season.

j. Have enough workers and equipment available to complete the job in 1 day.

*
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.& Step-by-Step Summary (continuedf

6. Determine if soil waste is hazardous and manage it accordingly (see Chapter 10).

7. Conduct final cleanup and clearance.

8. Provide walk-off doormats to residents and educate them on the benefits of removing shoes at the dwelling
entryway.

*
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Section V
L Soil and Exterior Dust
Abatement

A. lntroduction
Lead-contaminated soil and exterior dust have
been shown to cause elevations in blood lead
levels of children in a number of studies (EPA,

1993c). Exposure to lead in soil and exterior
dust can occur both outside during play and
inside from soil and dust carried into houses

on shoes, clothing, pets, or other means.

Soil can become contaminated over a period
of years from the shedding of lead-based paint
on nearby buildings, windblown leaded dust
from adjacent areas, and fallout of leaded dust
from the atmosphere (either from a local point
source or from leaded gasoline emissions in the
past). Uncontrolled paint removal from nearby
houses or painted steel structures can also result
in contaminated soil (controlling soil lead lev-
els should be a consideration in every exterior
lead-based paint abatement project).

Soil lead hazards are determined by measuring
the concentration of lead in the soil, examining
the location and use of the soil, and determin-
ing the degree to which the soil is "bare" (see

Chapter 5). For a yard or area to require hazard

control, a total of at least 9 square feet of bare

soil must be present. Any size bare area in a play
area containing more than 400 pg/g of lead is a

hazard. Appendix 13.3 contains details on a

sampling method to measure lead in soil. !7hen
assessing the condition of the surface cover, it
is important to determine why the soil is bare.

Bare soil is common in the following areas and
circumstances;

* Heavily used play areas

i Pathways

* Areas shaded by trees or buildings.

l Areas with damaged grass.
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Measuring the lead content of soil will aid in
the selection of an appropriate abatement
method that has a reasonable likelihood of be-

ing maintained. Soil abatement (as opposed to
interim controls) is generally appropriate when
lead is present in extraordinarily high concen-
trations (more than 5,000 pg/g), use patterns

indicate exposures are likely, or interim controls
are likely to be ineffective (e.g., planting grass

in high-traffic areas). Soil interim controls were
covered in Chapter 1 1, Section V. This section
describes soil treatments that should be effec-
tive for at least 20 years.

Preabatement soil samples should be collected
but not necessarily analyzed until postabate-

ment soil samples have been collected, ana-
lyzed, and compared to clearance standards. If
postabatement soil levels are below applicable
limits, the preabatement samples need not be

analyzed (see Chapter 15).

B. Soil Abatement Methods
Soil abatement methods include:

* Soil removal and replacement followed
by offsite or onsite disposal.

* Soil cultivation (rototilling).

* Soil treatment and replacement.

* Paving with concrete or asphalt.

Soil removal is discussed in detail below; how-
ever, before choosing to remove contaminated
soil, other treatment options should be consid-
ered. The advantages of using soil ffeatment
methods (as opposed to soil removal) are

threefold (Elias, 1988):

* The costs of hauling large quantities of
contaminated soil are eliminated or greatly
reduced.

* Disposal sites for soil are not needed

except for a much smaller volume of wastes

generated during the treatment process.

1 The need for uncontaminated replacement
soil is greatly reduced.

,&

* Drought conditions
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1. Soil Removal and Replacement

For most soil removal projects, removal of 6
inches of topsoil is adequate. The depth of soil
lead contamination is usually restricted to the
top of the soil, with contamination decreasing
markedly below the top few inches. However,
in urban areas it is not uncommon for the con-
tamination to extend to up to 1 or 2 feet in
depth. This may be because these areas were
once the location of buildings contaminated
with lead-based paint. Alternatively, past prac-

tices may have resulted in a gradual buildup of
the elevation of the soil grade over time. In
such circumstances, the removal of the top layer
of soil may leave behind contaminated soil at
lower depths. In mixed residential/industrial
areas, or where industry once existed, the depth
of the contamination may vary widely. The de-

sired decision on the depth of removal should
also consider the depth of soil disturbance dur-
ing the course of usual activities, such as gar-

dening. If the top layer of soil will not be pen-

etrated, then it should not be necessary to
remove lead-contaminated soil at deeper leve[s,

since there will be no exposure.

In the EPA Urban Soil Lead Abatement Project
(EPA, 1993c), the depth chosen for demonstra-
tion purposes was 6 inches. In residential areas

in Canada, where secondary lead smelters are

the primary source of contamination, soil also

was removed to a depth of 6 inches (Stokes,

1988). Guidelines for soil removal developed by
the Ontario Ministry of the Environment
(1987) recommended removal of the top 12

inches. The 12-inch recommendation was based

in part on earlier experiences where consider-
able recontamination was observed 7 to B years

after soil was removed to a 6-inch depth
(Stokes, l9B7). However, the reason for the re-
contamination was thought to be due to con-
tamination of the replacement soil by adjacent
polluted soil that had not been removed (Jones,

1987), not by contaminated soil from deeper
levels.

For practical purposes, properly conducted soil
removal to a depth of 6 inches should suffice in
urban residential areas that are restricted to
grass, shrubs, or shallow gardens. However, the

.&

depth of soil contamination should be assessed

at each site, and the decision regarding depth
should be made based on the results of the soil
sampling and anticipated use of the land. For
most residential areas, the depth of removal will
not exceed 6 inches. Records of the soil sam-
pling and abatement that occurs should be

maintained with the permanent records of the
property. These records will alert property own-
ers who are planning excavations to depths be-

low the abatement depth, such as for water or
sewer line work, tcl use caution to avoid con-
taminating the surface soil with excavated soil.
The owners should be advised to sample the soil
below the abatement depth to determine the
lead concentrations so that procedures can be

implemented to segregate this deeper soil, if
contaminated, and to use it as fill for the deeper

areas of the excavation when the work is com-
pleted. The maximum allowable lead concen-
tration in replacement soil shall not exceed

200 pglg.

Types of Equipment

Removal and replacement of soil in residential
abatement situations may take place in both
large and small sites. Some urban yards are very
small, consisting of only a few square feet; oth-
ers are largeq but are sometimes surrounded by
buildings. Therefore, residential soil abatement
will often require the use of extensive manual
labor in addition to mechanical soil removal.
When soil is removed by hand, it generally can
be loaded into wheelbarrows and then offloaded
to orher vehicles ro be transported to the dis-

posal site. Rather than offload the wheelbarrows
to dump trucks, it is usually more efficient to
dump the soil directly into rolloff containers,
which are then loaded onto trucks for transport
to the disposal site.

Sod and Seeded Qrass Maintenance

All grass sod planted as part of the abatement
operation should be maintained until the end of
the growing season. This rnaintenance should
include initial frequent watering to establish the
rooting of the sod and germination of the grass

seed, followed by watering on a regular basis to
keep the grass in a healthy state. Under some
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conditions, seeding the soil may be practical,
but often it is not realistic to restrict use of
the soil area for the length of time needed

to establish newly seeded grass.

Utilities

The owner or contractor should contact the
local United Utilities Protection Service
(UUPS), "Miss Dig," or "Miss Utility" (coordi-

nated information sources for all utilities) be-

fore beginning work to obtain exact locations of
all underground utility lines. If a utilities infor-
mation service does not exist in the community,
the individual utilities should be contacted di-
rectly. The American Public lforks Association
(AP\7A)-(816) 472-6100, ext. 584-can also

provide local phone numbers for utility line
identificarion services (AP!7A, 1993).

Care should be taken to protect existing utili-
ties during abatement to prevent any damage to
existing underground and overhead utilities and

to prevent any harm to human life and property.

If a contractor is used, the owner should require

the contractor to protect the existing utilities
and to make good any damage to these utilities
as quickly as possible.

Existing Fences

Care should be taken while removing existing
fencing for worksite access. Such fencing should
be salvaged and reinstalled (if it does not con-
tain lead-based paint) to the satisfaction ofthe
owner. In some cases, fencing may have to be

replaced.

Protection of Adiacent Areas

When working adjacent to excluded areas, in-
cluding sidewalks, fences, trees, and patios, the
soil should be excavated at a 45o ( l:1 ) slope
away from the excluded areas so that contami-
nation does not wash or roll into the excluded
area.

Inclement Weather

Removal and/or replacement operations should
be suspended at any time when satisfactory
control of the overall operation cannot be

Chapter l2: Abatement

maintained on account of rain, wind, or other
unsatisfactory weather or ground conditions.
Determination of such conditions should be

made by the owner or project consultant. When
such conditions exist, the work area should be

cleaned up immediately and work suspended.

High winds can disperse contaminated soil and

dust to offsite areas and runofffrom rain can
carry contamination outside the abatement
area.

Vehicle Operation

Prior to hauling contaminated soil, a vehicle
operation plan should be prepared for the
equipment and hauling vehicle operators,
which includes but is not limited to information
on the cleaning of vehicles, securing of tarps

and tailgates, ticketing of trucks, unloading
of material, and handling of spilled soil.

All trucks, hauling vehicles, and containers
loaded with contaminated soil should be in-
spected for loose material adhering to the out-
side of the body, chassis, or tires before depar-

ture from the worksite. Such material should be

cleaned up before the vehicle leaves for the dis-
posal site. If the truck tires made contact with
the contaminated soil, they should be cleaned

before the trucks leave the work area. The tires
should be brushed off on a plastic sheet and the
contaminated soil loaded onto the truck or re-

turned to the lot being excavated.

Soil should be loaded directly into dump trucks

or disposal containers from the worksite. lf pos-

sible, there should be no "double handling" of
contaminated material, such as shoveling the
soil into a wheelbarrow, moving it to another
location, dumping it, and shoveling it again
into another container. This double handling
not only wastes time but also increases the
likelihood of spreading the contamination
and tends to make site cleanup more difficult.

All soil removed from the worksite should be

placed in dump trucks for transport to the dis-
posal site. The trucks should have secure fitting
tarps and sealed tailgates to reduce leakage as

much as possible.

.'
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Loaded trucks or containers may be left onsite
overnight provided they are secured to prevent
access or leakage. It is not advisable tcl leave
loaded trucks or containers onsite over the
weekend. Any piece of equipment, whether a

dump truck or excavation equipment, should
be cleaned before it is removed from the site.
Before decontamination, the equipment should
be placed on 6-mil polyethylene plastic. Decon.
tamination of equipment can be achieved by
first scraping soil from all surfaces and then
brushing to remove all visible soil, using water
spray to prevent dispersion. The soil removed
must be contained for appropriate disposal.

Final Qrade

The final grades of replaced soil should be 2

inches above existing grades to allow for set-
tling and to ensure that all drainage is away

from existing structures.

ExistingVegetation

A number ofprecautions are needed to protect
existing vegetation, such as bushes and trees.
It is advisable to tie trees and shrubs to ensure
stability.

Hand tools are needed to scrape soil from
around roots without undermining or damag-
ing them. Any large roots should be left
undisturbed.

TooL Contamination

To minimize the cross-contamination between
excavation and replacement worksites, separate

tools should be provided for the excavation
and replacement operations. A less expensive
alternative is to employ an acceptable method
for decontamination of tools, workers' clothing,
and footwear. The decontamination should in.
clude physically removing as much soil as pos-

sible and then washing and rinsing the con-
taminated items with water.

All workers should clean their boots thoroughly
before leaving the work area. The soil removed
from boots should be disposed of either in a

truck used for hauling contaminated soil or left
in the worksite.

Soil Replac ement and Cleanup

Prior to soil replacement, all walks, driveways,
lanes, and streets adjacent to the excavation
area should be cleaned of all contaminated soil.
All loose soil should be scraped, washed, and
swept from the above-mentioned surfaces. No
clean soil should be placed down until all con-
tamination has been removed from these areas.

At the completion of the workday, all loose
contaminated soil within the limits of the work
area should be collected. The collected soil
should be transferred to a dump truck or other
container for subsequent disposal.

All hard surfaces, such as sidewalks, paved
driveways, and patios, should be cleaned at
the completion of each workday. This daily
cleanup should consist of scraping, washing,
vacuuming, and wet sweeping all soil from the
above-mentioned surfaces.

Cleanup procedures should begin early enough
so that they can be completed before the end
of the workday.

Prevention of Contamination From
Underlying Soil

Regardless of the depth of removal, the possibil-
ity of contamination of the replacement soil
from the underlying unexcavated soil exists,
particularly from future activities. One way ro
minimize this occurrence is by laying a water-
permeable fabric (geotextile) or similar lining at
the bottom ofthe excavated areas to provide a

visual demarcation between replaced soil and
original soil (Weitzman, 1993). This liner can
serve as a warning for persons digging in the
future to exercise caution so that contaminated
soil beneath the liner does not become mixed
with the replacement soil.

Contaminated Soil Load Manifest System

In clrder to keep track clf the contaminated soil
being hauled away from the site, a load manifest
system should be used to keep an exact record
of the time and location of disposal. The mani-
fest should consist of a two-part ticket, with one
ticket given to the owner at the time of truck

.&
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departure and the other held by the hauler. The
disposal site ticket should be presented to the
site owner or inspector rechnician before the
end of the workday on which the material was

deposited in the dump site. The purpose of the
manifest system is to ensure that the contami-
nated soil is not used as fill in other residential

If the soil is considered to be hazardous waste,

the EPA manifest system must be used before

any transportation or disposal offsite occurs (see

Chapter 10). Even if the soil is not hazardous

waste, it should be manifested using an alterna-
tive system such as the one described above.

Prec)ention of Offsite Mwement of
Contarninated Soil

Contaminated soil should be removed from
the site as soon as possible to prevent wind and

water erosion. Tir prevent offsite migration and
to avoid the possibility of tampering by chil-
dren, piles of contaminated soil should not be

left onsite overnight. \il/ind erosion can occur
on any site. Water erosion is more likely on
hilly sites or during heavy precipitation. Ex-
posed sites can be covered with plastic and
secured in place to prevent offsite migration of
contaminated soil. An alternative method is to
wet down the site at the end of the workday to
prevent wind erosion. Similar problems will be

encountered when contaminated soil is stock-
piled during the day prior to disposal at the end
of the day. In this case, wind and water erosion

should be controlled by using a combination of
plastic sheeting and silt fencing.

Site Control

The following precautions should be taken:

i To prevent the spread of contaminated soil,
secure working limits should be defined for
each area of excavation. Access to this area

should be restricted to authorized personnel

with entrances and exits controlled.

* The abatement work area should be en-
closed with temporary fencing or adequate
barricades to prevent unauthorized person-

nel or animals from entering the work area.
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* Yellow caution tape should be installed
across doors leading to abatement areas.

* Access routes to homes should be main-
tained at all times. Such routes shoutd
not require passing through the area of
excavation.

* The removal of a partial grass cover in
preparation for the laying ofsod or grass

seeding may temporanly increase the amount
of bare contaminated soil. Onsite exposure
could result from children playing on the
exposed soil. Abatement workers can con-
trol this during the day by means of ad-

equate site control. However, control is dif-
ficult, if not impossible, after the end of the
workday. Lead hazard warning signs should
be posted to warn residents.

i In order to minimize inconvenience to resi-

dents and neighbors and to minimize expo-
sure, abatement of a particular site should
be completed within 1 workday.

2. Soil Cultivation
Since soil lead concentration often decreases

with increasing depth, soil mixing can be con-
sidered to be an abatement strategy. Ifthe aver-
age lead concentration of the soil to be abated

is below 1,500 gg/g, thorough mixing is an ad-

equate abatement method. Pilot testing may be

necessary to determine the type of mixing pro-
cess needed. Rototilling may not be effective.

3. Soil Cleaning

The following soil treatment methods are being
investigated for possible use on residential sites:

* Magnetic separation.

* Froth flotation.

* Washing.

Magnetic separation and froth flotation are

currently under development and are not ad-

dressed in these Guidelines. The method that
has received the most attention thus far is soil
washing. Soil washing is a waterborne process

for mechanically scrubbing soils to remove lead

'&
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and other contaminants (EPA, 1990b). The soil
is removed from the yard but usually washed

onsite. The process removes ctrntaminants in
one of two ways: by dissolving or suspending
them in the wash solution (which is later
treated by conventional wastewater treatment)
or by concentraring them into a smaller volume
of soil through simple particle size separation
techniques. Soils containing coarse sand and
gravel are more responsive to cleaning tech-
niques than soils containing a large amount
of clay and silt. If the washing process involves
the addition of surfactants or other chemicals
to separate the lead-containing particles, care

must be taken to ensure that amounts remain-
ing in the remediated soil do not interfere with
reuse of the soil at the site. Most soil washing
in the United States has been done at Super-

fund sites. Soil washing has not yet been at-
tempted at residential sites. EPA is currently
investigating the applicability of soil washing
to residential soil abatement.

4. Paving

If contaminated soil is present in high-traffic
areas, the soil can be covered by a high-quality
concrete or asphalt. In this case, contaminated
soil need not be removed before paving. Normal
precautions associated with thermal expansion
or contraction and traffic load should be consid-
ered. Hard surfaces are not appropriate in play

areas where falls are possible from slides, jungle
gyms, etc. The Consumer Product Safety Com-
mission has developed recommendations for
fall surfaces in public play areas (CPSC, 1991).

C. Exterior Dust Control
Lead in exterior dust can be a source ofexpo-
sure to children because it can be tracked inside
and carried on the skin, especially the hands
(Bornschein, 1986). For example, in older ur-
ban areas in Cincinnati, exterior leaded dust
concentrations are on average about four times
higher than interior leaded dust concentrations,
and exterior lead surface loadings are much
higher than for interir>r dust (Clark, 1993).

Just as children can be directly exposed to
leaded soil, they can also be exposed to exterior
leaded dust. Exterior dust can alscl migrate by
various means (children, adults, pets, or wind)
to the interior of homes where there are many
opportunities for exposure to children. Exterior
leaded dust concentrations up to 50,000 gg/g
(equivalent to 5 percent lead in dust) have been
measured in urban areas in the EPA Soil Lead
Abatement Demonstration Project (EPA,

1993c).

If only an individual property is involved in the
exterior dust control activity, the type of equip-
ment that can be used will be limited by the size

of the area involved and the person responsible
for the area. Cwners are not required to clean
streets, for example. Because of the mobility of
exterior dust, the length of time that the dust
cleanup remains effective will be limited by the
size of the abatement area and therefore may
need to be repeated periodically.

Exterior dust control consists of two
components:

* Controlling sources of lead-contaminated
dust.

* Removing lead-contaminated dust from
paved areas.

\i7ithout adequate control of the sources of
lead in exterior dust, recontamination of the
exterior areas will occur. Studies of a schoolyard
area indicated that leaded dust concentrations
equalled preabatement levels within I year in
Winnipeg, Ontario (Stokes, 19BB). Recontami-
nation of some paved areas in Cincinnati oc-
curred within a few days (Clark, 1991) indicat-
ing that repeated cleaning and control of the
sowces of the lead are necessary.

1. Types of Equipment

Exterior dust cleanup consists of removing as

much dust and dirt as possible from all paved

surfaces on the property or properties involved.
Lead-contaminated dust can be fclund on paved

surfaces such as sidewalks, patios, driveways,

.*
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parking areas, etc. For multiple adjacent proper.
ties that are being abated, cleanup of streets,
alleys, or other common areas should be consid-
ered, although this is normally a municipal
responsibility. Brick.paved areas present rhe
biggest challenge in removing exrerior dust be.
cause they contain numerous cracks. For indi.
vidual properties, hosing off walkways and play
areas periodically may reduce exterior leaded
dust levels.

In order to meer this cleaning challenge, it is

necessary to have available the most efficient
hard-surface vacuum cleaning equipment. Many
commercial contract cleaning firms located in
urhan areas have such equipment.

There are at least three different types of
suitable paved-surface cleaning machines:

* Hand-pushed HEPA vacuum cleaners.

Chapter t 2: Abatement

Figure 12.25 Paving Bare Soil May Be the Best Option for
High-Traffic Areas.

* Vacuum-assisted sweepers, which are similar
to the traditional broom sweeper, with the
added feature of a slight vacuum that assists

in controlling dust and transporting mate.
rial from the broom bristles to the hopper.

* Vacuum sweepers, which lift material from
paved surfaces-some are equipped with
curb brushes to assist in rransporting the
material from the edge of the cleaning area
to the vacuum head and into the hopper.

EPA research has found that regenerative air
machines, which depend on rapidly moving air
to capture particles from the source of the pave-
ment, frequently remove only a small fraction of
the dust and thus may not be suitable for lead
abatement work (Pitt, 1985).

2. Evaluation of Equipment
A number of pavement cleaning machines
were tested as part of the Cincinnati Soil
Lead Abatement Demonsrration Project
(Clark, 1993). The machines tesred were the
vacuum-assisted sweeper, the vacuum sweeper,
and the regenerative air machine. Initial tests
demonstrated that several machines operated

above the 90-percent efficiency level. A ma.
chine performing at the 9O-percent efficiency
level will pick up 90-percent of the available
dirt after two passes. Equipment tested involved
both large machines suitable for srreers and
parking lots and some walk-behind, vacuum-
assisted broom sweepers suitable for sidewalks
and other smaller areas. Several larger machines
performed at or above the 9O-percent efficiency
rate. Some of the smaller walk-behind sweepers
did not perform at an acceprable level of
efficiency.

Care must be taken when emptying the col-
lected dust from the machines. The most appro-
priate method to minimize dust release is to
dampen the contents of the hopper using an
accessible hose. If water is to be used for dust
control, it will be necessary to devise a means
of containing excess water. This can be
achieved by placing 6-mil polyethylene plastic
on the ground where the equipment is being
emptied and carefully collecting the water after
the hopper has been emptied. It is also neces-
sary to perform this operation in a secure area
so that children are not exposed.
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3. Removal of Heavy Accumulation
The first step in cleaning an area should be the
removal of heavy accumulations of dust and
debris. The heavily accumulated areas can be

cleaned either by manually removing the mate-
rial with scrapers, shovels, or brooms or bv

vacuuming the heavily accumulated areas rf
vacuuming proves to be adequate in removing
the contamination. Just as in handling lead-
contaminated soil, the heavy accumulations
of exterior dust should be dampened.

.&

4. Vacuum Cleaning

Small areas, such as sidewalks and patios that
are inaccessible to larger cleaning machines,
may be cleaned with an acceptable HEPA filter-
eqrripped vacuum cleaner. Surfaces should be
vacuumed continuously until no additi.nal
visible dust is being removed by further
vacuuming.
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1. Determine if encapsulants can be used. Do not encapsulate the following surfaces:

i Friction surfaces, such as window jambs and door jambs.

* Surfaces that fail patch tests.

* Surfaces with substrates or existing coatings that have a high level of deterioration.

i Surflaces in which there is a known incompatibility between two existing paint layers.

i Surfaces that cannot support the additional weight stress of encapsulation due to existing
paint thickness.

* Metal surfaces that are prone to rust or corrosion.

Z. Conduct field tests of surfaces to be encapsulated for paint film integrity.

3. Consider special use and environmental requirements (e.g., abrasion resistance and ability to span base

substrate cracks).

4. Examine encapsulant performance test data supplied by the manufacturer.

5. Conduct at least one test patch on each type of building component where the encapsulant will be used.

6. For both nonreinforced and reinforced coatings, use a 6- by 6-inch test patch area. Prepare the surface in
the manner selected for the complete job. Prepared surfaces for patch testing should be at least 2 inches
larger in each direction than the patch area.

7. For fiber-reinforced wall couenngs, use a 3- by 3-inch patch. For rigid coatings that cannot be cut with a
knife, use a soundness test.

8. For liquid coating encapsulants, allow coating to cure and then visually examine it for wrinkling, blister-
ing, cracking, bubbling, or other chemical reaction with the underlying paint. For all encapsulants, carry
out the appropriate adhesion tests.

9. Record the results of all patch tests on Form 13.1.

10. Develop job specifications.

11. Implement a proper Worksite Preparation Level (see Chapter 8).

12. Repair all building components and substrates as needed, e.g., caulk cracks and repair sources of water
leaks.

13. Prepare surfaces. Remove all dirt, grease, chalking paint, mildew and other surface contaminants, remnants
of cleaning solutions, and loose paint. All surfaces should be deglossed, as needed.

14. Ventilate the containment area whenever volatile solvents or chemicals are used.

15. During encapsulant application or installation, monitor temperature and humidity. For liquid coatings,
monitor coating thickness to ensure that the encapsulant manufacturert specifications are met.

.&
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* Step-by-Step Summary fcontinuedf ''

16. Conduct cleanup and clearance.

17. The owner should monitor the condition of the encapsulant after the first 6 months and at least annually
thereafter. Repairs should be made as necessary. Reevaluations should be completed according to the schedule
in Chapter 6.

18. Provide information to residents on how to care for the encapsulation system properly and how to contact the
owner to get repairs completed safely and quickly.

19. Maintain records on the exact detailed locations of encapsulant applications, concentration of lead in the
paint undemeath the encapsulant, patch test specifications and results, reevaluations, product name, contrac-
tor, and date of application or installation, along with a copy of the product label and a material safety data
sheet (MSDS) for the product. Record failures and corrective measures, signs of wear and tear, and the
identity of the certified risk assessor.
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l. lntroduction
This chapter provides information on (1) assess-

ment of the suitability of a surface (i.e., the ex-
isting paint film) and the building component
substrate for encapsulation; (2) types of
encapsulant systems; (3) considerations for se-

lection and use ofencapsulants; (4) field patch
testing; (5) general surface preparation and ap-

plication procedures; and (6) procedures for on-
going monitoring by the owner and reevalua-
tion by a risk assessor.

A. Definition
Encapsulation is the process that makes lead-

based paint inaccessible by providing a barrier
between the lead-based paint and the environ-
ment. This barrier is formed using a liquid-
applied coating (with or without reinforcement
materials) or an adhesively bonded covering
material. While encapsulant systems may also

be attached to a surface using mechanical
fasteners, the primary means of attachment for
an encapsulant is bonding of the product to the
surface (either by itselfor through the use

of an adhesive).

Encapsulants should not be confused with en-
closures, which are rigid barriers fastened by
mechanical means to the base substrate (or the
structural members). Enclosures rely on me-
chanical fasteners as the primary method of
attachment. Enclosures are addressed in
Chapter 12, Section III.

Encapsulation depends upon a successful bond
between the surface of the existing paint film
and the encapsulant for performance. However,
this condition alone is not sufficient for encap-
sulation system success. All layers of the exist-
ing paint film must adhere well to each other, as

well as to the base substrate. Ifnot, the encap-
sulation system may fail. Thus, proper assess-

ment of the suitability of the surface and sub-

strate for encapsulation is essential prior to the
application and installation ofthe product.

The success ofan encapsularion application also

depends on successful patch testing in the field,
proper completion of surface preparation and
application procedures, ongoing monitoring by
the owner and resident, and periodic reevalua-

tion by a risk assessor. These procedures are

discussed in detail in subsequent sections of
this chapter.

B. Standards and Acceptance
At this time, there are no approved or prohib-
ited encapsulants and no standards for their use.

Standards for minimum performance character-
istics are now being developed under the aus-

pices of the American Society for Testing and
Materials (ASTM) Committee 806.23.30. At
least one State (Massachusetts, 1994), already
has such lead standards in place. Trtle X re-
quires that encapsulant standards be completed
by April 1996. In the interim, until such stan-
dards are developed, encapsulation is considered
an acceptable method of federally supported
lead-based paint abatement or federally sup-

poned lead-based paint hazard abatement,
provided the following conditions, procedures,

and precautions exist or are followed:

* The encapsulation product or system is

warranted by the manufacturer to perform
for at least 20 years as a durable barrier
between the lead-based paint and the envi-
ronment in locations or conditions similar
to those of the planned application.

* Selection and use ofencapsulation products

or systems follow the manufacturer's recom-
mendations and the procedures and precau-

tions described in this chapter o{ the Guide-
lines and in other relevant chapters,
including those on occupant protection,
worker protection, cleanup, clearance, and
waste disposal.

i Patch testing is completed successfully.

* The property owner or local government
agency conducts surface-by-surface visual
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monitoring of all encapsulant applications 1

month and 6 months from the date of
completion of the application and at other
times as specified for encapsulation in
Chapter 6 of these Guidelines and records

those results.

1 Failures are repaired as soon as possibie, and
repairs are made according to manufactur-
ers' recommendations and the procedures

and precautions recommended in this chap-
ter and other relevant chapters of these

Guidelines, including those pertaining to
resident protection, worker protection,
cleanup, clearance, and waste disposal.

A number of products currently being marketed
specifically for lead-based paint abatement have
been used as specialty coatings and coverings
for many years. However, there is limited field
experience in their use as lead-based paint
encapsulants. Ongoing, but limited, field reex-
amination and evaluation of coating systems are

being conducted by the Massachusetts Depart-
ment of Pubhc Health and the Maryland De-
partment of the Environment with funding
from the U.S. Environmental Protection
Agency (EPA). Some sites with interior and
exterior coatings have been found to remain
intact for up to 3 years. On the other hand, the
same systems have been observed to fail imme-
diately after application or within a period of
months due to inadequate surface preparation

e*b*

or improper selection. Some failures have been
widespread, in which the coaring system sepa-

rates completely from the substrate. Some have
been more limited, in which cracks appear in
the coating or the product is abraded (rubbed

away) through normal wear and tear. The lim-
ited failures have been attributed to use of
encapsulants on surfaces that were not suitable
for encapsulation, inadequate surface prepara-
tion, or improper selection of product type.

The standards for minimum performance now
being developed by ASTM involve laboratory
testing of products applied to bare substrates

under controlled settings. Most commercial
products have not been tested using the ASTM
protocols. Consequently, encapsulant systems

have not yet been subjected to rigclrous perfor-

mance testing. The ASTM standards, when
they become available, specify minimum perfor-

mance requirements. Specific use situations may
warrant more stringent performance require-
ments for certain properties. The encapsulant
user will need to determine whether more rigor-
ous performance is needed. Product selection
and use considerations are addressed later in
this chapter.

ll. Assessment of Surfaces
and Components for
Suitability
Some surfaces and components are not suitable
candidates for encapsulation. In these situa-
tions, a decision not to encapsulate can be

made without further consideration or testing.
For all other surfaces and compc'rnents, more
extensive field testing is recommended for
encapsulation. Once the determination is
made that encapsulation is suitable, patch test-
ing of candidate encapsulant systems (including
use of the manufacturer's recommended materi-
als, surface preparation procedures, and
application procedures) is essential.

A. Specific Surfaces and
Components Not Suitable
for Encapsulation
Friction surfaces. These surfaces include win-
dow jambs and exterior wood flooring or stairs

t 3-6

C. Backgnound
Encapsulation technologies can offer safe and
effective control of lead-based paint hazards.

Encapsulation can be less expensive than
other options and may be one of the only alter-
natives that can be used in certain situations.
Encapsulants may also be used in combination
with other methods. Encapsulants can be ap-

plied wlth only a moderate degree of training
and, unless there is significant surface deteriora-
tion, may generate low amounts of leaded dust.
However, if the encapsulation system fails, re-
pairing the damage, as well as covering the ex-
posed lead-based paint surfaces, may result in
high maintenance costs. The advantages and
disadvantages ofusing encapsulants are listed in
Thble 13.1.
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Table l3.l Advantages and Disadvantages of Using Encapsulants

.&

Advantages Disadvantages

Residents may not need to be relocated.

Minimal generation of leaded dust if surface
preparation is minimal.

Moderate application training requirements.

Less costly and more timesaving than some
other control techniques if surface preparation
is minimal.

Wide range of product types available to meet
special needs.

Finish carpentry work may not be required.

Experience and information on long-term
durability is limited.

Use on friction surfaces is inappropriate.

Durability depends on condition of previous
paint layers.

Field compatibility testing of encapsulant with
particular lead-based painted sudace is

essential (patch testing).

Encapsulant system success depends on proper
surface preparation.

Periodic monitoring and maintenance by the owner
is required, since lead has not been removed.

Susceptible to water damage; system failure
can be extensive.

Application may be weather- and temperature-
dependent and may require several coats.

Some systems may contain toxic ingredients.

covered with lead-based paint. Some interior
floor and stair surfaces may be suitable for
encapsulating with a rigid floor covering
(e.g., vinyl tile) that is adhesively bonded to the

surface.

Deteriorated components or paint films. Com-
ponents must be sound and essentially free of
deterioration to be suitable for encapsulation.
Deteriorated components include rotten wood,

rusted steel, spalled plaster, and masonry in
need of repointing. Use of encapsulants on steel
structures is especially difficult, since most do

not have corrosion inhibitors and will fail if the
steel underneath rusts. Also, components af-

fected by water leaks, poor moisture venting, or
other moisture-associated problems should not
be encapsulated unless the moisture problem is

corrected first. Additional information on in-
spection of components for damage associated

with water penetration can be found in
Chapter 11.

Severely deteriorated paint films. Lead-based

paint films that are severely deteriorated (e.g.,

cracked and peeling over most of the surface)

are not suitable for encapsulation.

Surfaces in which there is a known incompat,
ibility between two existing coating layers.
Usually this determination cannot be made

without field testing. However, if available,
historic records may reveal conditions known
to cause poor interlayer adhesion. For example,

use of a flat latex paint over an improperly pre-

pared, glossy oil-based enamel will likely result

in an existing paint system that is not suitable
for encapsulation.

B. All Other Surfaces

Surfaces of nondeteriorated substrates having
reasonably stable lead-based paint films can be

considered for encapsulation. However, a deci-

sion to encapsulate should be made only after a
field evaluation of the condition of these films
is conducted, using patch tests. A patch test is a
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field test procedure in which a small area of the
existing lead-based paint film is prepared and
the encapsulant product is applied or installed
and cured in the manner intended for the large.
scale job. A field evaluation should determine
the extent of deterioration, the condition of the
surface, and the integrity of the underlying
paint layers. These factors should be considered
because an encapsulant is not mechanically fas.

rened to the underlying base substrate. Some
paint films cannor support the additional
weight or stress ofan encapsulant, because of
existing film thickness, poor adhesion between
paint layers, or low cohesive strength within a

layer. Existing film thickness can be measured

using a dry film thickness gauge, such as a

Tooke gauge or a micrometer. Information on
the thickness of existing coatings can be pro.
vided to an encapsulant manufacturer's or
distributor's technical representative to help in
making appropriate recommendations.

The visual extent of deterioration, surface

deterioration, and interfacial or cohesive film
weaknesses should be evaluated, before use of
encapsulants, in the following ways:

Msual Evaluation. Visual deterioration in.
cludes peeling, flaking, blistering, and cracking
of paint films. The level can be rated based on
ASTM photographic standards, such as ASTM
D 610 for rusting, D 770 for blistering, etc. An
entire surface can usually be inspected for these

defects. Often, both the extent of the surface

that is deteriorated and [evel ofdeterioration
are assessed. For example, 5 percent of the sur.
face may be deteriorated to a rating level of one
(i.e., severe) or the entire surface may have
slight deterioration. Quantitative rating in this
fashion may be required by the encapsulant
manufacturer, but not bv HUD at this time.

Surface Deterioration. Surface deterioration
includes chalking, mildewing, and soiling. Stan.
dard ASTM procedures can be used to rate the
degree of these conditions. Enough determina-
tions need to be made to properly characterize
the surface. However, since this type of deterio.
ration tends to be widespread and is usually
rather uniform over large surface areas, determi-
nation of two or three locations may adequately
describe the condition.

Interfacial and Other Film Integrity Proper,
ties. Since most lead-based paint films are made

up of many paint layers, up to I or more milli.
meters in thickness, a measure of how well the
layers are adhering to each other and the base

substrate is needed prior to the use of an
encapsulant. Also related to interfilm adhesion
is cohesive strength within films. These proper-
ties are usually assessed using a field adhesion
test, such as a crosshatch or "x-cut" test with
tape, a pulloff adhesion test, or a probe of the
film with a knife. Interfacial deterioration may
not be uniform over a large surface area (since it
may be defect-related) and will vary from loca.
tion to location across a surface. Thus, it is im-
portant to conduct enough interfacial integrity
tests to obtain a representative sampling of the
entire area.

Surfaces with intact paint and good interfacial
adhesion are good candidates for nonreinforced
encapsulants. Surfaces with peeling, flaking, or
cracking paint films are usually not good candi-
dates for nonreinforced encapsulants unless the
loose coating can be removed. However, rein-
forced encapsulants may be suitable if the areas

ofdeterioration are localized and reasonably
small. In these cases, the reinforced coating can
span the deteriorated areas. Adhesively bonded
encapsulants may be suitable for either surface
type.

lll. Encapsulant
Classification
Encapsulation technology is developing rapidly,
and new material types and systems are con-
tinually being introduced commercially, making
it difficult to classify encapsulants (Table 13.2).
Within each of the three general classifications,
there is a wide range of material types and prop.
erties. Manufacturer's data must be consulted to
obtain specific information.

Residential paints, such as latex and alkyd-
based paints and canvas-backed vinyl wallpaper,
do not constitute encapsulant systems unless
they pass the patch test and meet the perfor-
mance requirements of this chapter and any
quantitative performance standards defined by
ASTM or other local, State, or Federal agency.

.&
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lV. Minimum Performance
Requirements for
Encapsulants
Four general performance requirements for
encapsulants are as follows:

* The encapsulant must be capable of being
applied safely and must not contain toxic
substances.

* The encapsulant must adhere to existing
paint films.

* The encapsulant must have the ability to
remain intact for an extended period of time
when exposed to the expected environmen-
tal conditions and use patterns.

i The encapsulant and its application pro-
cedure must comply with fire, health, and

environmental regulations.

Table 13.2 Categories of Encapsulants

Chapter I 3: Encapsulation

A. Safe Application
A11 encapsulants must be able to be applied
safely, without excessive worker or occupant
exposure to hazardous solvents, curing agents,

or other chemicals in the encapsulant, either by
inhalation or by contact with the skin.

B. Adhesion
An encapsulant must adhere to the existing
paint film. Adhesion can be measured using
peel, tensile, or shear tests. However, adhesion

ofan encapsulant to the lead-based paint film
is not sufficient for success of the encapsulant
system; the integrity of the underlying paint
layers is also crucial. Each of these layers must

adhere well to other layers ond the base sub-

strate. In addition, each layer must have suffi-
cient cohesive strength to support the increased
intemal stresses caused by the addition of an

encapsulant layer.

*

Encapsulant Category Application and
lnstallation Method

Characteristics

Nonreinforced liquid coatings. Usually applied with brush,
roller, or spray.

lnterior and exterior products. Some
properties vary widely, such as
elongation (e.9., elastomeric with
high elongation to rigid with limited
elongation), dry film thickness
(0.05 mm to greater than 0.5 mm),
hardness, dry/cure time, and
compatibility with existing painted surfaces.

Liquid coatings reinforced with
cloth, mat, fibers, etc.

Applied with brush, roller,
spray, or trowel. Usually
applied in two steps.

lnterior and exterior products
Properties vary widely.

Materials adhered with an
adhesive (e.9., fibermat,
vinyl floor tile).

System is usually installed in
two steps: (1) adhesive
application and (2)
encapsulant product
installation.

Classification includes sheet vinyl
systems, lloor tile, wall systems, and other
adhesively bonded systems.

t3-9
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C. Ability To Remain lntact
The ability of a film to remain intact depends

on many factors, some of which are specific to
the condirions in which the encapsulant is used.

For example, an encapsulant may suffer impact
and abrasion damage. It may also be exposed to
water and other household chemicals, changing
temperatures, changing substrate dimensions,
and other degrading environmental conditions.
Laboratory procedures used to investigate these
properties are loosely grouped into tests for me-
chanical, chemical resistance, and durability
properties.

1. Mechanical Properties

Mechanical properties include tensile properties
(elongation, tensile strength, modulus), flexibil.
ity, abrasion resistance, and impact resistance.
Most of these properties are interrelated and
may depend on temperature.

Mechanical properties of coatings should be

considered in selecting an appropriate material.
For example, more flexible materials may be
more likely to resist cracking when the substrate
moves because of vibration, changes in tem-
perature, changes in moisture contentr or set-

tling. If this mode of performance is important,
the encapsulant must remain flexible over the
complete range of exposure temperatures, Some
elastomeric encapsulants have failed by crack-
ing because they became brittle at low tempera-
tures. Reinforced encapsulants may be more
likely to resist cracking over existing sub.
strate cracks or new substrate cracks than
nonreinforced encapsulants. This is because

stresses produced in a reinforced encapsulant as

a result of substrate cracking or other move-
ment are distributed over a larger area than for
nonreinforced materials.

Abrasion resistance refers to the ability to resist
wearing, such as from rubbing against a surface

or from cleaning with abrasives. Examples of
surfaces where abrasion is likely to occur in.
clude railings, walls, moldings around door and
window openings, and interior window sills
where air conditioner units are installed and
removed.

.&

Impact resistance is the ability of a coating to
resist cracking or loss ofadhesion upon direct
impact by an object, such as a toy or tool. Good
impact resistance is needed for surfaces adjacent
to door openings and for walls in recreation
rooms and entryways.

2. Chemical Resistance Properties

Chemical and water resistance is essential for
long-term stability of an encapsulant. Interior
encapsulants may he exposed for extended peri.
ods of time to both water (steam, vapor, and
liquid) and, in limited situations, chemicals. For
example, on horizontal surfaces, water or
chemicals (e.g., cola, cleaning solutions) may
stand until evaporated. An encapsutant must be

able to withstand such exposures without blis-
tering, peeling, cracking, or losing film integrity.

3. Durability
For all encapsulants, it is essential that the
mechanical and chemical properties of the
material remain essentially constant over time.

For exterior exposures, this means that an
encapsulant must also be resistant to degrada-

tion by sunlight, moisture, and temperature
variations. Until specific criteria are available,
manufacturers should be asked to supply infor-
mation and warranties on the durability of their
products.

D. Fire, Health, and Environ-
mental Requirements
Encapsulants must meet all local fire code
requirements. Since their film thicknesses are

often much greater than that of paints, there
may be additional fire-related requirements.
Building codes and material safety data sheets
(MSDS) must be consulted to ensure safe appli-
cation and to provide information on when
residents can safely reenter the area. The MSDS
will also provide information on toxic substance

content. In addition, environmental volatile
organic compound (VOC) regulations limit the
VOC content of paints in many local regions.
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V. Factors To Consider in
Selecting and Using
Encapsulant Systems

When encapsulation is suitable and is the
de.ired control strategy, a user has a wide range

of systems from which to select. ln addition to
the requirements of Section IV the decision to
select a specific type or system should take into
account several other factors, including those
related to the rype of lead-based paint film and
base substrate, service conditions, cost,
liveability, and health and safety issues.

A. Base Substrate
The base substrate can be wood, plaster, steel,

cement, masonry, stucco, or some other mate-
rial. Thus, the movement and possible deterio-
ration ofthe substrate vary and should be con-
sidered. For example, wood will expand and

contract with changing water content and per-

haps check and crack as it ages. Wood rot could
also occur if water leaks or other moisture prob-
lems are ignored. Stucco may develop cracks as

it ages or the building settles. An encapsulant
must be able to move with the base substrate
without cracking or otherwise deteriorating.

Walls with extensive cracks and gaps that can-
not be bridged by nonreinforced coatings may
be good candidates for reinforced coatings or
wall coverings. For situations in which non-
reinforced coatings can be used, cracks must be

filled with a caulking or sealing compound com-
patible with the encapsulant and the substrate
to which it is applied.

Corrosion of metal substrates must be con-
trolled by a proper primer prior to the use of an
encapsulant. Uncontrolled rusting will quickly
lead to delamination of an encapsulant. Thus, a

corrosion-control primer is an essential part of
an encapsulant system for metal.

B. Lead-Based Paint Film
Properties
An encapsulant must be compatible with the
existing lead-based paint film. Both chemical
and physical properties of the film are impor-
tant. A compatible encapsulant must form a

Chapter I 3: Encapsulation

strong bond with the lead-based paint film but
not degrade the existing paint layers. Epoxies,
polyurethanes, and other coatings having strong
solvents are often incompatible with oil/alkyds
and latex paint films.

Physical properties of old films also affect per-

formance of coatings and adhesives applied over
them. \il/ater-based products tend to bond less

successfully to glossy, smooth, chalky, dirty, or
oily paint film surfaces than do compatible
solvent-based materials.

Field patch testing is the best procedure for
determining compatibility with the existing
lead-based paint surface and early performance
properties of the encapsulant.

C. Application and lnstallation
Constraints
Application constraints include the skill re-
quired for application, the method of applica-
tion and acceptable range of environmental
conditions, and regulations for worker safety

and environmental protection.

1. Skill Level

Different levels of skill are required for applica-
tion of the various classes of encapsulants. Gen-
erally, liquid nonreinforced coatings require the
lowest skill level. Coatings having two compo-
nents (requiring rapid, efficient application), or
those incorporating a mat, require more experi-
ence and skill. Use of adhesively bonded mate-
rials, such as tile and flexible wall coverings,
also require an intermediate skill level for appli-
cation (HUD, 1990b). Overall, skills required
for encapsulation are lower than those for en-
closure and replacement. Nevertheless, specific
knowledge and skills are critical for success in
the application of any encapsulant.

2. Method and Environmental
Conditions
Depending on the specific encapsulant, applica-
tion of the coating or adhesive may be by brush,
roller, spray, or trowel; however, in certain situa-
tions, some of these methods may not be fea-

sible. For example, if spraying is not practical;
an encapsulant that can be apphed by another

.}
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technique will be required. The acceptable en-
vironmental conditions vary depending on the
type of encapsulant. For instance, temperatures
above 40 oF and below 95 oF and relative hu-
midity less than 85 percent are generally re-
quired for water-based coatings. Moisture-cure
polyurethanes may require a minimum relative
humidity. A manufacturert technical specifica-
tions should be consulted for specific
requirements.

3. Regulations

Worker safety requirements vary depending
upon the material being applied. The
manufacturer's MSDS should be consulted for
appropriate controls. The VOC content of
coatings is regulated in many regions of the
country. In addition, a national EPA VOC rule
for all architectural coatings is expected to be-

come effective in 1996. Consequently both 1o-

cal and national rules may place VOC limits on
encapsulants.

D. Environmental Service
Conditions
The conditions under which the encapsulanr
will be used are important when selecting an
encapsulant. For exterior exposures, consider-
ation must be given to an encapsulant's ability
to withstand varying weather conditions, in-
cluding temperature changes, temperature ex.
tremes, water, moisture vapor, air pollutants,
and ultraviolet radiation. For example, some

elastomeric products can become brittle when
exposed to cold temperatures and may shatter
on impact. Other materials, such as epoxies,
prematurely chalk and erode because of ultra-
violet deterioration.

Since some exterior-and even 5orn6 in1s1is1-
environments may be quite wet, encapsulants
must not fail due to moisture. The water vapor
permeability should be considered, along with
the permeability of the component to be encap-
sulated. An encapsulant with a low water vapor
permeability may peel because of a moisture
gradient across the component. For example, in
climates with cold winters, an impermeable
encapsulant applied to exterior walls lacking
an internal vapor barrier may blister and fail

..qt

because of interior moisture passing through the
building envelope.

E. Use Conditions
If a lead-based paint surface is subject to fre-
quent abuse (e.g., abrasion, impact, and rub-
bing), especially careful consideration must be
given ro selecting an encapsulant product. Also,
the tolerance for increased coating thickness
varies depending upon the component type. For
example, reinforced coatings or fiber-reinforced
wall coverings having high abrasion resistance
are potential candidates for walls subject to ex-
tensive abrasion and impact wear, such as in
entrance hallways. Coatings having excellent
chemical resistance (e.g., some epoxies) can be
good candidates for surfaces containing large

amounts of hand oil, such as handrails and
surfaces around doorknobs. When use factors
are not considered, premature failures are likely.
For example, elastomerics, which typically
have poorer chemical resistances than two-
colrponent coatings, have been reported to fail
prematurely when used on handrails (Maryland,
1993 ).

F. Encapsulant Service Life
Epoxy paints, cementitious encapsulants, floor
tile, and flexible adhesively bonded wall cover-
ings have been used for other purposes and tend
to have relatively long lifespans. Some coatings
have qualities that may make them mclre du-
rable than ordinary residential paints, e.g., a

polyurethane binder is usually more abrasion-
resistant than an oil binder. Since some

encapsulants have been in use for a few years,

field data may be available for some products.
Also, the manufacturer's warranty or guarantee
is an imporrant consideration in product selec-

tion. When the product is used for lead-based

paint encapsulation, conditions of the warranty
may require prework inspections, surface prepa-
ration inspections, in-process inspections, and a

final inspection.

G, Safety Constraints and
lnformation
Each encapsulation product has an MSDS
available from the manufacturer, which should
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be obtained, reviewed, and filed as part of the
recordkeeping procedure. The MSDS provides

information on hazardous ingredients (specific

chemical identities and common names); physi-

cal and chemical characteristics (boiling point,
water solubility, melting point, evaporation
rate, specific gravity, vapor pressure); fire and
explosion hazard data (flashpoint, extinguishing
media and firefighting procedures, and any un-
usual fire/explosion hazards); reactivity (stabil-

ity and incompatibility, hazardous decomposi-
tion, or products); health hazard data (routes of
entry, acute and chronic health hazards, carci-
nogenicity, signs and symptoms of exposure,
medical conditions generally aggravated by
exposure, and emergency and first-aid proce-

dures); precautions for safe handling (waste

disposal, handling, and storing); and use and
control measures (respiratory protection, eye

protection, protective gloves, ventilation,
and other protective measures and hygiene
practices ).

Some MSDSs do not disclose the presence of
toxic substances under trade secret provisions. If
an MSDS does not show chemical ingredients
and claims no hazardous ingredients are present,

but still indicates eye and skin protection or
ventilation is necessary the MSDS may be defi-
cient. Occupational Safety and Health Admin-
istration regulations require employers to main-
tain current MSDSs for all products containing
hazardous chemicals that are used by employees.

Until there are national performance standards,
it may be useful to have a toxicologist or indus-
trial hygienist review the MSDS and/or consult
any ofthe available toxicology database sys-

tems, such as the Hazardous Substance Data-
base, Integrated Risk lnformation System
(EPA), and Registry of Tbxic Effecrs of Chemi-
cal Exposures National Insitute of Occupational
Safety and Health (NIOSH). Both worker and
resident safety should be mken into consider-
ation. For example, residents and pets may be

exposed to VOCs during the drying or curing
process.

H. Esthetics
To maintain an acceptable appearance, the
finished product should be capable of being
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painted, or otherwise coated, and maintained.
Consideration should also be given to the im-
portance of having a finished surface that is

smooth or rough (textured) or soft or hard. For
example, encapsulants that are either soft or
have a rough finish are not appropriate for
handrails and floors and may make cleaning of
wall surfaces more difficult. Also, soft coatings
have a greater tendency to adhere to or be im-
printed by objects placed on them than do
harder coatings. The final thickness of the
encapsulant also affects the appearance ofthe
product. For example, the final thickness of
many elastomeric encapsulants (10 to 20 mil) is

about 10 times greater than a single layer of
paint and can conceal desired detail on wood
trim and moldings.

If the existing coating is not intact or smooth
and requires substantial sanding and feathering,
then a nonreinforced liquid encapsulant may
not be the appropriate product type. Non-
reinforced liquid encapsulants are less likely to
hide surface imperfections than reinforced
liquid coatings or adhesively bonded wall
coverings.

l. Repairability
Repairability refers to the ease of repairs and the
appearance of the affected areas. It is important
to determine if repairs can be performed only by
outside contractors with special equipment or
skills or if they can be done by typical mainte-
nance workers. Generally, all encapsulants are

repairable, although some types may be more
difficult to repair than others.

J. Cost

Depending upon the type of substrate to be

treated, the life-cycle costs of encapsulation
methods may be less than for enclosure methods
(HUD, 1991). Life-cycle costs include both the
initial costs and reexamination and mainte-
nance costs. Initial per-unit costs (material plus

labor) associated with the various encapsulant
products vary. Since labor may be a major part
of the cost, encapsulant systems requiring more
than one layer or step may be more expensive
than those completed in one operation. In addi-
tion, the total time required for application and

.8@
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cure is a cost-related factor if occupants need to
be housed away from the worksite during this
time. The length of time needed for the
encapsulant to remain effective should also be

included in life-cycle cost considerations.

K. Technical Assistance
For large projects, a technical representative
from the product supplier or manufacturer
should be involved in the choice and inspection
ofthe surface preparation procedure and the
application processes. It is important to clarify
the nature and extent ofany support that is be-

ing offered. If no technical support is offered,
consideration might be given to other products

where support is available. The manufacturer's
involvement in quality assurance activities is

desirable, and every effort should be made to
cooperate with those involved.

Vl. Specific Encapsulant
Products and Surface
Preparation Procedure

A. Encapsulant Product
Selection
Once a surface has been found suitable for en-
capsulation and a decision has been made to
encapsulate, a specific product or product type
is selected, together with appropriate surface
preparation and application procedures. The
procedure for selecting a specific encapsulant
product is to (1) obtain information from the
manufacturert literature, users' experiences, and
any other credible knowledge base on the prod-
ucts' ability to meet the general performance
requirements and the factors listed previously in
this chapter; (2) select a group ofcandidate
encapsulant products and surface preparations
using this information; and (3) conduct field
patch tests with the candidate products on the
surfaces to be encapsulated.

B. Surface Preparation
After an encapsulant product or type has been
selected, surface preparation procedures need to
be identified. All encapsulant manufacturers

.&

provide surface preparation recommendarions
for their products. In some instances, manufac-
turers provide more than one specific recom-
mendation. Thus, it is essential to select one or
more suitable specific procedures prior to appli-
cation of the encapsulant. Consideration should
be given to identifying and testing more than
one specific surface preparation procedure be-

cause the same encapsulant may be successfully

used with one procedure and not another. Cost
and time savings may be significant for some

encapsulants if more than one surface
preparation is tested at the same time. The cure
time, and thus the test time, may be long.

General surface preparation requirements,
which are similar for all encapsulants, are pre-

sented below. Materials used and debris gener-

ated during surface preparation may be hazard-
ous and must be treated appropriately.

1. Cleaning

Encapsulants should not be applied over dirt,
rust, oil, grease, mildew, chalk, or other surface

contaminants. Surfaces should be cleaned with
nonsudsy degreasers, such as trisodium phos.
phate or other appropriate materials. Addltional
cleaning agents may be needed for mildew or
chalk removal. Cleaning can be done by hand
with a sponge or rag or with the aid of power
washing equipment. In either case, it is essential
to rinse the surface thoroughly with water to
remove cleaning residue. Job specifications may
require that specific standards be met for re-
moval of surface contaminants, e.g., ASTM D
4214 for chalk. In situations where chalk can-
not be removed to an acceptable level, the use

of a primer or stabilizer may be needed. If a spe-

cial primer is used, it is essential that it is one
recommended by the encapsulant manufacturer.

2. Deglossing

The surface of some lead-based paint films is

smooth and glossy. Deglossing to roughen the
surface is usually recommended by manufactur-
ers to improve adhesion of the encapsulant
coating. Often, specific deglossing materials will
be recommended, since they must be compat-
ible with the encapsulant. For some very hard,
chemically resistant surfaces, deglossers may not
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work, and wet sanding may be needed. Since
the choice of deglossing materials or methods
affects encapsulant adhesion, separate patch
tests using different deglossers or methods
should be considered.

3. Removal of Loose Paint
Loose paint should be removed by wet scraping.

4. Preparing Exposed Base Substrates

These substrates can warrant different surface
preparation requirements than lead-based paint
surfaces. For example, the surface of bare wood
exposed to sunlight should be wet sanded to
remove the degraded surface layer. Corroded
metal should be cleaned Lrsing HEPA-assisted
power tools or HEPA-vacuum blasting to re-
move surface rust and contaminants. Bare con-
crete and masonry materials should be washed
to remove loose dirt, degraded materials, or
other surface contaminants.

C. Field Patch Tests

A patch test evaluates the encapsulant on a

small area of the painted surface prior to the
start of work. 'When more than one surface
preparation is being tested, each surface prepa.
ration procedure, plus the encapsulant, is a
separate patch test. An encapsulant/surface
preparation system that fails a patch test is not
suitable for use in the large-scale job.

Surface preparation and encapsulation applica-
tions and installations can be done by certified
contractors or knowledgeable workers. After
the encapsulant has cured according to the
manufacturer's recommendations, an inspector
technician performs the evaluation. In at least

one State (Maryland), a public agency inspector
technician determines where the patches should
be placed, based on the plan submitted by the
owner or contractor, and inspects the patch test
(Maryland, 1988). Since other States may have
similar requirements (e.g., Massachusetts has a
formal procedure for approving encapsulants), it
is important to contact local or State agencies

before starting work.
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1. Size of Patch Tests

For liquid-applied systems, rhe recommended
test patch size is about 6 by 6 inches. For narrow
surfaces such as doorframes, a differently shaped
patch may be needed but should be about rhe
same area. Smaller 3- by 3-inch patches may be

used for fiber-reinforced wall coverings, since
they may be impossible to remove and can be

thick enough to show through a completed
system.

2. Location of Patches

At least one test patch should be applied to
each type ofcomponent in each room or exte-
rior location representing different types of
paint where the encapsulant is to be used. For
example, if the encapsulant is to be used on
walls in both the kitchen and the living room, a

patch test should be done on one wall in each
room. Although the rooms may appear to have
the same surface paint, past painting pracrices
may have been different; therefore, both rooms
should be tested. The paint testing protocol
contained in Chapter 7 also is based on the idea
that paint history and type is unique for each
room. If localized areas of a surface or compo-
nent are suspected ofhaving underlying adhe-
sion problems due to moisture, then the patch
test should be done in one of these areas. Outer
walls are good areas to test since they may be

more likely to experience moisture. Similarly,
load-bearing walls are good areas for patch test-
ing because they are subject ro srress. For thick,
reinforced coatings or wall-covering systems,
patches should be placed in an inconspicuous
place, if possible. If it is known that one type of
component has the same paint history in sev-

eral rooms, only one patch test is needed for
that component type.

3. Surface Preparation for Patch
Testing

The area prepared for the patch test should be
at least 2 inches larger in each direction rhan
the area to be encapsulated for the test, unless

the shape of the component makes this impos.
sible. The surfaces should be inspected

.&
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4. Encapsulant Application and
Installation
The encapsulant(s) should be applied in accor-

dance with the manufacturer's recommenda-
tions. The application method, wet film thick-
ness (if appropriate), and environmental
conditions should be documented for each
patch, since they should be the same when used

on the target surface. For encapsulants that can-

not be cut with a knife, consideration should be

given to substituting the soundness test de-

scribed below. After the encapsulant has cured,
the patch is examined for adhesion and compat-
ibility with the existing lead-based paint film.
Since the cure times of encapsulants range from
less than 24 hours to a period of months for a
complete cure, it may not always be possible to
perform patch tests on completely cured
patches. Nevertheless, the patch test is still a
useful method of assessing the likelihood of suc-

cess with a given product on a given surface.

5. Patch Preparation for Conducting a
Lead-Based Paint Soundness Test

The following procedure has been employed in
past projects to prepare a patch test for sound-

ness or integrity of the lead-based paint film/
base substrate system. A3lB- by 3-inch bead of
construction adhesive is applied to the central
portion of the face of an 8-inch-square piece of
gypsum wallboard. The wallboard square is

pressed onto a 6- by 6-inch patch. The curing
time recommended by the adhesive manufac-
turer should be observed. Evaluation ofresults is

discussed below

6. Visual and Adhesive Evaluation of
Field Patch Tests

The encapsulant coating should be visually ex-
amined for signs of incompatibility with the
paint film. These signs include wrinkling, blis-
tering, cracking, cratering, and bubbling of the
encapsulant. Solvent-based encapsulants (e.g.,

epoxies, polyurethanes) may react with the

@

underlying paint layer and cause bubbling,
disbonding, or other lead-based paint film dete-
rioration. Bubbling or disbonding may be de-

tected by scraping the xnface of the patch, us-

ing sufficient pressure to break any visible and
nonvisible surface bubbles. Surface imperfec-
tions may indicate that the encapsulant is in-
compatible with the existing coating. Bubbles
may also form in liquid-coating encapsulants
because of foaming during application, solvent
entrapment during cure, and other conditions.
If it can be established that the bubbles are as-

sociated with chemical reactions between the
encapsulant and the underlying paint film, or
the extent of bubbling is unacceptable, the
patch test is a failure. If deeper probing reveals a
weakened layer ofpaint, the patch test is also a

failure. If it has failed a patch test, the encap-
sulant should not be applied to the target
surface.

No standard method has been defined for field
testing encapsulant adhesion. The "X"-cut ad-

hesion method, used by the Maryland Depart-
ment of the Environment for some encapsulants
since 1988, is described here as an interim
method that appears to be effective. A patch-
edge method is also suggested for encapsulants
that cannot be cut with a knife. Procedures for
evaluating the soundness test are also provided
in this section. The ASTM or another group or
agency may provide additional technical stan-

dards or guidelines in the future. While the
ASTM has two standard field methods for mea-
suring adhesion of coatings-a tape test using
pressure-sensitive tape (ASTM D 3359) and a

portable adhesion tester (ASTM D 4541), they
have not been technically defined or used for
field patch testing of lead-based paint
encapsulants.

"X".Cut Adhesion Method. For the "X"-cut
method, the inspector technician should take a

sharp cutting tool (e.g., a knife, razor blade, or
scapel) in good condition and a hard metal ruler
(as a cutting guide) and inscribe an "X" in the
center of the patch after the encapsulant system

has cured according to the manufacturer's rec-

ommendations. Each cut line should be I llZ
to 2 inches long and should be made through
the coating, the paint, and the patch all the
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way down to the substrate. A flashlight may be

necessary to determine the depth of the cut. If
the cut does not go through the patch to the
base substrate, a second "X" cut should be made

in a different location. The first cut should not
be deepened.

To evaluate the adhesion and integrity of the
paint film, the inspector technician should use

the point of the cutting tool to attempt to peel

or lift the patch from the existing topcoat. The
point of the tool should be placed below the
encapsulant layer at the intersection of the two
cut lines. If the inspector technician can lift,
peel, or tear a large (more than 1/2 inch- or
1/2 inch-square) portion or section ofthe patch
away from the existing topcoat to which it was

applied, then the encapsulant fails the patch
test. The inspector technician should expect
that a small piece of the patch will separate

from the base substrate (up to 1i4 to 1i2 inch).
This does not indicate failure of the patch test.
Figure 13.1 shows one example of patch test
failure.

Patch,Edge Method. For the patch-edge
method, the inspector technician should make
a cut adjacent to the edge of the patch through
to the base substrate. If the thickness of the
encapsulant does not change abruptly, but
gradually decreases at the edge of the patch, the
cut should be made through as thick a layer of
the encapsulant as possible to the base sub-

strate. The point of the knife should be placed
under the encapsulant at the cut, attempting to
peel or lift the patch from the lead-based paint
topcoat or locate other delaminated layers

within the lead-based paint film. If a large
portion of the encapsulant can be lifted easily,

then the patch test fails.

Soundness Method. For the soundness method,
the inspector technician should attempt to pull
the wallboard square away from the painted sur-

face. If the paper backing of the wallboard re-
mains on the adhesive of the painted surface of
the patch, the test is a success. The patch test
fails if the adhesive is removed from the surface

of lead-based paint or if the paint film splits.
Failure at the adhesive/wallboard interface can
perhaps be overcome by the use of a different
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surface preparation procedure, as discussed

below for the encapsulant patch test.

If failure occurs in any of these procedures, it is

important ro carefully examine the back of the
delaminated portion of the patch in order to
determine if the fail"rre occurred at the
encapsulant/paint film interface or in an under.
lying layer of paint. As discussed below, encap-
sulation may still be suitable-with a different
system or surface preparation-when the failure
is interfacial but not when the failure is within
the old paint film. It may be difficult to deter-
mine the locus of failure if the paint layers and
the encapsulant coating are similar colors.

If a failure occurs, one of the following courses

of action must be taken, depending on the
cause offailure:

The adhesion between two underlying layers
of paint failed, causing delamination. Check
for this condition by examining the back of the
delaminated portion of the patch for signs of
paint. This result indicates a layer of paint that
bonded poorly and does not have sufficient ad-

hesion. Poor bonding between underlying layers

may be due to inadequate deglossing, poor.

.&

Figure l3.l Encapsulant Failure
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quality paint, or incompatible coatings. These

conditions are usua[y not correctable. Since
multiple patch tests are recommended, com-
plete all patch tests before deciding upon a plan
of action. The encapsulant should not be used

on a surface or component that has failed patch
tests.

The adhesion between the paint and the base

substrate {ailed. Check for this by looking for
signs of bare substrate and paint adhering to the
back of the delaminated portion of the patch.
Failure may be due to a painting history that
has included so many layers of paint that the
weight of the paint plus the encapsulant has

begun to weaken the bond between the paint
and the substrate. Moisture can also cause this
type of failure. This is usually not correctable,

and the encapsulant should not be used.

The adhesion between the encapsulant coating
and the top layer failed. Check for this by ex-

amining the back of the delaminated portion of
the patch for lack of paint. Failure may be due

to:

i Application of the encapsulant to a glossy

surface without adequate deglossing. It may

be possible to degloss the surface using a dif-
ferent technique and apply a second patch
test to a different area on the same compo-
nent. 'Sfet sanding is permitted to degloss

but not dry sanding.

i Inadequate curing time or improper curing
cond itions. Manufacturer's recommenda-
tions for curing and application conditions
should be consulted.

* Application of the encapsulant to a dirty or
greasy surface. The surface must be re-

cleaned, and possibly deglossed before a sec-

ond patch test is tried.

* Application of material to excessive thick-
ness. This can cause failure due to internal
stresses that cause the coating to pull away

from the substrate. The applicator should be

trained according to the manufacturer's in-
structions and a we[ film or dry film thick-
ness gauge (sometimes referred to as a "mil"
gauge) should be used during application.

.$r

Evaluation of Adhesively Bonded Flexible
Surface Covering tsts. A successful patch is

one that cannot be easily removed. lf the patch
cannot be removed, the covering will have to
be installed over the patch. In such a case, a

smaller patch in an inconspicuous place wifl
minimize the irregularity in the appearance of
the finished product.

7. Documentation of Patch
Test Results

Patch testing may involve multiple patches on
multiple surfaces. Therefore, clocumentation is

very important to be sure that the correct
encapsulant systems (including surface prepara-

tion) are applied to the target surfaces. If mul-
tiple patch tests are perfcrrmed in a dwelling, it
is recommended that a schematic drawing be

used to indicate the krcations of the patches.

Form 13.1 can be completed for this purpose.

Vll. Application and
lnstallation of the Encap-
sulation Systems

Upon successful completion of a patch test, the
encapsulant system can be applied or installed
to the targeted surface. The steps for a proper

application of an encapsulant system are sum-
marized in Thble 13.2.

A. Surface Preparation for Job
The surface preparation must be the same one
that was used in the successful patch test and
should be conducted with the same thorough-
ness and level of effort. The process of repairing
components and preparing surfaces fr>r the ap-

plication and installation of encapsulants can
generate leaded dust and debris, so precautions

must be taken. The type of precar-rtions needed

will depend upon the methods used. The appro-
priate lTorksite Preparation Level should be

selected from Chapter 8.

Repair of defective surfaces or components may

also be necessary. The encapsulant manufac-

turer should be asked to provide recommenda-
tions for caulk and other filling compounds

that are compatible with the encapsulant. To
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minimize future crack formation in the
encapsulant, these materials should match the
expansion characteristics of the encapsulant
and be compatible with the existing coatings.

For large jobs, it is advisable to have an
encapsulant manufacturer's representative
onsite to provide additional information on re-

pair and surface preparation. !7hen the repair
work and the surface preparation have been
completed, the surface should be inspected
prior to application and installation of the
encapsulant. Once the encapsulant is applied, it
becomes impossible to fix a poor surface prepa-

ration or, in the case ofa failure, to confirm that
surface preparation was done properly.

B. lnstallation and Application
of Encapsulant System

1. Nonreinforced and Reinforced
Coatings

The application procedures and requirements
depend upon the specific product type. The
same application method should be used for the
targeted surface that was used in the patch test.

Several safety considerations are important in
application: the applicator must have the ap-

propriate MSDS documentation; personal pro-
tective equipment may be needed and must be

in compliance with NIOSH or OSHA regula-
tions; and areas need to be properly ventilated.

Masking procedures should be carried out, as

needed. Surfaces to receive masking tape or
other masking materials should be clean and
free from dirt, dust, grease, and oil to ensure
good contact. Loose edges of masking materials
should be secured to avoid "flyaway," if spray

application is being used. The time between
coating application and masking material
removal may depend upon the specific
encapsulant being used.

The required environmental conditions for ap,
plication depend upon the specific encapsulant
being used. The manufacturer's specifications
should be followed. As noted previously, water-
based systems generally should not be applied to
substrates when temperatures are below 40 oF or
above 95 oF and the relative humidity is above
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85 percent. For all encapsulants, application
should be done only when the surface is dry and
the temperature of the target surface is above
the dewpoint.

Additional mixing and/or thinning of liquid
encapsulants may be needed and should be

done in accordance with the manufacturer's di-
rections. Excessive thinning can cause prema-

ture failure. For two-component coatings, it is

essential that the proper ratio of materials be

mixed according to the manufacturer's
directions. Not all two-component products are

to be mixed together in the same ratio. Two-
component materials will have a limited "pot
life." That is, once the two components are

mixed, a chemical reaction begins that can be

slowed, but not stopped, by cooling. This means

that the user has a limited period of time, i.e.,

pot life, in which to apply the product and to
clean tools. Two-component coatings may also

have an "induction time" requirement. This is a

period required after mixing but before applica-
tion to allow time for initiation of the reaction
between the two components.

Encapsulants shoutd be applied according to the
manufacturer's recommended thicknesses. Wet
film thickness gauges (sometimes called mil
gauges) should be used to ensure proper film
thickness. An encapsulant layer that is either
too thick or too thin can cause premature
failure.

Reinforced liquid encapsulants can require the
use of a fabric. The manufacturer's recommen-
dations for application ofthe fabric and proce-

dures for seaming should be followed.

For liquid coatings, cure times vary from prod-
uct to product and can depend upon atmo-
spheric conditions. Thick elastomeric coatings
may take only a few hours to be dry to the
touch, but it may take several weeks for their
mechanical properties to reach optimum values,

The time for two-component coatings to cure
depends upon temperature but is generally

about a day.

2. Adhesively Bonded Coverings

Adhesively bonded wall coverings are installed
in a manner similar to that used for vinyl wall

.&
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coverings (NBS, 1973). No special tools are

required. The typical three-step procedure is to
apply adhesive with a roller; align and trowel
the covering over the adhesive; and apply the
topcoat, if needed. There are two options for
coloring. The adhesive can be tinted the same

color as the topcoat, which ensures two coatings
with color, or two topcoats with color can be

applied over untinted adhesive.

Some product manufacturers do not supply spe-

cific adhesive and topcoat products but only
provide recommendations for choosing these

products. Generally, there are two types of ad-

1't"r1,r"r-"permanent" clay-based adhesives and
water-based, heavy-duty, but strippable adhe-
sives. Since the permanent clay-based adhesive
is more durable, it is preferred for lead-based

paint encapsulation. However, removal of a wall
system is difficult, if not impossible, when the
permanent adhesive is used. !7ater-based adhe-
sives are more easily removed than permanent
adhesives but may blister and fail when they
come in contact with moisture.

Form l3.l
Encapsulant Patch Test Documentation

Name of Person Performing Patch Test

License or Certificate Number (lf Applicable)

Complete Address of Dwelling

Date Patch Test Applied Curing Time

Date of Patch Test Evaluation

Temperature During Application and Curing

Humidity During Application and Curing

Room Surface
Location

Substrate Type of
Patch Test
(X-cut or
Adhesive

Wallboard)

Surface
Preparation

Name and
Formula-
tion of

Encapsulant

Obser-
vations

Pass/
Fail
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Adhesively bonded floor tile should be installed
according to the manufacturer's directions. If
new subflooring is installed, then the tile/
subfloor system constitutes an enclosure. Ifad-
hesion alone is used, the tiles constitute an
encapsulant.

C. lnspection of Encapsulant
Systems

Proper application and installation of
encapsulant systems requires that the surface

preparation and application procedures are cap
ried out according to the manufacturer's recom-
mendations and in accordance with the job
specifications, if any. Monitoring of surface

preparation and application is essential, in
addition to conducting the final clearance
examination.

1. Tools

Tools that may be required are a dark cloth to
check for chalk removal, copies of referenced
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surface preparation standards, wet film and dry
film thickness gauges, a moisture meter, surface

and air thermometers, a relative-humidity
meter, pressure gauges, a timepiece, and an illu-
minated viewing device. A logbook should be

used to record all inspection data.

2. Procedures

Surface preparation and application inspection
checkpoints and procedures are listed below:

i Prior to start of iob-check equipment and
encapsulant material.

* After preliminary cleanup and readying of
the area prior to surface preparation-check
for containment, protection of belongings
and property, and completion of surface re-

pairs, such as caulking.

* After surface preparation-ensure that the
surface has been prepared in accordance
with the specification and in the same man-
ner as used in the patch test.

a

Table 13.3 Steps for Obtaining Proper Application and lnstallation of an Encapsulant System

Step Description

ldentify hazard. Complete patch test and other prejob procedures

Develop job
specification

Prepare complete job specifications. Describe all work to be done. lnclude all
job requirements (e.9., quality of surface preparation, dry film thickness).
Reference standard procedures or equipment to the extent possible to avoid
misunderstandings.

Hold prejob conference. Establish common understanding of amount and quality of work to be done
among owner/specifier, contractor, and inspector technician. For example, all
parties should agree on the extent of surface preparation. Document any
changes in writing to avoid future disputes. The contractor should be prepared
to provide work (scheduling) plans, worker safety plans, lists of materials and
the amounts to be used, material manufacturer's written technical data sheets,
application instructions, MSDS, test reports, and other information required in
the job specification.

Conduct inspection lnspect coating operations. This is essential in obtaining a durable
encapsulant system. All inspection data should be recorded by the inspector
technician in a daily logbook. Suggested "inspection checkpoints" are de-
scribed in Section C.2.

Perform final clearance
inspection.

Conduct final clearance testing as described in Chapter 15.
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* For liquid encapsulants, just prior to mate-
rial application-observe mixing and
thinning, if any, for compliance with
manufacturer's written instructions. Ensure

that mixing ratio of two-component coat-
ings is correct.

i During application of encapsulant-check
environmental conditions ( temperature,
relative humidity, etc.). For liquid coatings,
check wet film thickness, color of material
(different colors should be required for dif-
ferent coats), and cure ofprevious coat be-

fore application of next coat for compliance
with manufacturer's written instructions.

i After job completion-check dry film
thickness and cure of liquid-applied coatings
and appearance for all encapsulants.

Vlll. Periodic Monitoring
and Reevaluation
Because of the limited experience with the use

ofencapsulant systems and because oftheir de-
pendence upon the integrity of a lead-based

paint film, the property owner or manager must
arrange for regular monitoring and repairs, as

needed. Visual monitoring should be performed
1 month and 6 months after application and at
the schedule specified in Chapter 6. If signs of
wear or deterioration are apparent during any
reevaluation examination, the monitoring
should be increased to a quarterly basis for the
next 6 months, then annually thereafter. In ad-

dition, residents should be instructed to notify
management of the need for repairs on a timely
basis. In some cities and States, regulatory reex-
aminations may be required, including sampling
of settled dust for lead analysis. For example,
the Maryland Department of the Environment
has the authority to inspect dwellings for a pe-

riod of 1 year following application of an
encapsulant. This is because encapsulants are

approved on a case-by-case basis, and the re-
evaluation provides a means of documenting
their performance (Maryland, 1988).

.&

lX. Recordkeeping
The owner and contractor should both main-
tain documentation of interim control or abate-
ment measures. Since the lead is not removed,
appropriate protective measures must be taken
if the encapsulant fails or if the building is reno-
vated or demolished. Although it would be pos-

sible to label existing lead-based painted sur-

faces prior to encapsulation, the warning would
likely be hidden, since it would be covered by
the encapsulant. A chemical reaction between
the marking substance and the encapsulant
could cause the encapsulant to fail. Therefore,
drawings showing locations of lead-based paint
should be mounted on a wall of a basement,
storage closet, or utility room. Records of both
the initial installation and reexaminations
should be provided to a new owner at the time
ofproperty transfer.

The following information describing the initial
application should be included with the draw-
ings kept in the building:

* Type ofencapsulant and product name.

* Exact location ofencapsulant.

* Product label and/or copy ofmanufacturert
technical product information.

+ MSDS for all products used.

i Contractor name

* Date of application.

The visual monitoring document should be kept
by the owner or local agency. Each document
should include the name of the person perform-
ing the periodic visual monitoring, the date of
the visual monitoring, the condition of coating
and signs of wear or deterioration, and results of
any leaded dust tests performed. If failure was

observed or encapsulant had been repaired, the
reasons for failure (if known), corrective actions
recommended or taken to repair failures, and
any other information pertinent to the mainte-
nance of the encapsulant should be included.
Form 13.2 may be used for this purpose.
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Name of Person Performing Visual Monitoring

License or Certificate Number (lf Applicable)

Chapter I 3: Encapsulation

Form 13.2
Lead-Based Paint Encapsulation Visual Monitoring Form

.&

Complete Address of Dwelling

Date Encapsulant was Applied

Date of Last Evaluation

Today's Date

Room Surface
Location

Substrate Name and/or
Formulation of
Encapsulation

Pass/Fail

Signature

t3-23
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.& Step-by-Step Summary
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1. Include step-by-step procedures for precleaning, cleaning during the job, and daily and final cleanings in
project design or specifications.

Z. Assign responsibilities to specific workers for cleaning and for maintaining cleaning equipment.

3. Have sufficient cleaning equipment and supplies beforebeginning work.

4. If contamination is extensive, conduct precleaning of the dwelling unit. Move or cover all furniture
and other objects.

5. Conduct ongoing cleaning during the job, including regular removal of large and small debris and dust.

Decontamination of all tools, equipment, and worker protection gear is required before it leaves contain-
ment areas. Electrical equipment should be wiped and hlgh-efficiency particulate air (HEPA) vacuumed,

not wetted down, to minimize electrocution hazards.

6. Schedule sufficient time (usually 30 minutes to an hour) for a complete daily cleaning, starting at the same

time near the end of each workday after lead hazard control activity has ceased.

7. For final cleaning, wait at least t hour after active lead hazard control activity has ceased to let dust
particles settle.

8. (Jse a vacuum cleaner equipped with a HEPA exhaus[ filter. HEPA vacuum all surfaces in the room
(ceilings, walls, trim, and floors). Start with the ceiling and work down, moving toward the entry door.

Completely clean each room before moving on.

9. Wash all surfaces with a lead-specific detergent, high-phosphate detergent, or other suitable cleaning
agent to dislodge any ground-in contamination, then rinse. Change the cleaning solution after every
room is cleaned.

10. Repeat step 8. To meet clearance standards consistently, a HEPA vacuum, wet wash, and HEPA vacuum
cycle is recommended. For interim control projects involving dust removal only, the final HEPA vacuum-
ing step is usually not needed (see Chapter 1 1). Other cleaning methods are acceptable, as long as clear-
ance criteria are met and workers are not overexposed.

1 1. After final cleaning, perform a visual examination to ensure that all surfaces requiring lead hazard control
have been addressed and all visible dust and debris have been removed. Record findings and correct any
incomplete work. This visual examination should be performed by the owner or an owner's representative
who is independent of the lead hazard control contractor.

lZ. If other construction work will disturb the lead-based paint surfaces, it should be completed at this point.
If those surfaces are disturbed, repeat the final cleaning step after the other construction work has been

completed.

13. Paint or otherwise seal treated surfaces and interior floors.

14. Conduct a clearance examinarion (see Chapter 15).

15. If clearance is not achieved, repeat the final cleaning.
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16. Continue clearance testing and repeated cleaning until the dwelling achieves compliance with all clear-
ance standards. As an incentive to conduct ongoing cleaning and a thorough final cleaning, the cost of repeated

cleaning after failing to achieve clearance should be borne by the contractor as a matter of the job specifica-
tion, not the owner.

17. Do not allow residents to enter the work area until cleaning is completed and clearance is established.

18. Cleaning equipment list:

+ HEPA vacuums.

i Detergent.

* Waterproof gloves.

i Rags.

* Sponges.

* Mops.

* Buckets.

+ HEPA vacuum attachments (crevice tools, beater bar for cleaning rugs).

* 6-mil plastic bags.

* Debris containers.

* \raste water containers.

* Shovels.

i Rakes.

* Water-misting sprayers.

* 6-mil polyethylene sheeting (or equivalent).

.&
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l. Introduction
This chapter describes cleaning procedures to
be employed following abatement and interim
control work. Dust removal as an interim con-
trol measure is covered in Chapter 1 1.

All lead hazard control activities can produce

dangerous quantities of leaded dust. Unless this
dust is properly removed, a dwelling unit will
be more hazardous after the work is completed
than it was originally. Once deposited, leaded
dust is difficult to clean effectively. Whenever
possible, ongoing and daily cleaning of leaded

dust during lead hazard control projects is rec-
ommended. Ongoing and daily cleaning is also

necessary to minimize worker exposures.

Cleaning is the process of removing visible de-

brrs and dust particles tclo small to be seen by
the naked eye. Removal of lead-based paint
hazards in a dwelling unit will not make the
unit safe unless excessive levels of leaded dust
are also removed. This is true regardless of
whether the dust was present before or gener-

ated by the lead hazard control process itself.
Improper cleaning can increase the cost of a
project considerably because additional clean-
ing and clearance sampling will be necessary.

However, cleaning and clearance can be

achieved routinely if care and diligence
are exercised.

A, Performance Standard
Although the cleaning methods described in
rhis chapter are feasible and have been shown
to be effective in meeting clearance standards,

other methods may also be used if they are

safe and effective. Th is performance -oriented
approach should stimulate innovation, reduce
cost, and ensure safe conditions for both resi.
dents and workers.

B. Small Dust Particles
Dust particles that are invisible to the naked
eye remain on surfaces after ordinary cleaning

procedures. A visibly clean surface may contain
high and unacceptable levels ofdust particles
and require special cleaning procedures.

C. Difficulties in Cleaning
While cleaning is an integral and essential com-
ponent of any lead hazard control activity, it is

also the most likely part of the activity to fail.

Several common reasons for this failure include
low clearance standards, worker inexperience,
high dust-producing methods, and deadlines.

1. Low Clearance Standards

Because very small particles of leaded dust are

easily absorbed by the body when ingested or
inhaled, a small amount can create a health haz-

ard for young children. Therefore, "clearance
standards" are extremely low for acceptable lev-
els of leaded dust particles on surfaces after haz-

ard control activities, and careful cleaning pro-
cedures are required. Although it is not possible

to remove all leaded dusr from a dwelling, it is

possible to reduce it to a safe level.

Clearance standards are described more fully in
Chapter 15. The permissible amount of leaded
dust remaining on each of the following surfaces

following lead hazard work is as follows:

+ 100 pg/fC onfloors.

+ 500 pglft2 on interior window sills (stools).

+ 800 pglftz on window troughs (the area

where the sash sits when closed).

+ 800 trrg/ft2 on exterior concrete.

These levels are based on wipe sampling.
Clearance testing determines whether the pre-
mises or area are clean enough to be reoccu-
pied after the completion of a lead paint haz-

ard control project. A cleaned area may not
be reoccupied until compliance with clearance
standards has been established. To prevent de-

lays, final testing and final cleaning activities
should be coordinated.
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2. Worker Inexperience

To understand the level ofcleanliness required
to meet the established clearance standards for
hazard control cleanup, new hazard control per-

sonnel often require a significant reorientation
to cleaning. Many construction workers are

used to cleaning up only dust that they can

see, not the invisible dust particles that are also

important to remove.

3. High Dust-Producing Methods
and/or Inadequate Containment
High dust-generating methods, inadequate con-
tainment during hazard control work, and poor
work practices can all make achievement of
clearance particularly difficult. Work practices

necessary to prevent spreading ofdust through-
out a dwelling (e.g., by tracking dust out of
work areas) are essential but sometimes tedious.
Essential work practices are sometimes mis-
takenly considered to be "flexible guidelines"
rather than necessary standards that are de-

signed to ensure that the job is completed, not
only safely, but also on time and within budget.

4. Deadlines

Daily and final cleanings have sometimes
been compromised due to project deadlines,
since cleaning comes at the end of the job.

Hurried efforts often result in clearance fail-
ure. Delayed and over-budget hazard control
projects are often the result of repeated, un-
planned recleanings that are necessitated by
inadequate containment and sloppy work
practices.

ll. Coordination of
Cleaning Activities

A. Checklist
The owner or contractor may use the following
cleaning checklist before any lead hazard con-
trol activity:

y' Is the critical importance of cleaning in
a hazard control prc'rject understoodT

y' Have a[ workers been trained and certified
for hazard control work?

y' Have the precleaning, daily, and final
cleanings been scheduled properly and
coordinated with the other participants
in the hazard control process?

y' Have cleaning equipment and materials
been obtained?

y' Do the workers know how to operate and
maintain special cleaning equipment, and
do they have directions for the proper use

of all cleaning materials?

y' Have all workers carefully studied the
step-by-step procedures for precleaning
(if needed), in-progress cleaning, and
daily and final cleanings?

y' Are all workers properly protected during
the cleaning processes (see Chapter 9)?

y' Have provisions been made to properly
contain and store potentially hazardous

debris (see Chapter 1O)?

y' Have dust-clearance testing and related
visual inspections been arranged (see

Chapter 15)?

y' Are the clearance criteria to be met fully
understood?

y' Have all appropriate surfaces been properly
painted or otherwise sealed?

y' Have appropriate records been maintained
that document participants' roles in the
hazard control project?

B. Equipment Needed for
Cleaning
The following equipment is needed to con-
duct cleaning: high-efficiency particulate air
(HEPA) vacuums and attachments (crevice

tools, beater bar for cleaning rugs), detergent,
waterproof gloves, rags, sponges, mops, buckets,
6-mil plastic bags, debris containers, waste wa-

ter containers, shovels, rakes, water-misting
sprayers, and 6-mil polyethylene plastic sheet-
ing (or equivalent).

A
e&s
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C. Waste Disposal
Regulations governing hazardous and nonhaz-
ardous waste storage, transportation, and dis-
posal affect both the daily and final cleaning
procedures. The hazard control contractor and
the disposal contractor should work together to
establish formal written procedures, specifying
selected containers, storage areas, and debris
pickups, to ensure that all relevant regulations
are met.

lll. Cleaning Methods and
Procedures

Many of the special cleaning methods and
procedures detailed in this chapter are not
standard operating procedure for general home
improvement contractors. Therefore, project
designers, responsible agencies, or owners must
ensure that contractors follow the methods and
procedures recommended herein or specially
designed alternative procedures, even though
some may appear to be redundant and unneces-
sary. These methods have been shown to be

feasible and effective in many situations and
skipping steps in the cleaning procedures can
be counterproductive.

A. Containment
Because of the difficulty involved in the re-

moval of fine dust, dust generated by hazard

control work should be contained to the
extent possible to the inside of work areas.

Inadequately constructed or maintained con-
tainment or poor work practices will result in
additional cleaning efforts, due to dust that
has leaked out or been tracked out of the work
area (see Chapter 8).

B. Basic Cleaning Methods:
Wet Wash and Vacuum
Cleaning Techniques
Because leaded dust adheres tenaciously, espe-

cially to such rough or porous materials as

weathered or worn wood surfaces and masonry
surfaces (particularly concrete), workers should
be trained in cleaning methods. As a motivator,

Chapter t 4: Cleaning

some contractors have awarded bonuses to
workers who pass clearance the first time.

Two basic cleaning methods have proven effec-
tive, when used concurrently, in lead-based

paint hazard control projects: a special vacuum
cleaner equipped with a HEPA exhaust filter,
followed by wet washing with special cleaning
agents and rinsing, followed by a final pass with
the HEPA vacuum.

Although HEPA filtered vacuums and triso-
dium phosphate (TSP) cleaners have been
considered the standard cleaning tools for lead
hazard control projects, new research, discussed

under the "Altematives Methods" section in
this chapter, suggests that other tools and prod-
ucts may also be effective in efficiently cleaning
dust while providing adequate worker protec-
tion from airborne exposure risks. Some of these

innovations may even be superior.

1. HEPA Vacuuming

HEPA vacuums differ from conventional vacu-

ums in that they contain high-efficiency filters
that are capable of trapping extremely small,
micron-sized particles. These filters can remove
particles of 0.3 microns or greater from air at
99.97 percent efficiency or greater. (A micron
is 1 millionth of a meter, or about 0.00004
inches.) Some vacuums are equipped with an
ultra-low penetration air (ULPA) filter that is

capable of filtering out particles of 0.13 microns
or greater at 99 .9995 percent efficiency. How-
ever, these ULPA filters are slightly more ex-
pensive, and may be less available than HEPA
filters.

Vacuuming with conventional vacuum ma-
chines is unlikely to be effective, because much
of the fine dust will be exhausted back into
the environment where it can settle on surfaces.

A recent Canadian study revealed that fine-
dust air levels were exceedingly high when a

standard portable vacuum with a new bag was

used, although partially filled bags were found
to be more efficient (CMHC, 1992). Consider-
ations for the proper use of a HEPA vacuum
are listed below.

.8.
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Op er ating Ins tr uctiorx

There are a numerous manufacturers of HEPA
vacuums. Although all HEPA vacuums operate
on the same general principle, they may vary
considerably with respect to specific procedures,
such as how to change the filters. To ensure the
proper use of equipment, the manufacturer's
operating instructions should be carefully fol-
lowed and if possible, training sessions arranged
with the manufacturer's representative.

Although HEPA vacuums have the same "suc-
tion" capacity as ordinary vacuums that are

comparably sized, their filters are more efficient.
Improper cleaning or changing of HEPA filters
may reduce the vacuum's suction capability.

Special Attachments

Because the HEPA vacuum will be used to
vacuum surfaces other than floors, operators
should buy attachments and appropriate tool
kits for use on different surfaces-such as

brushes of various sizes, crevice tools, and
angular tools.

Selecting Appropriate Size (s)

HEPA vacuums are available in numerous sizes,

ranging from a small lunchbucket-sized unit
to track-mounted systems. Two criteria for size

selection are the size of the job and the type
of electrical power available. Manufacturer
recommendations should be followed.

Wet-Dry HEPA Vacuums

Some hazard control contractors have found
the wet-dry HEPA vacuums to be particularly
effective in meeting clearance standards. These
vacuums are equipped with a special shut-off
float switch to protect the electrical motor
from water contact.

Prefikers

HEPA filters are usually used in conjunction
with a prefilter or series of prefilters that trap
the bulk of the dust in the exhaust airstream,
particularly the larger particles. The HEPA fil-
ter traps most of the remaining small particles
that have passed through the prefilter(s). All
filters must be maintained and replaced or

cleaned as specified in the manufacturert
instructions. Failure to do s<t may cause a re.
duction in suction power (thus reducing the
vacuumt efficiency and effectiveness). Failure
to change prefilrers may damage the vacuum
motor and will also shorten the service life of
the HEPA filter, which is far more expensive
than the prefilters.

HEPA Vacuuming P r o c e dur e s

Surfaces frequently vacuumed include ceilings,
walls, floors, windows, interior and exterior sills,
doors, heating, ventilation, and air cclnditioning
(HVAC) equipment (heating diffusers, radia-
tors, pipes, vents), fixtures of any kind (light,
bathroom, kitchen), built-in cabinets, and
appliances.

To aid in dislodging and collecting deep dust
and lead from carpets, the HEPA vacuum must
be equipped with a beater bar (agitator head)
that is fixed to the cleaning head. This bar
should be used on all passes on the carpet face

during dry vacuuming (see Chapter 1l for
details on carpet and furniture cleaning).

All rooms and surfaces should be included in
the HEPA vacuum process, except for those
that (1) were found not to have lead-paint
hazards andwere properly separated from work
areas before the process began (see Chapter 8),
or (2) were never entered during the process.

Porches, sidewalks, driveways, and other exte-
rior surfaces should be vacuumed if exterior haz-

ard control work was conducted, or if debris was

stored or dropped outside. Vacuuming should
begin on the ceilings and end on the floors, se-

quenced to avoid passing through rooms already
cleaned, with the dwellings'entryway cleaned
last.

Emptying the HEPA Vacuum

Used filters and vacuumed debris are potentially
hazardous waste and should be treated accord-
ingly (see Chapter 10). Therefore, operators
should use extreme caution when opening the
HEPA vacuum for filter replacement or debris
removal to avoid accidental release of accumu-
lated dust into the environment. This may oc-
cur, for example, if the vacuumt seal has been
broken and the vacuum's bag is disturbed.

@
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Figure l4.la Vacuum With a HEPA Filter.

1. HEPA filter

2. Main lilter Parts of a HEPA-vacuum
Most HEPA-vacuums have three
filters: HEPA filter, main filter, and pre-
filter. Debris gets sucked in through
the hose into the vacuum bag. The air
and dust get filtered through the pre-
filter, the main filter, and the HEPA
filter. The HEPA filter captures the lead

dust before the air is released into the
work area again.

3. Prefilter

Pressure
gauge

Hose

Vacuum bag

r&

Operators should also wear a full set of protec-
tive clothing and equipment, including appro-
priate respirators, when performing this mainte-
nance function, which should be done in the
containment area or offsite.

2. Wet Detergent Wash

Several types of detergents have been used

to remove leaded dust. Those with a high-
phosphate content (containing at least 5
percent trisodium phosphate, also known as

TSP) have been found to be effective when
used as part of the final cleaning process
(Milar, 1982). TSP detergents are thought to
work by coating the surface of dusts with phos-
phate or polyphosphate groups which reduces

electrostatic interactions with other surfaces

and thereby permits easier removal. Because

of environmental concerns some States have
restricted the use of TSP, and some manufac-
turers have eliminated phosphates from their
household detergents. However, high.TSP
detergents can usually be found in hardware
stores and may be permitted for limited use,

such as lead hazard control.

Other non-TSP cleaning agents developed
specifically for removing leaded dust have
also been found to be effective (possibly more
effective than TSP) in limited trials by several

Chapter l4: Cleaning

Figure l4.lb Pressure Gauge lndicator Shows
When Filters Require Changing.

a

Pressure
gauge
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Figure 14.2 HEPA Vacuum Sizes and Tools.

investigators (Grawe, 1993; Wilson, 1993) and
may also be safer, since TSP is a skin and eye

irritant. See section VII for more information
on non-TSP detergents. Proper procedures ft>r

using high-phosphate detergents also apply trr

most other types of detergents and include the
following steps:

Manufactur er's Dilution Instructions

Users of cleaning agents for leaded dust re-
mclval should follow manufacturer's instruc-
tions for the proper use of a product, especially
the recommended dilution ratio. Even diluted,
trisodium phosphate is a skin irritant and users

should wear waterproof gloves. Eye protection
should also be worn, and portable eyewash

facilities should be located in or very near the
work area. Consult rnanufacturer's directions
frrr the use clf other detergents.

Ap p r op r iat e Cle aning E quipment

Because a detergent may be used to clean leaded
dust from a variety of surfaces, several types of
application equipment are needed, including
cleaning solution spray bottles, wringer buckets,
mops, variously sized hand sponges, hrushes,

and rags. Using the proper equipment on each

surface is essential to rhe quality of the wet-
wash process.

P r op er Wet-Cleaning P r ocedur e s

At the conclusion of the active lead hazard con-
trol process and the initial HEPA vacuuming,
all vacuumed surfaces should be thoroughly and
completely washed with a high-phosphate solu-
tion or other lead-specific cleaning agent (or

equivalent) and rinsed. Select a detergent that
does not damage existing surface finishes (TSP

may damage some finishes). !7ork should pro-
ceed from ceilings to floors and sequenced to
avoid passing through rooms already cleaned.

Changing Cleaning Mixtur e

Many manufacturers of cleaners will indicate
the surface area that their cleaning mixture will
cover. Tb avoid recontaminating an area by
cleaning it with dirty water, users should foilow
manufacturer-spec ified surface-area limits.
However, regardless of manufacturers' recom-
mendations, the cleaning mixture should be

changed after its use for each room. As a rule
of thumb, 5 gallons should be used to clean no

l4-to
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Figure 14.3 Goggles, Face Shields, Gloves, and Eye Wash Facilities Should Be Available
When Used With Chemicals Such as TSP.

Latex Neoprene Nitrile

1l

:

more than 1,000 square feet. Used cleaning
mixture is potentially hazardous waste (see

Chapter 10); consult with your local water
and sewage utility for directions on its proper

disposal. !7ash water should never be poured

onto the ground. The wash water is usually
filtered and then poured down a toilet (if the
local water authority approves).

3. The HEPA/WeI Wash/FIEPA Cycle

Typical Procedures

The usual cleaning cycle that follows lead
hazard control activities is called the HEPA
vacuum/wet wash/HEPA cycle and is applied
to an entire affected area as follows:

* First, the area is HEPA vacuumed.

l4-ll
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Figure 14.4a The HEPA Vacuum, Vet Wash, HEPA Vacuum
Cycle Helps in Meeting Clearance Standards.

HEPA vacuum all surfaces
Start at the end farthest from the
main entrance/exit. As you vacuum,
move towards the main exit and
finish there.

Coudesy: Alice Hamilton Occupational Health Center

@
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Begin at the top of each room and
work down. For example, start with
the top shelves, the top of the wood-
work, and so on, and work down to
the floor. Do every inch of the win-
dows, especially the window troughs.
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* Next, the area is washed down.

* After drying, the area is again HEPA
vacuumed.

The rationale for this three-pass system is as

follows:

* The first HEPA vacuum removes as much
dust and remaining debris as possible.

* The wet wash further dislodges dust from
surfaces.

* The final HEPA cycle removes any remain-
ing particles dislodged but not removed by
the wet wash.

Chapter t 4: Cleaning

Single,Pass Wet WashlHEPA Yacuum

Some lead hazard control contractors have
found HEPA spray cleaner vacuums to be a

cost-effective alternative to the three-pass sys-

tem. Similar to home carpet-cleaning machines,

these vacuums simultaneously deliver a solution
to the surface and recover the dirty solution.
Theoretically, this process combines two of the
steps in the HEPA vacuum/wet wash/HEPA
cycle into one step. \7hi1e anecdotal evidence
indicates that the spray cleaner wet wash/HEPA
is effective for some uses, limitations have been
noted in its use for ceilings, vertical surfaces,

and hard to reach areas. This device may be

used as long as clearance standards are met.

*

Figure I 4.4b (continuedf

Use special attachments
Use the rubber cone where the floor
meets the baseboard and along all
the cracks in the floor boards. Use
the brush tool for walls and woodwork.

Use the wheeled floor nozzle for bare
floors and the carpet beater for rugs.

Rubber Cone

Move slowly
Vacuum slowly so the HEPA vacuum
can pick up allthe lead dust,

Powered Carpet Beater

Wheeled Floor Nozzle

t4-13
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Figure t 4.4c (continuedf

Wash all surfaces with suitable
detergents
Wash a// surtaces in the work area
with suitable detergents, including
areas that had been covered with
plastic. Some wallpaper should only
be HEPA vacuumed, since it may
be damaged by the detergent.

Wipe A!! Surfaces

1

Wet Mop Floor Don't Dry Sweep

l4-14
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Figure I 4.4c (continued)

Use the 3-Bucket System

To wash: Use string mops and mop
buckets with wringers. (Some experts
say NEVER use a sponge mop on the
floor. Sponge mops may only push the
lead around on the floor, not remove it.)

Dip the string mophead in the detergent
wash in bucket #1. Mop the floor.

Squeeze out the mophead in empty
bucket #2. Return to bucket #1 for more
detergent solution and continue mopping.
Repeat.

Use the third bucket for rinsing the floor.

1

1
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4. Sealing Floors

Before clearance, all floors without an intact,
nonporous coating should be coated. Sealed

surfaces are easier for residents to clean and
maintain over time than those that are not
sealed. Wooden floors should be sealed with a
clear polyurethane or painted with deck enamel
or durable paint. Vinyl tile, linoleum, and other
similar floors should be sealed with an appropri-
ate wax. Concrete floors should be sealed with
a concrete sealer or other type of concrete deck
enamel. However, if these floors are already
covered by an effective coat of sealant, it may
be possible to skip this step.

As an alternative to sealing, floors may be cov-
ered with new vinyl tile, sheet vinyl, linoleum
flooring, or the equivalent to create a more per-

manenr cleanable surface. New surfaces should
be cleaned with a cleaning solution that is ap-
propriate for that type of surface.

.&

lV. Order of Cleaning
Procedures During Lead
Hazard Control
The special cleaning procedures to be followed
during a lead-based paint hazard conffol project
are discussed in chronological order below.
Skipping steps in the process may result in fail-
ure to meet post-lead hazard control clearance
standards.

A. Precleaning Procedures
Precleaning (i.e., cleaning conducted before
lead hazard control is begun) is necessary only
in dwelling units that are heavily contaminated
with paint chips. Precleaning involves the re-
moval of large debris and paint chips, followed
by HEPA vacuuming. These steps may be fol-
lowed by removal of occupant personal posses-

sions, fumiture, or carpeting, depending on the

Figure I 4.4d (continuedf

HEPA vacuum all surfaces a finaltime
HEPA vacuum ail surtaces in the work
area, including areas that had been cov-
ered with plastic.

Starting at the far end, work towards the
decontamination area. Begin with ceilings
or the top of the walls and work down,
cleaning the floors last. Do every inch of
the windows, especially the troughs. Use
the corner tool to clean where the floor
meets the baseboard and all the cracks in
the floor boards. Use the brush tool for the
walls. Move slowly and carefully to get
allthe dust.
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Figure 14.5 SinglePass HEPA VacuumAVet Wash Technology.

Wet HEPA Vacuum

Cleaning Agent
Container

Cleaning Agent
Dispenser and
Vacuum Nozzle

.&

Worksite Preparation Level selected (see Chap-
ter B). If the furniture will not be cleaned, it
should be removed from the area or covered
with plastic prior to beginning the precleaning
procedure. Carpeting should always be misted
before its removal to control the generation of
hazardous dust.

It is usually the resident's responsibility to re-
move most of his or her personal possessions.

However, if necessary, owners or project man-
agement should be prepared to complete this
activity before lead hazard control work begins.

As a last resort, the contractor may pack any
remaining belongings and carefully seal and
move the boxes, supplying all necessary boxes,
packing materials, and staff to complete the
task. Following cleaning and clearance, the
contractor should retum all packed items to
their appropriate places. Leaving these tasks

to the contractor may be expensive and ineffi-
cient, since the contractor will need to be

insured for this function if the occupant's

Chapter l4: Cleaning

Figure 14.6 Precleaning ls Needed in Areas Vhere
Contamination and Deterioration Are High.

"&
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.& Chapter l4: Cleaning

belongings are damaged. Additionally, moving
furniture, rugs, drapes, and other items owned
by the occupant could increase leaded dust lev-
els. Clearance should be conducted after clean-
ing but before resident items are moved back in.

B. Ongoing Cleaning During
the Job
Periodic HEPA vacuuming during the lead haz-

ard control work may he nccessary to minimize
tracking ofdust and paint chips from one area

to another (e.g., when a large amount of paint
chips or dust is being generated).

C. Daily Cleaning Procedures

Cleaning activity should be scheduled at the
end of each workday when all active lead haz-

ard control throughout the dwelling has ceased.

Sufficient time must be allowed for a thorough
and complete cleaning (usually about 3O min-
utes to an hour). Daily cleaning helps achieve
clearance dust levels by minimizing problems

that may otherwise occur during final cleaning
and limiting worker exposures. \7hi1e daily
cleaning can be skipped in vacant dwelling
units, it is required when occupants will

Figure 14.7 Plastc Sheeting Should Be Repaired as Part of
Daily Cleanup.

.&

return in the evening. Under no circumstances
should debris or plastic be left outside overnight
in an unsecured area, even if the dwelling is

vacant. Daily cleaning should consist of:

A Removing large dehris.

* Removing small debris.

+ HEPA vacuuming, wet clean, HEPA
vacuuming (horizontal surfaces only)

* Cleaning exterior.

* Patching and repairing plastic sheeting.

* Securing debris/plastic.

1. Large Debris

Large demolition-type debris (e.g,, doors, win-
dows, trim) should be wrapped in 6-mil plastic,
sealed with tape, and moved to a secure area on
the property designated for waste storage. All
sharp corners, edges, and nails should be ham-
mered down to prevent injury and minimize
the tearing of plastic. It is not necessary to wrap

each individual piece of debris in plastic if the
entire load can be wrapped. A secure area either
outside or inside the property must be desig-

nated as a temporary waste-storage area. Cov-
ered, secured, and labeled dumpsters placed on
or near the property may be used. Proper segre-

gation of waste should be enforced at this time
(see Chapter l0).

2. Small Debris

After being misted with water, small debris
should be swept up, collected, and disposed

of properly. The swept debris should be placed

in double 4-mi1 or single 6-mil polyethylene
(or equivalent) plastic bags, properly sealed,

and moved to the designated trash storage area.

Tiash bags should not be overloaded; over-
loaded bags may rupture or puncture during
handling and transport.

3. Exterior Cleaning

Areas potentially affected by exterior lead haz-

ard control should be protected via a contain-
ment system (see Chapter 8). Because weather
can adversely affect the efficacy of exterior

l4-18
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containment, the surface plastic of the contain-
ment system should be removed at the end of
each workday. On a daily basis, as well as during
final cleaning, the immediate area should be

examined visually to ensure that no debris has

escaped containment. Any such debris should
be raked or vacuumed and placed in single 6-
mil or double 4.mi1 plastic bags, which should
then be sealed and stored along with other con-
taminated debris. HEPA vacuuming is appropri-
ate for hard exterior surfaces, not soil.

4. Worker Protection Measures

General worker protection measures are dis-
cussed in Chapter 9. Studies indicate that dur-
ing daily cleaning activities, especially while
wet sweeping, workers may be exposed to high
levels of airborne dust. Therefore, workers
should wear protective clothing and equip-
ment, especially appropriate respirators.

5. Maintaining Containment
The integrity of the plastic sheeting used in a

lead hazard control project must be maintained.
During their daily cleaning activities, workers
should monitor rhe sheeting and immediately
repair any holes or rips with 6-mi1 plastic and
duct tape.

V. Order of Final Cleaning
Procedures After Lead
Hazard Control
Before treated surfaces can be painted or sealed,

final cleaning procedures must be completed.
Because airborne dust requires time to settle,
the final cleaning process should start no sooner
than I hour after active lead hazard control has

ceased in the room. See Appendix 11 for details
regarding dust settling.

A. Final Cleaning
As the first stage in the final cleaning, floor
plastic should be misted and swept as detailed
earlier in this chapter. Upper-level plastic,
such as that on cabinets and counters, should
be removed first, after it has been misted with
water and cleaned. All plastic should be folded

Chapter l4: Cleaning

carefully from the corners/ends to the middle
to trap any remaining dust. Next, remove both
layers of plastic from the floor.

Plastic sheets used to isolate contaminated
rooms from noncontaminated rooms should
remain in place until after the cleaning and
removal of other plastic sheeting; these sheets

may then be misted, cleaned, and removed last.

Removed plastic should be placed into double

4-mi1 or single 6-mi1 plastic bags, or plastic bags

with equivalent (or better) performance charac-
teristics, which are sealed and removed from the
premises. As with daily cleanings, this plastic-
removal process usually requires workers to use

protective clothing and respirators.

After the plastic has been removed from the
contaminated area, the entire area should be

cleaned using the HEPA/wet wash/HEPA cycle,
starting with the ceiling and working down to
the floor. After surfaces are repainted or sealed,

a final HEPA/wet wash/HEPA cycle may be

necessary ifaccumulated dust caused by other
work is visible.

1. Decontamination of Workers,
Supplies, and Equipment

Decontamination is necessary to ensure that
worker's families, other workers, and subsequent
properties do not become contaminated. Spe-

cific procedures for proper decontamination of
equipment, tools, and materials prior to their
removal from lead hazard control containment
areas should be implemented, as described be-

low and in Chapters 9 and 10.

'!7ork clothing, work shoes, and tools should
not be placed in a worker's automobile unless

they have been laundered or placed in sealed

bags. All vacuums and tools that were used

should be wiped down using sponges or rags

wirh detergent solurions.

Consumable/disposable supplies, such as mop
heads, sponges, and rags, should be replaced,
after each dwelling is completed. Soiled items
should be treated as contaminated debris (see

Chapter 10).

.&
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Figure 14.8a Pick Up Corners of Plastic
Sheeting.

Durable equipment, such as power and hand
tools, generators, and vehicles, should be

cleaned prior to their removal from the site;
the cleaning should consist of a thorough
HEPA vacuuming followed by washing.

B. Preliminary Visual
Examination
After the preliminary final cleaning effort is

completed, the certified supervisor should visu-
ally evaluate the entire work area to ensure that
all work has been completed and all visible dust
and debris have been removed. While the pre-

liminary examination may be performed by the
lead hazard control supervisor, contractor, or
owner as a preparatory step before the final
clearance examination, it does not replace the
independent visual assessment conducted dur-
ing clearance.

If the visual examination results are unsatisfac-
tory, affected surfaces must be retreated and/or
recleaned. Therefore, it is more cost effective to
have the supervisor rather than the clearance
examiner perform this initial examination.

C. Surface Painting or Sealing
of Nonfloor Surfaces
The next step of the cleaning process is paint-
ing or otherwise sealing all treated surfaces

except floors.

Surfaces, including walls, ceilings, and wood-
work, should be coated with an appropriate
primer and repainted. Surfaces enclosed with
vinyl, aluminum coil stock, and other materials
traditionally not repainted are exempt from the
painting provision.

D. Final lnspection
The final clearance evaluation should take
place at least t hour after the final cleaning.
Clearance has three purposes: 1) to ensure that
the lead hazard control work is complete, 2) to
detect the presence of leaded dust, and 3) to
make sure that all treated surfaces have been
repainted or otherwise sealed. Clearance is
usually performed after the sealant is applied
to the floor. See Chapter 15 for information
on clearance examination procedures.

E. Recleaning After Clearance
Failure
If after passing the final visual examination, the
dwelling unit fails the clearance wipe dust tests,

4;
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the HEPA/wet wash/HEPA cleaning cycle
should be carefully and methodically repeated.
Failure is an indication that the cleaning has

not been successful. Recleaning should be con-
ducted under the direct supervision of a certi-
fied supervisor. Care should be exercised during
the recleaning of "failed" surfaces or compo-
nents to avoid recontaminating "cleared"
surfaces ()r components.

Vl. Cleaning Cost
Considerations
An important consideration in determining
lead hazard control strategies and methods is

the cost and difficulty of required daily and final
cleanup operations and the ease with which
one can meet dust-clearance standards. A gen-

eral rule of thumb is that lead hazard control
strategies that generate the most dust will have

higher cleanup costs and higher initial clear-

ance test-failure rates.

A. lnitial Clearance Test
Failure Rates

The likelihood of passing final dust-clearance

tests is highly correlated with the chosen inter-
vention strategy, methods, and care exercised
by the contractor. For example, in one study
(HUD, 1991) initial wipe-test failure rates were

14 percent for interior window sills, 19 percent
for floors, and 33 percent for window troughs.

The passffail rates for each surface were strongly
associated with the dwelling unit abatement

strategy employed. Chemical removal and

hand-scraping strategies experi-enced higher
failure rates than replacement and encapsula-
tion/enclosure strategies (see Thble 14.1).

However, results of the HUD demonstration
project indicated that clearance failure is not
solely related to abatement method. The report
stated that "the diligence and effectiveness of
an abatement contractor's cleaning process ...

had a major impact on ... the likelihood of the
dwelling unit to pass the final wipe test clear-
ance" (HUD, 1991).

Chapter l4: Cleaning

Figure 14.8c Dispose of Plastic Sheeting in a
Plastic Trash Bag.

B. Key Factors ln Effective
Cleaning
Effective cleaning will be aided by adequate

sealing of surfaces with polyethylene sheeting
prior to lead hazard control, proper daily clean-
ing practices, good worker training, and atten-
tion to detail. SThere poor worksite preparation
is employed, additional cleaning may be re-
quired to meet clearance.

C. Special Problems
Surfaces such as porous concrete, old porous

hardwood floors, and areas such as corners of
rooms and window troughs pose especially diffi-
cult cleaning challenges. Port>us concrete and

corners of rooms normally require additional
vacuuming to achieve an acceptable level
of cleanliness.

The lead hazard control strategy of enclosure is

frequently chosen for window troughs and for
old porous hardwood floors due to the difficulty
of adequately cleaning these surfaces. This

.E-
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option provides not only a clean surface but
a more permanently cleanable surface for
dwelling occupants to maintain.

Vll. Alternative Methods
Alternatives to the recommended cleaning
tools and practices discussed in this chapter
are available, some having significant potential
for increasing effectiveness and lowering costs.

A recent Canadian study (CMHC, 1992) eval-
uated the effectiveness of contaminated dust
cleanup activities using tools that would gener-

ally be available to construction contractors and
homeowners. Vinyl flooring and carpeting were
cleaned using several wet/dry vacuuming sys-

tems, sweeping, and wet mopping. The study
found that regular vacuums with empty bags

send a steady stream of fine particles into the
air, while vacuums with partially filled bags

were more efficient. This finding suggests rhe
necessity for HEPA vacuums. Other vacuums
may be used if workers do not experience in-
creased exposures, if compliance with clearance
standards is achieved, and if a variance from
OSHA regulation (29 CFR 1926.62 (hX4))
is obtained by the contractor or employer (if
required).

Agitator heads on vacuums were demonstrated
to significantly enhance vacuum effectiveness
on carpets in cleaning up fine dust without

.-*-

increasing airborne dust levels. Table 14.2 sug-
gests that a central vacuum with an agitator
head is most efficient at removing dust and
minimizing recontamination, probably because
the vacuum exhaust is blown away from living
areas. Because many houses do not have central
vacuuming systems, a portable HEPA vacuum is
the next best choice (see Table 14.2). Vacuums
without agitator heads appeared to perform
relatively poorly on carpets.

A. Vacuums
Regular (non-HEPA) dry vacuums potentially
produce hazardous levels of airborne dust and
therefore should be avoided. Externally ex-
hausted vacuum units with adequate dust-
retaining capability may be used. The OSHA
lead standard requires the use of HEPA vacuum
equipment (see 29 CFR 1926.62 (h)(4), which
states, "where vacuuming methods are selected,
the vacuums shall be equipped with HEPA
filters").

B. Tlisodium Phosphate and
Other Detergents
TSP detergents have been used successfully for
a number of years in lead hazard control work.
Howeveq in recent years, other new cleaning
agents have been developed specifically for
leaded dust removal. The need for alternatives
has been fueled by the fact that TSP is an eye

Table l4.l lnitial Cleaning Wipe'Test Failure Rates for Various Abatement Strategies

Source: U.S. Department of Housing and Urban Development (August 199'1) The HUD Lead-Based Paint
Abatement Demonstration (FHA)

Dust Test
Location

Hand Scrape
MHeat Gun

Chemical
Removal

Enclosure Encapsulation Replacement All Methods

FIoors 28.B% 22.7o/" 20.0% 13.8/" 12.5Y" 19o/"

Sills 24.40/" 24.17o 8.2% 4.8% 17.4o/o 14Yo

Wells 44.5o/o 45.7"/o 23.7% 25.7o/" 21.0% 33%
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and skin irritant and is increasingly restricted
from household use and unavailable in many
local jurisdictions. TSP also damages some

finishes. Recently reported trials of two new
products suggest that alternative lead-specific
cleaning agents may be more effective and safer

than TSP (Grawe, 1993; Wilson,1993).

Chapter l4: Cleaning

These Grzidelines do not prohibit the use of
non-TSP cleaning agents. HUD encourages

further evaluation of altemative cleaning
methods. Use of any cleaning agent that re.
sults in compliance with clearance criteria
is encouraged.

,

Table 14.2 Mass Removal Efficiency for Extended Vacuuming Cycles

Source: Canada Mortgage and Housing Corporation: Saskatchewan Research Council (December 1992) Effectiveness of
Clean-up Techniques for Leaded Paint Dust

Cycle Number

Mass Hemoval Efficiency Percentages

Cleaning Method

Central
Vacuum-Plain

Tool

Centra!
Vacuum-Agitator

Head

HEPA Vacuum Portable
Vacuum-Plain

Tool

1

2

3

4

5

6

7

B

I
10

11

12

13

14

15

16

17

18

19

20

34.7

47.0

51.9

56.0

59.3

61.6

63.8

67.5

67.5

67.2

71.0

80.2

85.9

87.8

88.9

91.2

93.1

95.4

97.7

100.0

102.3

104.6

104.6

103.8

55.4

61.2

66.3

67.0

72.1

74.4

76.4

77.5

78.7

80.2

80.2

84.1

84.5

84.5

17.5

23.0

26.6

29.4

32.5

34.9

36.5

38.1

40.1

41.7

41.7

44.8

46.8

48.4

49.6

50.8

52.4

53.6

54.4

55.2
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* Step-by-Step Summary
"1"

Clearamcsr How To Do I8
1. Decide who will conduct clearance. Clearance on all abatement projects and federally funded interim con-

trol work must be done by a certified risk assessor or inspector technician. The U.S. Department of Housing
and Urban Development (HUD) strongly recommends the use of a certified risk assessor or inspector techni-
cian who is completely independent of the lead hazard control contractor to eliminate conflicts of interest.
Some local jurisdictions may require a license to conduct clearance.

2. Finish the lead hazard control and cleanup effort. Seal floors before clearance testing (if necessary).

3. Wait t hour to allow any airborne dust to settle. Do not enter the work area during that hour.

4. Conduct visual examination.

a. Determine if all required work has been completed and all lead-based paint hazards have been
controlled.

b. Determine if there is visible settled dust, paint chips, or debris in the interior or around the exterior.

5. Complete the Visual Clearance Form contained in this chapter; if all specified work was not completed,
inform the owner and order completion of work and repeated cleanup, if necessary.

6. Conduct clearance dust sampling of floors, interior window sills, and window troughs using the protocol
in this chapter.

7 . Conduct clearance soil sampling if bare soil is present that was not sampled previously, or if exterior paint
work was completed as part of the lead hazard control effort. Whenever exterior work has been done, it may
be necessary to take samples from soil that is not bare to determine if contamination has occurred. If results

are above 2,000 pg/g (or 400 pg/g in high contact play areas), compare the results to baseline soil sampling
results to determine what additional measures are needed.

8. Complete the Dust and Soil Sampling Clearance Form contained in this chapter.

9. Submit samples to a U.S. Environmental Protection Agency (EPA) recognized laboratory participating in
the National Lead Laboratory Accreditation Program (NLLAP) for analysis.

10. Interpret results by comparing them to the HUD Interim Clearance Standards contained in this chapter
(until EPA issues its health-based leaded dust standards).

11. lf clearance is achieved, go to step 15.

12. Order repeated cleaning or soil treatments if results are above applicable standards. Clean all surfaces the
sample represents.

13. Continue sampling and repeated cleaning until the dwelling achieves compliance with all clearance
standards.
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.& Step-by-Step Summary (continuedf

14. Complete any related construction work that does not disturb a surface with lead-based paint (all work
that does disturb painted surfaces or that could generate leaded dust should be completed as part of the lead
hazard conrol effort).

15. Issue any necessary statements of lead-based paint compliance or releases and maintain appropriate records.

16. Permit residents into the cleared work area.

&
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l. lntroduction

A, Purpose of Clearance
Clearance refers to the various environmental
evaluation procedures used to determine if:

* The lead hazard control work was actually
completed as specified.

* The area is safe for unprotected workers to
enter.

* The area is a safe place for residents and
young children to live.

Since most lead hazard control work generates a

considerable amount of leaded dust, and since
previous studies have indicated that cleaning
can be accomplished only with great care and
skill (HUD, 1991), it is necessary to determine
if the cleaning was successful. Some type of
clearance is required for all forms of lead hazard

control. Certified risk assessors or certified in-
spector technicians (clearance examiners) can
best recommend the exact type of clearance
testing to be employed on a specific project.
The process outlined in this chapter provides a

means of determining if lead hazards have been
controlled.

B. Clearance as the Endpoint
If clearance criteria are met, the contractor who
performed the work can conclude that the job is
complete. However, if the clearance criteria are

not met, the contractor must complete the work
and/or repeat the cleaning process until the area

is clean enough to meet clearance criteria. For
example, if the job included the removal and
replacement of all windows, but the clearance
examiner determines that one window has been
overlooked, the contractor must remove and
replace it as originally specified (in addition to
carrying out any necessary additional cleaning
in that area). Similarly, if excessive leaded dust
levels remain, the contractor's job cannot be

considered complete until leaded dust levels

are below clearance standards. Normally, the
final payment to the contractor is withheld
until compliance with clearance standards is

achieved.

The clearance examination described in this
chapter is similar to the punchlist that follows a

typical construction or repair job. The major
difference is that the normal visual check is al-
most always augmented with environmental
testing since leaded dust and soil hazards are not
visible to the naked eye.

The clearance examination protects all parties
involved-the job contractor, the owner, and
the resident. The process provides the contrac.
tor with an objective determination that the
job was completed safely. The owner will have
assurance that the abatement job was successful

in correcting hazards and that the amount of
leaded dust left after the work was completed is

at a safe level. The resident can be certain that
dangerous shortcuts were not taken during the
work process and that resident children will be

safe.

C. Conflicts of lnterest
The owner should retain the services of a certi-
fied risk assessor or a certified inspector techni.
cian to determine compliance with clearance
criteria. The clearance examiner must not be
paid or employed, or otherwise compensated by
the lead hazard control contractor and should
have no vested interest in seeing that the job is
completed on schedule. The clearance exam-
iner's only concem should be that compliance
with clearance standards has been achieved.

This does not mean that job supervisors should
not perform their own visual assessments of the
quality of the cleanup job performed by their
workers. Such assessments will help ensure that
clearance criteria are met the first time around.

Some owners of multiple dwelling units may
wish to have lead hazard control work per-

formed by their own trained crews, rather than

I 5-5
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contract for such services. In this case it is

essential that clearance testing be performed by

an independent third party whose payment is

not dependent on completion of the job within
any particular time period.

The clearance procedures contained in this
chapter should always be included in the job
specifications so that performance responsibili-
ties are clear.

ll. Time Between
Completion of Cleanup
and Clearance

Clearance dust sampling should be performed

no sooner than t hour after completion of the
final cleanup to permit airborne leaded dust to
settle. Clearance dust sampling is for settled

leaded dust, not airborne leaded dust, since the
main source of lead exposure for children is

through contact with contaminated surfaces

followed by ingestion. Most children in the
United States. are not lead poisoned by inhala-
tion (AfSDR, 1988). Airborne leaded dust

sampling is not recommended for clearance
purposes in lead hazard control work.

While often performed for asbestos abatement
projects, air sampling does not appear to be a

useful tool for determining if clearance has been

achieved in lead hazard control work. Because

asbestos fibers are known to have low settling
velocities (that is, they take a long time to set-

tle out of the air), air sampling can be used to
determine the effectiveness of the cleanup effort
in asbestos abatement jobs. But because dust
particles typically generated during lead abate-

ment jobs are largeq denser, more spherical,
and heavier, settling time is much faster.

The U.S. Department of Housing and Urban
Development's (HUD's) Interim Guidelines for
Hazar d I dentific ation and Ab atement in P ublic and

IndianHousingrecommended 24 hours as the
minimum waiting period to allow airborne lead-

contaminated particles to settle, although no
justification for the Z4-hour waiting period was

provided (HUD, 1990a). The reduction in the
waiting period before sampling from 24 hours

to t hour marks an important change in the
new recommendations. The current Guidelines

recommend t hour because the additional
amount of leaded dust that would settle onto
floors after t hour is negligible. The analysis

supporting this finding is summarized below.
(A full description of the analysis can be found
in Appendix 11.)

Analysis of the settling velocity of airborne
leaded particulate has demonstrated that nearly

all particulate greater than 5 pm in diameter
will have settled out of the air within an hour.
It is estimated that any remaining airborne par-

ticulate less than 5 pm would contribute no
more than an additional 5 pgl{t'zof lead to sur-

face dust, even if all of it were to settle out of
the air. This is well below the HUD Interim
Clearance Standard for floors (100 rrg/fC) and

also well below the routine limit of quantitation
for wipe sampling (25 pgfftz). Therefore, a re-

duction in the waiting period to t hour is justi-
fied. This change will contribute to significant
cost savings by cutting 1 day off the length of
the abatement job (reducing relocation costs

and job delays). Entry into the area should be

prohibited during the 1-hour waiting period to
keep turbulence and re-entrainment of particu-
late matter to a minimum.

lll. Visual Examination
Procedures

Clearance occurs in two main phases: visual
examination and environmental sampling
(dust and, if exterior work was conducted, soil

sampling). A standard Visual Clearance Form

can be found at the end of this chapter (see

Form 15.1).

A. Determination of
Completed Work
A visual examination determines whether the
work on all interior and exterior surfaces to be

treated was in fact completed and to ensure that
no visible settled leaded dust or debris are pre-

sent. Visual clearance is a relatively straightfor-
ward process requiring an understanding of the
scope of the job and a keen eye for detail. It is

.&
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essential that clearance examiners have full
knowledge of the extent of the work and spe-

cifically which surfaces did nor require treat-
ment. The clearance examiner should have ac-

cess to any risk assessment or paint inspection
report as well as the job scope of work or specifi-

cations and a report from the owner or contrac-
tor that the work has been completed.

The visual examination of completed work
should be done on a room-by-room basis to en-

sure that all areas are examined (this includes

the exterior and common areas). In most cases

the visual examination will be conducted by a

clearance examiner when the environmental
samples are collected.

\7hen paint removal and repainting or soil re-

moval and covering is planned, verification of
the removal of the lead hazards will be neces-

sary prior to the completion of work. In these

instances the owner or a representative of the
owner (which may be the hazard control con-
tractor) may take responsibility for confirming
that the hazard is removed prior to repainting
or covering. This allows the owner to avoid
the expense of having the clearance examiner
travel to the job site twice-once to verify the
hazard removal and again to collect environ-
mental samples. On the other hand, owners
may choose to have the clearance examiner
confirm that the work was actually completed.
Regardless of who verifies the hazard removal,
verification should be documented on
Form 15.1.

In multifamily housing of similar construction,
it is not necessary to perform a visual examina-
tion ofevery single unit. Instead, a random
sample of abated units can be visually examined
before the paint is apphed. The abatement con-
tractor should not know ahead of time which
units will be visually inspected prior to repaint-
ing. The random sample size can be determined
by using the table for lead-based paint inspec-

tions (Thble 7.3). Random sampling of single-
family dwellings is not possible due to the large

variability in construction and work. Therefore,
each single-family dwelling should be cleared
individually.

Chapter l5: Clearance

In the case of a child with an elevated blood
lead level, local authorities may require that the
treatment of all indicated surfaces be verified by
a government employee or certified third party,

especially in cases where the abatement has

been ordered by local authorities. Clearance
examiners should determine if the property
they are investigating has been abated as a re-

sult ofa legal or regulatory proceeding. Ifso, the
enforcement agency should be contacted to co-
ordinate clearance procedures, prevent duplica-
tion of effort and, most importantly, ensure that
the private clearance process is not inadvert-
ently overstepping the bounds of the normal
practices of the local health department or
childhood lead-poisoning prevention program.

1. Paint Removal and Repainting

A11 surfaces where paint has been removed
should be visually examined prior to repainting.
Ifclearance is conducted after new paint is ap-

plied, it is often impossible to determine if the
old paint was actually removed. Areas com-
monty overlooked during paint removal projects

include the underside of interior window sills
and handrails, backside ofradiator ribs, bottom
edge ofdoors, top ofdoorframes, and the back
edge of shelving.

For both onsite and offsite removal, the clear-
ance examiner or the owner should examine
the bare surfaces to ensure that there is no vis-
ible residue. If residue remains, the component
should be cleaned prior to repainting or
refinishing.

\Wipe sampling and x,ray fluorescence (XRF)

testing are not appropriate tools for determining
the effectiveness of paint removal from a par-

ticular surface. Wipe sampling cannot dlslodge
any leaded dust that may have been absorbed

into the substrate during the removal process,

nor can it remove paint that is still bonded to
the substrate. !7ipe sampling is appropriate for
measurement of settled leaded dust on floors,
interior window sills, and window troughs. It is
not appropriate to apply the settled leaded dust
clearance standard to these components since
the bare surface will be sealed with new paint,

.&
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thus rendering the dust inaccessible. Appendix
1 describes how much lead-contaminated dust
can remain on a surface (at least 35,000 ugfC)
before it would cause the newly applied paint
to become lead-based paint (at 0.5 percent).

2. Building Component Removal
and Replacement

If building components coated with lead-based

paint were removed as a lead hazard control
measure, the clearance examiner should have
detailed knowledge ofthe scope ofthe replace-
ment activities so that actual removal can be

verified. Each building componenr specified for
replacement should also be examined to deter-
mine if it was overlooked during the lead hazard

control work.

3. Enclosures

Complete installation of enclosure systems,

such as new drywall, paneling, or siding, can be

best evaluated by direct visual observation. The
clearance examiner should determine that the
mechanical fastening system used to hold the
enclosure to the substrate is adequate. This is

especially important for ceilings. A11 seams and
edges in the enclosure should be sealed to pro-
vide a "dust-tight," but not necessarily airtight,
system.

4. Soil Treatments

Soi[ treatments, which typically consist of some

form of covering or removal and/or replace.
ment, can be assessed by direct visual observa-
tion to determine if the covering is present. For
example, if sod or asphalt has been used as a soil
covering, the clearance examiner should deter-
mine if all bare areas have been covered by the
sod or asphalt, as specified.

No visible lead-based paint chips should be

observed in soil following lead hazard control
work. It is not necessary to tum over or rake soil
to look for paint chips. A visual examination of
the surface is adequate.

Ifexterior work on lead-based paint has been
performed, baseline soil samples should have
been collected but not necessarily analyzed un-
til clearance soil samples have been collected,

,&

analyzed, and compared to clearance standards.

It may be necessary to collect samples from soil
that is not bare to determine if contamination
has occurred. Ifpost-hazard control soil levels
are below applicable limits, the preabatement
samples need not be analyzed. The clearance
level for most soil is 2,000 Wle 900 yglgfor
small, high-contact play areas). If post.hazard
control soil levels are greater than or equal
to the applicable limits, the baseline samples

should be analyzed to determine where addi-
tional work is needed. If paint chips originating
from the work are identified in the soil, they
should be picked up with a high-efficiency
particulate air (HEPA) vacuum.

5. Encapsulants

Another category of lead hazard control that
can best be assessed visually is the application
of encapsulants. Assuming that the encapsulant
was properly selected for the surface undergoing
treatment and that patch tests were conducted
as recommended in Chapter 13, the clearance
examiner can determine if the encapsulant is

in fact present.

6. Interim Controls
Visual examination of the wide variety of in-
terim control measures consists of a confirma-
tion that all lead-based paint (either suspected

or identified through testing) is stabilized and
that any friction, impact, and other surfaces

marked for treatment in the risk assessment

report or project specifications have all been
properly treated. No known or suspected lead-
based paint should be in a deteriorated condi-
tion in a cleared dwelling.

B. Visual Examination for
Settled Dust and Debris
There should be no evidence of settled dust fol-
lowing a cleanup effort. If dust is observed, the
contractor must be required to repeat the clean-
ing effort before clearance dust samples are col-
lected to avoid conducting dust sampling twice.
Any settled dust present following abatement
or interim control work provides sufficient
evidence that cleanup was not adequate (see

Figure 15.1).
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should not be left at the curbside for trash
pickup; all waste should be removed from the
site. The examiner should be particularly con-
scientic'rus about looking for paint chips when
exterior components have been disturbed.

lV. Clearance Dust
Sampling
A visual examination alone is not adequate

for determining if a residence is safe for occu-
pancy, since small dust particles are not visible
to the naked eye. A person with normal eye-

sight cannot detect individual dust particles

smaller than 50 pm in diameter (Olishifski,
1983). Data indicate that a significant percent-
age of the dust generated during abatement is
smaller than 50 pm (Mamane,1994 NIOSH,

.&

Lead Tracking

Lead dust can be transported from one area to
another on shoes.

Tracking lead dust from one area to another is a big
problem on lead hazard controljobs. Lead dust can
be tracked on shoes from the work area to the out-
side. Sometimes lead dust from the outside soil is
tracked into the work area. Lead dust from a porch
or nonwork area can get tracked into a cleaned area.
When this happens, the whole area must be cleaned

Figure I 5.1 Visible Dust lndicates Cleaning Should
Be Repeated.

There are conflicting reports regarding the use

of the so-called "white glove test" as part of
the visual examination. Some housing agencies

have indicated that they find rhis to be a useful
preliminary examination tool, while others
indicate thar this test almost always shows

some discoloration, even if surfaces have been
cleaned well. Until it has been demonstrared to
effectively predict leaded dust levels, use of the
"white gkrve test" is left to the discretion of the
examiner and is not recommended by HUD.
The "white glove test" is not a substitute for
laboratory analysis of dust samples.

Finally, the grounds around the dwelling should
also be examined visually to make certain that
all waste and debris have been remclved and
that leaded dust or paint chips were not trans-
ferred outside the dwelling. For example, waste

I 5-9
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1993b). Since these smaller dust particles are

associated with an increased risk of lead poison-

ing, clearance dust testing is required to deter-
mine if a leaded dust hazard remains following
lead hazard control work.

Unless U.S. Environmental Protection Agency
(EPA) regulations establish different clearance
levels, the following HUD clearance standards

should be used, based on wipe sampling:

+ 100 pg/ftz for floors.

+ 500 pgl{tz {or interior window sills.

+ 800 ggl{tt for window troughs and exterior
concrete or other rough surfaces.

There is no standard for vacuum sampling at
this time.

Portable XRF analyzers have not yet demon-
strated a capacity to detect dust lead levels in
the range of interest. !7et chemical field test
kits are also not sufficiently reliable for routine
analysis of leaded dust at this time and do not
yield quantitative data that can be compared
to clearance standards.

Dust samples must be analyzed by laboratory
methods such as atomic absorption spectro-
scopy, inductively coupled plasma-emission

spectroscopy, laboratory XRF using standard
methods, or other equivalent analytical meth-
ods (see Appendix 14). Onlv laboratories that
participate in a national proficiency testing pro-
gram and are recognized by EPA should be used.

If the dust sample from any surface indicates a
leaded dust level above the clearance standard,
all similar surfaces in the dwelling that sample

represents (e.g., all interior window sills or
floors) should be recleaned and retested. Only
the similar components need to be recleaned,
not necessarily the entire dwelling. If any such
surface fails twice, the property owner should
consider additional hazard control measures

and/or further sealing of the surface. See sec-

tions D and VII for further disussion interpret-
ing dust sampling results.

.&

A. Multifamily Housing
l2O or More Unitsf
It is possible to conduct clearance dust sampling
in a number of randomly selected dwelling units
in multifamily housing where similar dwelling
units have undergone comparable types of lead

hazard control activity. The randclm sampling
can be performed for a portion of the housing
developrnent or for all of it. In either case the
randomly selected units represent a specified
group of housing units. The contractor must not
know in advance which unirs will be sampled
since this would hias the results. In addition,
it is necessary to choose an adequate number
of randomly selected units (Thble 7.3). Signifi-
cant cost savings could be realized with such a
sampling plan.

However, the irnplicaticlns of random clearance
sampling should be understood fully before it is

used. First, if the randorn sampling shows that
levels of leaded dust are too high, it will be nec-
essary to reclean not only the affecred colnpo-
nent in the selected dwelling unit, but also the
affected component in all the other units that
rhe randr,mly selected unit was ftreant t() repre-
sent. Alternatively, all the units represented by
the randomly selected unit could be sampled
individually to determine which ones need re-
cleaning. The costs of repeated sampling should
be compared with the ct'rsts of repeated clean-
ing. Regardless of whether all the represented
units are sampled or recleaned, a further delay
in permitting residents hack into the area is pos-

sible when using random clearance sampling.

Second, insurance carriers covering lead hazard

control work may demand a high degree of as-

surance that the work was performed properly
in each and every dwelling. The extra cost of
dust sampling in all units is likely to be rninor
compared ro rhe liabiliry of a child with an el-
evated blood lead level in an abated unit that
was not sampled but was later found to contain
hlgh leaded dust levels.

Third, there has been a significant failure rate
in attaining compliance with clearance dust
standards in both the ongoing public housing
program and the HUD Demonstration Project
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(HUD, 1991). In the latter study, failure rates

on the initial wipe tests were 19 percent for
floors at 200 pglftl,14 percent for window sills,
and 33 percent for window troughs. In one large

abatement job for a public housing authority, l5
percent of the housing units failed the clearance
tests and required recleaning (Jacobs, 1993a).

!7hile this failure rate can be partially attrib-
uted to abatement strategy, variable contractor
performance, and perhaps the inexperience of
the abatement industry, the high rate of failure
argues for more extensive unit-by-unit testing.

In spite of all these caveats, there is one special
situation that may lend itself well to random
clearance sampling. A large {/acdnt apartment
building or housing development that will not
be immediately reoccupied following abatement
could conceivably be randomly sampled at the
end of the project and, if necessary, completely
recleaned. Alternatively, all units could be

sampled to determine which ones require
recleaning.

Whether randr>m clearance sampling or unit-
by-unit clearance sampling is perfclrmed, re-
peated sampling should alot,ays be performed in
all units that required recleaning. In short, most
cases of lead hazard control will require that
clearance dust sampling be conducted in every
unit treated. !7ith additional research and in-
novative abatement and cleaning techniques
that improve compliance rates with clearance
dust standards, it may be possible to sample only
a fraction of the units treated.

B. Single-Family Housing and
Multifamily Housing lFewer
Than 2O Unitsf
Clearance dust sampling should be conducted
in every single-family dwelling unit and in all
multifamily housing with fewer than 20 units.
Because treatment and housing conditions
vary so greatly in these housing units, random
sampling is inappropriate.

C. Clearance Dust Sampling
and Floor Sealant Application
\Uipe samples should be collected after applica-
tion ofa floor sealant, not before. In lead hazard

Chapter t 5: Clearance

control programs, coating floors with a sealant
is often one of the final measures completed.
The purpose of sealing floors is not to trap
leaded dust underneath the sealant, but to pro-
vide a surface that can be cleaned effectively
by the resident. The type of flooring determines
the type of sealant. 'lTooden floors should either
be painted with a deck enamel or coated with
pcllyurethane, concrete flcxrrs should be sealed

with a concrete sealant, and tile floors should
be sealed with appropriate wax.

The maintenance and monitoring system

should check the integrity of the floor sealant
at least yearly.

D. Location and Number of
Clearance Dust Samples

Clearance dust samples should be taken either
from specific locations nerlr the area where the
lead hazard ctlntrol treatment was done, from
nearby high-traffic areas (around doorways, for
example), or from other areas. The clearance
examiner may determine which specific site
is best based on the type of treatment, visual
observation, zrnd prtlfessional judgment. The
abatement contractor must not know exactly
where the clearance samples will be collected.

The number of clearance samples depends on
whether composite or single-surface samples

are collected.

1. Single-Surface Sampling

Single-surface sampling can be conducted using
essentially the same methodology as that de-

scribed in Chapter 5 and Appendix 13. How.
ever, the number and location of clearance
samples is based on the type of containment
used and the number of rooms treated, not on
the use pattern ofthe room (as is the case for
risk assessment purposes). The three building
components that should be tested are floors,
interior window sills, and window troughs. A
window trough is the part of the window in
which both sashes sit when lowered. An inte-
rior window sill (sometimes called the stool) is
the part of the window ledge facing the interior
of the room (see Figure 15.2 for an illustration
of areas to be sampled).
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Figure l5.2rillindow Locations for Dust Sampling

lnterior Exterior

c

A

1. Sectional view of window (with no storm window) showing window trough area, A, to be tested. Trough is the surface
where both window sashes can touch the sill when lowered. The interior window sill (stool) is shown as area C. lnterior
window sills and window troughs should be sampled separately.

lnterior Exterior

c

A B

2. Sectional view of window (including storm window) showing window trough area, A and B, to be tested. Trough extends
out to storm window frame. The interior window sill (stool) is shown as area C. lnterior window sills and window troughs
should be sampled separately.

Courtesy: Warren Friedman
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The field sampling and analytical methods for
collecting and analyzing wipe dust samples are

in Appendixes 13 and 14, respectively. Until
the EPA standards and protocols are estab-

lished, wipe sampling should be performed

on all surfaces. While vacuum samples can be

collected, neither HUD nor EPA can provide
standards to interpret vacuum sampling results

at this time. Until vacuum sampling standards

have been established, wipe sampling is the
preferred method.

Readers should note that these Gaidellnes rec-

ommend the following precautions when con-
ducting dust sampling (see Appendix 13.1):

* A standard sampling motion should be used.

* Only certain brands of wipes can be used

(unless equivalence is demonstrated through
side-by-side field sampling).

* lUhatman" filters and thick diaper wipes

should not be used (WhatmanN filters are

not sufficiently durahle and some thick dia-
per wipes are too difficult for the laboratory
to digest).

* Field-spiked wipe samples will need to be

included in the sample stream in a blind
fashion (i.e., the lab should not know the
amount of lead spiked onto the wipe) to
ascertain the efficiency of the laboratory
digestion procedure.

* Hard-shelled containers (not plastic bags)

must be used to contain wipe samples, since

the container must be rinsed thoroughly
and quantitatively. A nonsterilized 50-ml
polypropylene centrifuge tube works well.

The minimum number of clearance samples

recommended in each room is shown in Table
15.1. Field sampling data can be recorded on
Form 15.2.

Further infonnation on wipe sampling tech-
nique can be obtained from ASTM Standard
ES-30-94.

Chapter l5: Clearance

2. Composite Clearance Dust
Sampling

!7hen lead hazard control treatments are simi-
lar in multiple rooms of the same dwelling,
composite samples may be collected. For com-
posite sampling each room treated must be in-
cluded. The total number of required samples

will depend on the number of rooms treated
and whether those treatments are similar (see

Thble 15.1). Wipe samples are composited in
the field, not in the laboratory, by inserting up
to four wipes from four surfaces into the same

tube. The laboratory analyzes all four wipes as

one sample using a modified analytical proce-

dure (see Appendix 13).

An example of a composite sampling scheme

can be found in the example below. Field
sampling data can be recorded on Form 15.2a

The rules for combining subsamples into a

sin-gle composite sample described in Chapter 5

for risk assessment also apply to clearance
sampling. Those rules are as follows:

* Separate composite samples are required
from carpeted and hard surfaces (e.g., a

single composite sample should not be col-
lected from both carpeted and bare floors).

l Separate composite samples are required
from each different component sampled
(e.g., a composite sample should not be

collected from both floors and interior
window sills).

* Separate composite samples are required
for each dwelling.

1 Floor surface areas sampled in each room
should be approximately the same size (ap-

proximately 1 ftz). Interior window sill and
window trough sampling sizes are dependent
on window characteristics, but should alscr

be similar from room to room, if possible
(e.g., the surface sampling area should not
be skewed so that one room is oversampled).

* For composite wipe samples, a separate wipe
must be used for each spot sampled (each

subsample).

a
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Clearance
Category

Category
Description

Number and Location of Single-Surface
Wipe Samples in Each Areal

Number and Location of
Composite Wipe Samples

1 lnterior treatments

No containment within
dwelling

Two dust samples from at least four rooms in
dwelling (whether treated or untreated):

l One interior window sill or window trough,
alternating between rooms.

* One floor.

AND

* For common areas, one for every 2,000 ft, of a
common area room floor (if present).

Three composite samples for every batch of four
rooms (whether treated or untreated):

* One floor composite.

1 One interior window sill composite.

+ One window trough composite.

AND

+ For common areas, one floor subsample for
every 2,000 ft'? (if present); up to 8,000 ft'can
be sampled for each composite.

2 lnterior treatments

With containment
(plastic sheeting as
airlock on doors
between treated and
untreated areas)

Same as Category 1 but only in every treated room
(up to four rooms)

AND

One floor sample outside the containment area but
within 10 feet of the airlock to determine the effec-
tiveness of the containment system. This extra
single-surface sample is recommended in 20 per-
cent of the treated dwellings in multifamily housing
and a// single-family homes.

1 For common areas, one floor sample for
every 2,000 ff and one floor sample outside
containment.

Same as Category 1 but only in every treated
room

AND

One floor sample outside the containment area
but within 10 feet of the airlock to determine the
effectiveness of the containment system. This
extra single-sudace sample is recommended in
20 percent of the treated dwellings in multifamily
housing and a// single-family homes.

* For common areas, one floor subsample
for every 2,000 ft'z (up to 8,000 ft2 for each
composite) and one floor sample outside
containment.

3 Exterior treatments Two dust samples as follows:

* At least one dust sample on a horizontal surface
in part of the outdoor living area (e.9., a porch
floor or entryway).

* One window trough sample on each floor where
exterior work was performed. An additional
trough sample should be collected from a few
lower floors to determine if troughs below the
area were contaminated by the work above.

Two dust samples as follows:

* One composite on a horizontal sudace in part
of the outdoor living area (e.9., a porch floor
or entryway).

* One window trough composite for every four
floors where exterior work was performed,
including lower floors where exterior work was
not done, if present.

4 Routine maintenance
work

At least 1 floor dust sample for every 20 high-hazard
jobs near the work area (see Chapter 17 for defini-
tion of "high hazard").

Same as single-surface sampling

5 Soil treatment One dust sample from the entryway. One dust sample from the entryway.

Table t 5. t Recommended Minimum Number and Location of Single.Surface Dust Samples

A room includes a hallway or a stainvay. lf no window is present, collect just one floor sample. When a closet is treated, the room to which it is
attached should be tested. A closet is not considered to be a separate room. lf all rooms received similar treatments and cleaning, only four
rooms need to be sampled for clearance purposes. More rooms may need to be sampled in larger dwellings. The room to be sampled should
be selected based on where most of the dust-generating work was donn ^' in the judgment of the clearance examiner.
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* The same wipe should not be used to sample

two different spots. A11 subsamples should
be inserted into the same tube. No more

than four different wipes should be inserted
into a single container for a composite
sample. Acceptable recovery rates have

been found when no more than four wipes

are analyzed as a single sample (Jacobs,

1993b).

Because composite sampling requires fewer

samples than single-surface sampling, sampling
costs may be reduced. Also, more surfaces are

often sampled than would be possible for single-
surface sampling. The drawback to composite
sampling, however, is that if only one of the
composite samples fails, all similar components
in each room will have to be recleaned or each
room will need to be sampled individually. In
contrast, if one of the single-surface samples

fails, only one room will have to be recleaned.

Composire samples should not be taken from
rooms that have dramatically different condi-
tions. For example, if the clearance examiner
has some reason to believe that cleanup was not
performed adequately in a room, a single-surface
sample should be collected there. In some cases

both single-surface samples and composite
samples may be needed.

V, Clearance Soil Sampling
If no exterior lead hazard cclntrol work was per-

formed, it is not necessary to conduct any soil
sampling. Clearance soil sampling should be

conducted following any abatement or interim
control treatment on the exterior of a house or
soil treatment. The purpose of such testing is to
ensure that the treatment did not contaminate
soil surrounding the dwelling.

Clearance soil sampling is typically conducted
around the foundation of the house, although
it is also important to collect samples in play
areas that could have been contaminated as

a result of the work. A11 soil samples should
be composite samples. If the exterior work
involved covering bare soil areas only, clear-
ance soil samples are not needed; a visual ex-
amination is adequate. A detailed protocol
for soil sampling is provided in Appendix 13

Chapter l5: Clearance

and ASTM ES-29-94. Sampling data can be

recorded on Form 15.3.

There is evidence that soil lead levels can in-
crease following abatement if proper precau-

tions are not taken. For example, in one study,

6 percent of the dwellings had statistically sig-

nificant increases in soil lead levels when com-
pared to pre-abatement soil lead levels
(NIOSH, 1990).

There should be no visible paint chips on the
surface of the soil near the foundation. How-
ever, soil sampling near the foundations of
dwellings is often complicated by the presence

of paint chips embedded in or under the soil
surface from previous repainting efforts. The
hazard associated with these paint chips in the
soil is difficult to assess since it is often not
practical to sample all the different paint chips
that may be present. Therefore, these paint
chips should be considered a part of the soil.
They should not be sampled preferentially or
excluded when collecting or analyzing the soil.
Laboratories should be instructed to disaggre-

gate (force) paint chips through the soil sieve

as part of the analytical process.

If the paint chips were generated by hazard

control work, they should be picked up with a
HEPA vacuum. A visual examination is usually
adequate. Ifthe clearance soil samples are above
2,000'pglg in the yard (or 400 ug/g in bare, high-
contact play areas), the baseline soil samples

should be analyzed to determine if soil lead lev-
els were already hlgh before the work began.

Soil samples collected during risk assessments

(if one was performed) can be used for this
purpose,

A. Multifamily Housing
l2O or More Unitsf
If a large complex of multifamily housing has

undergone similar lead hazard control work,
random sampling of the soil around the build-
ings can be conducted using the sampling
scheme for lead-based paint inspection. The
drawbacks of conducting random clearance
sampling are the same for soil as for dust (see

the section on clearance dust sampling earlier
in this chapter).

.&
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Example of Clearance Composite Sampling Scheme
A house has undergone an abatement job involving extensive interior paint removal (clearance category 1)
and has passed a visual examination. The owner and the clearance examiner have agreed to use composite
clearance dust sampling to minimize expenses. The house has eight rooms that were treated, four of which
are carpeted, and all of which have windows.

At a minimum, the clearance examiner should collect the following samples:

No. Description

1 Composite carpeted floor sample (one subsample from each of the four carpeted rooms).

1 Composite hard floor sample (one subsample from each of the four uncarpeted rooms).
1 Composite interior window sill sample, with a subsample collected from a location in four selected

rooms.

1 Composite window trough sample, using the same procedure as for interior window sills.

This results in a total of four composite samples for analysis. lf single-surface sampling had been completed
under the recommendations in Table 15.1 , it would have been necessary to collect eight samples (four rooms
x two samples/room = eight samples/dwelling).

.&

B. SingleFamily Housing
If exterior lead hazard control work was done,
composite soil samples should be collected near
the building foundation close to the work area

and in nearby play areas that could have been
contaminated by the work. A11 single-family
housing units should be cleared.

C. Number and Location of
Clearance Soil Samples at Each
Building
One composite soil sample should be collected
around the perimeter of the building. If only
selected faces of the building were treated, the
samples should come from those faces.

A second composite soil sample should be

collected from any nearby play areas.

In both cases bare soil should be sampled prefer-

entially. If there is no bare soil, the soil covering
should be sampled to determine if it has been
contaminated by the lead hazard control work.

Vl. Clearance Paint Testing
XRF testing of surfaces that have been stripped
and repainted is not recommended. If the paint

has been removed, removal should be assessed

visually prior to repainting. If for some reason it
is not possible to visually determine that the
paint has been removed, then XRF readings can
be taken. The protocols described in Chapter 7

applv.

Some forms of interim control involve paint
film stabilization (repainting). In this case the
clearance examiner must visually inspect all
painted surfaces to determine if they are all
sealed, intact, smooth, and cleanable.

VlI. lnterpretation of
Clearance Testing Results

A. Visual Examination Results
Interpreting the results of the visual examina-
tion is a straighdorward process. If there is vi-
sual evidence that work on building compo-
nents or soil is incomplete, the clearance
examiner should inform the owner and contrac-
tor and ensure that the work is completed belore

collecting any dust or soil samples.ln situations
where job specifications are used, they should
clearly state that failure to pass the clearance
visual examination means failure to comply
with clearance standards.
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Table 15.2 lnterim HUD Clearance Dust Standards {Wipe Sampling Onlyf r

1 No clearance standards are currently available for vacuum sampling

2 To convert from pg/ft2 to mg/m2, multiply by 0.01076.

B. Dust Results

.&

Interim HUD clearance dust standards are

shown in Table 15.2. These may be revised
subject to EPA's issuance of regulations.

No standard method has been developed to
correlate the wide variety of vacuum methods
available with the wipe sampling standards.

Until and unless EPA regulations state other-
wise, all hard surfaces should be tested with wet
wipe samples. While vacuum sampling is ac-

ceptable, there is no HUD Interim Clearance
Standard for vacuum sampling at this time,
making interpretation of vacuum sampling re-

sults against recognized standards impossible.

The results of dust samples collected using a

vacuum method may be reported in lead con.
centration (W/g) and loading (rrg/ft'); wipe sam-

pling results are reported in loading only. For
clearance purposes, however, the lead concen-
tration cannot be used to determine the effec-
tiveness of the cleanup. It is possible to remove
nearly all leaded dust from a surface, but not
change its concentration significantly, since
most cleaning methods do not preferentially
remove lead from the dust. However, adding
lead-free soil or dust to the area u,ill reduce the
concentration, even in the absence ofcleaning.
In short, leaded dust loading (not leaded dust
concentration) should be used to determine if
an adequate cleanup job has been completed. If
leaded dust levels exceed those given in Table
15.2, the contractor must repeat the cleaning
until compliance is achieved.

The recleaning should be focused on those sur-

faces where the sampling results indicate that
the first round of cleaning was inadequate. For
example, if floor leaded dust levels are above
the standard, but interior window sills and
window troughs are below the standard, only
the floors need to be recleaned. Similarly, if
single-surface samples fail in one room, then
only that room and any rooms not sampled
need to be recleaned. If composite samples fail,
then all the surfaces the composite repesents
need tc'r be recleaned (or resarnpled individually
to determine which ones require recleaning).
For example, consider the two examples shown
in Thbles 15.3 and 15.4.

In Thble 15.3, only the floors in Rooms I and 2

require recleaning (assuming a four-room unit).
In Thble 15.4 the window troughs should be

recleaned in all four rooms and any rooms not
sampled. While the window troughs coulcl con-
ceivahly be sampled individually to determine
which ones require recleaning, it is likely to be

far more cost-effective to simply reclean all of
them. \ilhen cleaning troughs, the sills should
also be cleared, even if they were not originally
contaminated. In both examples, repeated sam-
pling of the recleaned surfaces should be com-
pleted to ensure that the recleaning was

suffic iently effective.

For composite sarnpling the HUD Interim
Clearance Standard should not be reduced by
dividing the standard by the number of sub-

samples in the composite. The purpose of the

Surface Leaded Dust
Loading (pg/ft'?)

Leaded Dust
Loading (mg/m'z)'?

Bare and carpeted floors 100 1.08

lnterior window sills 500 5.38

Window troughs 800 8.61

Exterior concrete or other
rough surfaces

800 8.61
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Table 15.3 Hypothetical Example of Single.Surface Clearance Dust Sampling Data

Table 15.4 Hypothetical Example of Composite Clearance Dust Sampling Data

composite sample is to average the lead loading
in all rooms sampled to determine if all the
rooms require additional cleaning. Composite
sampling is used to determine the average lead
loading in a group of rooms, not individual
rooms. Since composite sampling is done in
units with the same hazard control technique
and since the method of correction is trlways

the same (i.e., recleaning), it is not necessary tc)

determine the leaded dust level in each roclm.

Even a single-surface sample only represents a
small area on a larger surface, in much the same

way as a composite represents many surfaces

over a larger area, e.g., all floors within a unit.
For paint chip sampling, however, it is necessary

to know the concentration on each surface

sampled, making it necessary to divide the paint
standard by the number of subsamples con.
tained in a composite sample (see Chapter 5).

C. Soil Results
If clearance sampling shows that post-
abatement soil samples are more than
2,000 pglg, additional soil treatment should be

required. If the area sampled is a high-contact
play area, the soil should be no more than
400 pglg.

.&

Vlll. Recordkeeping and
lssuance of Statement
of Lead-Based Paint
Compliance

A. Recordkeeping
Responsibilities
Three parties should maintain records of all
abatement, interim control, risk assessment,

inspection, and clearance results,

* Property owner.

* Contractor.

* Clearance examiner

Some jurisdictions will also require submission
ofsuch records to an enforcement agency or a
lead-safe housing registry.

B. Record Content
The records should include all laboratory re-

sults, quality control/qr-rality assur:lnce proce-
dures, dates of both visual examination and
environmental sampling, completed fonns,

Room Floors (pg/ft') lnterior Sills (trrg/ft'z) Window Troughs (pg/ft'?)

1 475 40 60

2 878 65 90

3 30 70 75

4 50 40 BO

Surface Rooms Included in Composite Leaded Dust (pg/ft'?)

Floors 1,2,3, 4 30

lnterior window sills 1,2,3, 4 129

Window troughs 1,2,3, 4 3,695
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and appropriate identifiers for the property-
the owner, inspector, job contractor, and
resident(s).

Depending on the jurisdiction and the type of
abatement or interim control work undertaken,
the owner may be awarded a Statement of Lead-
Based Paint Compliance. One State now issues

a statement indicating that the property is

"Lead-Free" when atl lead-based paint is re-
moved and all other lead hazards are corrected.
The property is "Lead-Safe" when all lead-based

painthaTards have been rectified (Rhode Island,
t993).

C. Length of Time
Statements of lead-based paint compliance and
records of all clearance testing should be kept
for the duration of the life of the building, since
it is to the benefit of the owners to retain this
information.

Chapter l5: Clearance

lX. Clearance and
Reevaluation Procedures

The clearance process evaluates the effective-
ness of the lead hazard control efforts immedi-
ately following cleanup. Reevaluation deter-
mines the continued effectiveness of all lead
hazard control treatments (except complete
removal of all lead-based paint). Reevaluation
also determines whether any new lead-based
paint hazards have appeared. Because most
forms of lead hazard control have limited life-
spans, they will require ongoing monitoring
by the owner and a reevaluation by a certified
risk assessor based on the reevaluation schedule
for the specific property. The method and fre-
quency of reevaluation is detailed in Chapter 6.

In those cases where the owner did not have a

risk assessment or inspection before hazard con-
trol, the clearance examiner should conduct a

risk assessment at the time of clearance to en-
sure that all lead-based paint hazards were, in
fact, addressed.

a
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Form I 5.1
Lead Hazard Control Visual Clearance Form

.&

Date

Name of clearance examiner

License no. (if applicable)

Name of property owner

Property address Apt. no._
Date cleanup completed

Time cleanup completed

AbatemenUinterim control contractor name

Address

Telephone no.

Check if repeat clearance examination

Exterior soil

lf treated, is bare soil present?

Was contaminated soil removed?

ls additional soil treatment required?

NOTES:

Treated

_Yes
_Yes
_Yes

_Not treated

_No
_No
_No

Signature

Room
identifier

List all building compo-
nents required to be
treated in each room

Work on each
component
completed?
(yes or no)

Visible paint
chips seen?
(yes or no)

Visible
settled

dust seen?
(yes or no)

Additional
work

required?
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Form 15.2
Lead Hazard Control Clearance Dust Sampling Form (Single-Surface Sampling)

Name of clearance examiner

License no. (if applicable)

Name of property owner

Property address Apt. no.

Clearance categories:

1. lnterior treatments without containment

2. lnterior teatments with containment.

3. Exterior work on painted surfaces.

4. Routine maintenance.

5. Soilwork.

Total number of samples on this page_
Page 

- 

of 

-

Date of sample collection _l_l_ Date shipped to lab _l_l_

.,

Date

Sample
number

Room
number

or
identifier

Surface type
(floor, interior
window sill,

window
trough)

Clearance
category
number

Dimensions
of sample

area (inches)

Area (ft'z)

(can be
completed

by lab)

Result of
lab analysis

04/ft')
(can be

completed
by lab)

Pass
or

Fail

Shipped by
(Signature)

Received by
(Signature)
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Form 15.2a
Lead Hazard Control Clearance Dust Sampling Form (Composrte Samp/rng)

.&

Date

Name of clearance examiner

License no. (if applicable)

Name of property owner

Clearance categories:

1. lnterior treatments without containment

2. lnterior treatments with containment.

3. Exterior work on painted surfaces.

4. Routinemaintenance.

5. Soilwork.

Total number of samples on this page _
Page _ of _
Date of sample collection ___J=J_ Date shipped to lab _l_l_
Shipped by

Sample
number

Name of
room or
identifiers
included
in sample

Dimensions of
surface sampled
in each room
(inches-x inches)

Total
surface

atea
sampled

(ft')

Type of sur-
face sampled
(smooth floors,
carpeted
floors, interior
window sills,
window
troughs)

Clearance
category
number

Lab result
(rgfft1

Pass
or
fail

X
X
X
X

X
X
X
X

X
X
X
X

x
X
x
X

t5-22
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(Signature)
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ar& Chapter t 5: Clearance

Form 15.3
Lead Hazard Control Clearance Soil Sampling Form (Composrte Samplrng Cnly)

Name of clearance examiner

License no. (if applicable)

Name of property owner

Property address Apt. no._

Sketch soil sampling plot plan. Collect only the top 112" of soil.

Total number of samples on this page _
Page 

- 

of 

-

Date of sample collection _l_l_ Date shipped to lab _l_l_

Date

Sample number Location Bare or covered Lab result (trg/g)

building perimeter

building perimeter

Shipped by
(Signature)

Received by
(Signature)
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1. Identifu children with elevated blood lead (EBL) levels. Children with blood lead levels greater than or
equal to 20 peldL (or a persistent 15 VeldL) are considered EBL children. Blood lead levels can be deter-
mined through local health departments, local childhood lead-poisoning prevention programs, or other
health care providers. Ensure that further medical treatment or case management is undertaken by the
responsible authority (if appropriate).

Z. Coordinate with the child's parents and the appropriate public health, environmental, and housing agencies

to avoid duplication of efforts and to determine how the investigation should best be conducted.

3. Review the findings of any risk assessment (Chapter 5), reevaluation (Chapter 6), or lead-based paint in-
spection (Chapter 7) that has already been completed for the property. The protocols in Chapters 5 and 7

are not adequate for use in dwellings with a lead-poisoned child, since additional environmental testing
and interviewing are often required.

4. Conduct a comprehensive interview using the questionnaire in this chapter or an equivalent questionnaire.

if a clear lead hazard is identified, correct the hazard within the applicable regulatory timeframe. If neces-

sary, conduct environmental sampling to confirm the presence of the hazard.

5. lf no clear lead hazard source can be identified from the interview, conduct targeted environmental test-
ing using the protocol contained in this chapter. Even if a source becomes apparent during environmental
testing, it may not be the true or only source of exposure. Environmental testing in the case of a dwellin"
housing an EBL child may include:

1 Paint testing of all surfaces with defective paint (including painted furniture and play structures)

i Paint testing of all chewable surfaces.

* Paint testing of all friction surfaces.

1 Dust testing.

1 Soil testing.

* V7ater testing.

f Testing of glazed pottery or dinnerware that may contain lead glazes.

i Testing other site-specific, lead hazard sources.
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e^qw Step-by-Step Summary (continuedf

6. Where lead hazard control measures are indicated, relocate the child until the work is completed. If time
elapses prior to environmental intervention, temporary lead hazard control measures should be immediately
taken to protect the child living in the dwelling unit.

7. Conduct clearance examination.

B. Permit reoccupancy if results of clearance tesring are acceptable.

e&
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l. lntroduction
This chapter provides a method for investigat-
ing the possible causes of lead poisoning in an
individual child. Although lead-based paint and
lead-contaminated dust and soil are the causes

of most lead exposure in American children,
another lead source may be the principal cause

for a specific instance of lead poisoning or con-
tribute to the blood lead elevation (secondary

source). The methods and descriptions con-
tained in this chapter are consistent with those
used by the Centers for Disease Control and
Prevention (CDC) and by local lead-poisoning
prevention programs across the Nation.

The protocol in this chapter is fundamentally
different from the risk assessment protocol in
Chapter 5 and the lead-based paint inspection
protocol in Chapter 7 of these Gurdelines. Both
of those protocols are meant for use in dwellings
regardless of a resident child's blood lead level
("primary prevention"). The protocol in this
chapter is intended for use as part of "secondary
prevention," which involves medical and envi-
ronmental followup services for individual
lead-poisoned children (i.e., children whose

blood lead levels are greater than or equal to
20 wldL) (CDC, 1991b). However, many of the

basic procedures and sampling methods
are similar.

The investigations of dwellings housing lead-
poisoned children differ from normal risk assess-

ments in the following six important ways:

(1) The purpose of the investigation is to iden-
tify a cause or causes for the lead poisoning
of a child. A normal risk assessment at-
tempts to uncover lead-based paint hazards

in a dwelling, regardless of whether a child
is poisoned.

(2) The investigator is obligated to conduct a

comprehensive investigation of all sources

of lead in the childt environment, not
just those lead exposures directly related

to the child's residence. This investigation
includes studying relatively uncommon
sources of lead, such as glazed pottery and
traditional medicines or remedies, and other
dwellings or areas frequented by the child.
Some of these sources may be discovered
by the results of the questionnaire.

(3) The property owner is not the sole

decisionmaker regarding the appropriate
hazard control options and the develop-
ment of a plan. Parents and local regulatory
and other agencies are also included in the
decisionmaking.

(4) The investigator tests deteriorated paint on
fumiture identified as a potential lead

hazard to the lead-poisoned child, regardless

of who owns the furniture.

(5)The range of dust sampling in a dwelling
depends on the areas frequented by the
child.

(6) Bare soil areas frequented by the child
should be identified and sampled
individually so that the hazards in a

particular play area can be quantified.

Many activities described in this chapter are

generally performed by local health depart-
ments and childhood lead-poisoning prevention
programs, which bear the principal responsibil-
ity for responding to individual cases in some
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jurisdictions. However, situations may occur
when private risk assessors or investigators are

hired by State or local public health authorities
or parents to investigate the dwelling of a child
with an elevated blood lead level. Any child
with a blood lead level greater than or equal to
70 WldL (or a persisrent 15 yeldL) is considered
an EBL child. Some of these local agencies can
only respond to the children with the highest
blood lead levels, leaving less serious cases for
others to investigate. In addition, many juris-

dictions may not have programs available to
investigate EBL children. Medicaid and other
third-party payers may reimburse expenses for
investigations performed by certified, private-
sector investigators.

Investigators who gather the information
needed to characterize possible hazards in
dwellings that house EBL children should
possess good interviewing techniques as

well as proficiency in risk assessment and
environmental sampling techniques.

Private individuals who respond to lead-
poisoned children should always coordinate
their activities with local authorities, such as

health care providers, physicians, public health
nurses, public health environmental investiga-
tors, and housing agencies to prevent unneces-
sary duplication ofeffort and to acquire infor-
mation on sources of lead poisoning that may
be significant in a specific locale or culture. In
some instances risk assessments or lead-based

paint inspections may have already been com-
pleted. Before eliminating paint or dust as the
cause of the poisoning, the investigator should
carefully review any previous reports to assess

the quality of rhe previous investigations.

A. lnformation for Parents on
the Meaning of Blood Lead
Levels

Investigators are sometimes asked to explain
the meaning of a particular blood lead level.
For a specific child, this interpretation is best

left to the child's pediatric health care provider.
States and local health departments may also

provide the basic information to parents. (See

Thble 16.1 for information about blood lead
levels. )

ll. Management of
Lead Hazards in the
Environment of
lndividual Children
The investigation of lead-poisoned children is

a complex issue requiring team work. Three
governmental entities are most likely involved
public health, environmental, and housing
agencies.

A. Public Health Case
Management
Public health case management consists of coor-
dinating the child's care and followup, usually
managed by a trained public health professional,

such as a physician, public health nurse, other
health care provider, or public health investiga-
tor. This management includes monitoring of
medical care, education of the family, and coor-
dination of services. Care for lead-poisoned
children often entails repeated blood lead level
testing, psychological and mental development
testing, and medical treatment that may include
iron therapy and chelation treatment. Families
should be educated about lead poisoning, in-
cluding how to recognize warning signs and
symptoms, how to reduce risks, and how to help
their child get well. In addition, environmental
investigation and intervention is required. The
public health case manager, if available, should
help the family schedule visits, arrange transpr)r-
tation, care for other young children, and moni-
tor the affected child. Some families will need
extensive case management and referral to
social service providers. The public health case

manager is the priuary point of contact be-

tween the childhood lead-poisoning prevention
program and the family.

B. Environmental lnvestigation
and lntervention
Environmental investigation and intervention
are usually managed by agencies and programs

with legal responsibility for the protection of
human health in the dwelling environment;
responsibilities may be shared by public health,
environmental, and housing agencies. Public
health or environmental agencies may have the
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Table l6.l How To lnterpret Blood Lead Levels in Children'

1 Adapted from the Maryland Childhood Lead Poisoning Prevention Program brochure.

'z Blood lead levels are best measured using venous sampling, rather than capillary (finger-stick) methods, which are more
susceptible to contamination.

*

responsibility, technical equipment, and exper-
tise for the investigation, but housing agencies

may have to enforce the codes or 1aws.

For EBL children, a public health nurse or case

manager can assess the dwelling for obvious
lead hazards, educate the family about how to
reduce those hazards, and monitor the child's
blood lead levels. lf the assessment identifies
serious environmental lead hazards or if the
child's blood lead level continues t() increase, a

thorough environmental investigation should
be performed.

For lead-poisoned children, a thorough environ-
mental investigation of all possible sources of
lead exposure for the individual child and pos-

sible intervention are needed to protect the
child from further exposure and harm. Lead-
based paint or the lead-contaminated dust and
soil it generates may or may not be the main
source of the child's exposure to lead. A visit
with the public health authorities may improve
the communication with the family, the collec-
tion of accurate information about the childt
exposure, and the success ofany needed
intervention.

Venous2
Confirmed Blood

Lead Level

[tg/dl)

Interpretation for
Children Under

Age 6

Action

Below 10 Child is not lead
poisoned.

Another blood lead test may be needed next year. lnform a
doctor if the child lives in a dwelling built before 1978 or in an
older house that is being renovated or repainted. Controlany
known lead hazards.

10-14 Child has some
exposure to lead

Another blood lead test will be needed. Talk to a doctor. Check
the dwelling unit for possible lead hazards and seek more
information. Control any known lead hazards.

15-19 Child is considered
an EBL child if blood
lead is persistent at
this level.

Another blood lead test is needed. Talk to a doctor. lf the
repeated lest is still in this range, have the dwelling checked for
possible lead hazards using the methods described in this
chapter. Control any known hazards.

20-44 Child is considered
lead-poisoned.

A full medical checkup, including more blood lead tests and
medical care needed untilthe blood lead level is normal. The
child needs to move to a lead-safe dwelling. Get professional
help from the health department or from a private risk assessor
or investigator to find the lead hazards.

Above 45 Child is severely
lead-poisoned.
A blood lead level
over 70 pg/dL is a
medical emergency.

A full medical checkup and medical treatment (chelation) is
needed NOW! Hospitalstay may be required. The child must
be removed from lead hazards. Get professional help from
the health department or from a private risk assessor or
investigator to find the lead hazards, The child needs to reside
in a lead-safe dwelling to get well.
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The environmental investigation should be

performed during a visit to the chlld's current
dwelling unit. The parents or guardians should
be questioned regarding all possible lead sources

and risk factors. (Use the questionnaire in
Table 16.2.) If the child has recently moved,
the child's blood lead level may reflect exposure
to lead hazards at the previous residence. Where
primary and secondary locations are identified
(such as present and previous dwelling unit and/
or day care center/dwelling unit), all of the 1o-

cations should be investigated. Testing a previ-
ous residence will also identify lead hazards that
could harm other young children currently liv-
ing in that dwelling. !7here the questionnaire
results indicate that the child may have been
exposed to other sources of lead, including
drinking water, soil, toys, traditional or "home"
remedies, parental occupation, and hobbies,
additional environmental testing may be re-
quired. The environmental investigator will
conduct sampling to identify whether lead haz-

ards are present. If assessment of additional
dwelling units or a day-care center/dwelling is

required, the investigator should make the nec-
essary arrangements for assessment and possible
testing at these locations.

.&

State and local law) the nature and extent of
requirements for the property. In some cases the
appropriate response may be to help the family
move the poisoned child into a lead-safe dwell-
ing unit.

In some situations the investigator and public
health case manager will be unable to identify
sources of lead exposure. The source may be

obscure or the parent or guardian may be con-
cealing information about a babysitter or family
member whose interests they want to protect.
This situation can best be handled by establish-
ing a good rapport with the family and convinc-
ing them that the intent is not to find the
family or any individual at fault but rather to
help the child get well.

During the investigation and remediation, the
investigator and public health team should dis-
cuss their concerns with the family in a clear
and direct manner for the well-being of the
child. If exposures continue, the child will be

unable to get well. The best approach is to pro-
vide clear information and to maintain contact
and open communication with the family.
The puhlic health case manager may c()ntinue
to follow the child's medical followup and
treatments.

C. State/Local Housing
lntervention
Public-sector health and housing agencies

should take joint responsibiliry for coordination
of the housing effort for lead-poisoned children.
This effort may involve working closely with
the environmental investigator to require con-
trol of lead hazards. Housing officials can also

use their access to State and locally managed
properties and programs to ensure that lead-
safe, temporary housing is available for families
with lead-poisoned children.

lll. Lead Hazard
ldentification
Lead hazards are identified through the admin-
istration and evaluation of a questionnaire (see

Thble 16.2) and through environmental sam-
pling. Sampling procedures are addressed in

Once the assessment of all possible sources of
lead exposure has been completed, the most
probable source(s) of the child's poisoning can
be identified and remedial acrions to eliminate
further lead exposure of the child can be recom-
mended. The investigator should always recom-
mend temporary measures to immediately re-

duce the childt exposure to lead hazards.
'!7here 

probable sources of poisoning are not
related to a building (for example, use of ceram-
ics or traditional remedies), followup should be

referred to the public health team.

The results of the investigation should be re-

leased only to parents and public health au-

thorities. Confidential information about the
child or household should not be revealed to
any other individual or agency. Information
concerning building and site hazards and op-
tions for correction of those hazards should be

reported to both the owner and/or occupant.

If legal action is necessary, pubhc health
authorities should determine (based on

t 6-8
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Chapters 5 and 7 and Appendixes 13 and 14.1.

The questionnaire should always be completed
prior to sampling. In some cases, a clear lead
source will emerge from the answers to the
questionnaire. If this occurs, the investigation
ofexposure sources should still be thorough and

complete. Environmental testing should be

linked to the child's history and may include a

prior residence or other areas frequented by the
chlld.

If the child's home is identified as a probable

source of lead exposure. appropriate environ-
mental sampling should be conducted. This
should include the following samples:

1 X-ray fluorescence (XRF) or laboratory
paint-chip analysis of all defective paint on
the dwelling, furniture, play structures, or
on nearby buildings frequented by the child.

+ XRF or laboratory paint-chip analysis of all
chewable, impact, and friction surfaces.

1 Dust samples from areas frequented by the
child, including play areas, porches, kitch-
ens, bedrooms, and living and dining rooms.
Dust samples may also be collected from
automobiles, work shoes, and laundry rooms
(to assess the leaded dust on work clothes
brought into the dwelling) if occupational
lead exposure is a possibility.

* Soil samples from play areas, areas near the
foundation ofthe house, and areas from the
yard. If the child spends significant time at
a park or other public play area, samples

should also be collected from these areas,

unless the area has already been sampled.

i First-drawn and flushed water samples from
the tap most commonly used for drinking
water, infant formula, or food preparation.

1 Glazed dinnerware or ceramic cookware
containing lead.

The source of lead exposure shor"rld be con-
trolled if the results of this sampling indicate
that lead levels are equal to or greater than the
iimits listed below. Investigators should become

Chapter l6: lnvestigation and Treatment of Dwellings .&.

familiar with their State and local jurisdiction
standards, which may require action at a lower
level.

Paint

1.0 mg/cm2 or 5,000 pg/g (0.5 percent)

Dust (by wipe sampling)

The U.S. Environmental Protection Agency
(EPA) will promulgate a health-based standard
for leaded dust.

Clearance Standards:

100 pg/ft:-floors

500 pg/ft'z-interior window sills.

800 pg/ft'Z-window troughs into which the sash

fits anJ exterior surfaces.

800 pg/ft2-exterior surfaces ( porches,
sidewalks).

Bare Residential Soil

400 yglg

Water

15 ppb

Cermnic or Pottery Qlazes

See the U.S. Food and Drug Administration
(FDA) Compliance Policy Guidelines on Lead in
Ceramic Foodware for further information on
testing ceramic or pottery glazes for lead. The
leachate for ceramic foodware is analyzed using
method 973.32 of the Association of Official
Analytical Chemists (AOAC). The following
leachate standards have been developed
(FDA, 1992):

* 3 pglg-Plates, saucers, and other flatware.

+ 2 pg/g-Small hollowware (cereirl bowls)

+ I pg/g-Large hollowware.

+ 0.5 pr/g-Cups, mugs, ancl pitchers.

I 6-9
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lV. Lead Hazard Corection

A. Time Limits
After reviewing the results of the questionnaire

and the environmental sampling, steps should

be taken to remove and/or control the lead

source from the dwelling unit or to relocate the
child.

For public housing, other federally supported

housing programs, and certain publicly funded

housing programs, regulations may require that
all testing be completed within 5 days after an

EBL child is identified. As a result, the child
may be relocated to a dwelling free of lead-

based paint hazards. If the child is not relocated,

full correction of all lead hazards must be com-

pleted within 14 days for most housing
programs.

Local jurisdictions may have different time
requirements.

B. Modifications to Normal
Lead-Based Paint Hazard
Controls
Dwellings where extensive lead hazard control
activities are occurring, particularly those that
increase leaded dust levels, should achieve

leaded dust clearance standards before the lead-
poisoned child and family reoccupy the dwell-
ing. EBL children should not be permitted to
reenter the dwelling at the end of the workday
as indicated under Interior lTorksite Prepara-

tion Levels 1 and 2 and Exterior Worksite
Preparation Levels 1 and 2 in Chapter B. A11

EBL children should leave the dwelling until
all the lead hazard control work has been com-

pleted and clearance established, regardless of
the size of the area to be treated.

In some cases it may make sense for the family
to rnove permanently to a lead-safe house. The
owner may be required to facilitate such a

move, or local government may assume some or
all of the responsibility. In some cities public
housing authorities may be one source of pro-

viding lead-safe housing on an emergency basis.

All local governments shcluld irnplement a sys-

tem of prioritization to ensure that EBL chil-
dren are moved to a lead-safe dwelling as soon

as possible.

C. Elimination or Control of
Other Lead Hazards
All lead hazards identified in the course of the

investigation should be eliminated or con-
trolled. If lead hazards not containing paint are

identified, the appropriate agency should be

contacted. Drinking water is usually regulated

by the local public works agency or water and

sewage authority; State or local environmental
regulatory agencies should also be notified. [f
probable occupational lead hazards are identi-
fied or contaminated work clothing is being
taken into the dwelling, the worker should be

cautioned regarding the possibility of take-

home exposures and infclrmed of the steps nec-

essary to protect family members. In addition,
the Federal or State Occupational Safety and

Health Administration (OSHA) should be in-
formed. When appropriate, adult household

members may be referred for blood lead testing.

In some cases no probable source of lead may

emerge. In these cases public health authorities
shoulc'l reassess possible sources of exposure,

with increased emphasis on traditional remedies

and other culturally related exposures. Surveil-
lance of the child's blood leacl levels should

continue until the source is iclentified.

t6-to
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Table 16.2 Resident Ouestionnaire for lnvestigation of Children With Elevated Blood Lead Levels

The results of this questionnaire will be used for two purposes:

i To determine where environmental samples should be collected.

1 To develop corrective measures related to use patterns and living characteristics (e.9., flushing the
water line if water lead levels are high, moving the pet's sleeping area if it appears the pet is tracking
in leaded dust, and so forth).

The investigator should always recommend temporary measures to immediately reduce the child's
exposure to lead hazards.

General lnformation

1. Where do you think the child is exposed to the lead hazard?

2. Do you rent or own your home? rent own (circle)

lf rented, are there any rent subsidies? yes no (circle)

lf yes, what type: (check)

_ Public housing authority

_ Section 8

_ Federal rent subsidy

_ Other (specify):

Landlord lnformation (or rent collector agent)

Name:

.&

Address:

3. When did you/your family move into this home?

Complete the following for all addresses where the child has lived during the past 12 months

Dates of
residency

Address (include
city and State)

Approximate
age of dwelling

General condition of dwelling:
Any remodeling or renovation?
Any deteriorated paint?

l6-ll
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4. ls the child cared for away from the home? (This would include preschool, day-care center, day-care
home, or care provided by a relative or friend.)

lf YES, complete the following:

Lead-Based Paint and Lead-Contaminated Dust Hazards

1. Has this dwelling been tested for lead-based paint or lead-contaminated dust? yes no (circle)

lf yes, when? Where can this information be obtained?

2. Approximately what year was this dwelling built? lf unknown, was the dwelling built before
1 950?

3. Has there been any recent repainting, remodeling, renovation, window replacement, sanding, or scraping
of painted surfaces inside or outside this dwelling unit? lf yes, describe activities and duration of work in
more detail.

4. Has any lead abatement work been conducted at this dwelling recently? yes no (circle)

5. Where does the child like to play or frequent? (lnclude rooms, closets, porches, outbuildings.)

6. Where does the child like to hide? (lnclude rooms, closets, porches, outbuildings.)

Complete the following table:

Paint condition: Note location and extent of any visible chips and/or dust in window wells, on window sills, or on the floor
directly beneath windows. Do you see peeling, chipping, chalking, flaking, or deteriorated paint? lf yes, note locations
and extent of deterioration.

Type of care Location of care (name
of contact, address, and
phone number)

Approximate
number of
hours per week
at this Iocation

Generalcondition of
structure. Any deterio-
rated paint? Any recent
remodeling or renovation?

Areas where child likes
to play or hide

Paint condition (intact, fair,
poor, or not present)*

Location of painted
component with visible
bite marks

I 6-12
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Assessmenf (check)

Probable lead-based paint hazard.

Probable leaded dust hazard.

Action: (check)

Obtain records of previous environmentaltesting noted above.

XRF lnspection of dwelling (circle one): limited complete.

Paint Testing-deteriorated paint: add any additional areas to Form 5.3.

Leaded dust sampling of home: add any additional areas to the list of rooms to be sampled,
using Form 5.4.

Other sampling (specify)

Water Lead Hazards

1. What is the source of drinking water for the family? (circle) municipal water private well

Other (specify)

(This information will be used to help determine responsibility and methods of controlling lead exposures
from water.)

lf tap water is used for drinking, please answer the following:

2. From which faucets do you obtain drinking water? (Sample from the main drinking water faucet.)

3. Do you use the water immediately or do you let the water run for awhile first? (lf water lead levels are
elevated in the first flush, but low in the flushed sample, recommend flushing the water after each period
the water has remained standing in the pipe for more than 6 hours.)

Determine whether the dwelling is located in a jurisdiction known to have lead in drinking water in either
public municipal or well water. Consult with State/local public health authorities for details.
(check) at risk not at risk

Assessmenf; (check)

At risk for water lead hazards.

t6-13

4. ls tap water used to prepare infant formula, powdered milk, or juices for the children?

lf yes, do you use hot or cold tap water?

lf no, from what source do you obtain water for the children?

5. Has new plumbing been installed within the last 5 years? yes no (circle)

lf yes, identify location(s).

Did you do any of this work yourself? yes no (circle)

lf yes, specify. _
6. Has the water ever been tested for lead? yes no (circle)

lf yes, where can test results be obtained?
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Other testing (specify)

Counsel family (specify)

Lead in Soil Hazards

(Use the following information to determine where soil samples should be collected.)

1. Where outside does the child like to play?

2. Where outside does the child like to hide?

3. ls this dwelling located near a lead-producing industry (such as a battery plant, smelter, radiator repair
shop, or electronics/soldering industry?) yes no (circle)

4. ls the dwelling located within two blocks of a major roadway, freeway, elevated highway, or other
transportation structu res?

5. Are nearby buildings or structures being renovated, repainted, or demolished?

6. ls there deteriorated paint on outside fences, garages, play structures, railings, building siding, windows,
trims, or mailboxes?

7. Were gasoline or other solvents ever used to clean parts or disposed of at the property?

8. Are there visible paint chips near the perimeter of the house, fences, garages, play structures? lf yes,
note location.

9. Has soil ever been tested for lead? lf yes, where can this information be obtained?

10. Have you burned painted wood in a woodstove or fireplace? lf yes, have you emptied ashes onto soil?
lf yes, where?

Assessmenf: (check)

Probable soil lead hazard.

Actions:(check)

Test soil. Complete Field Sampling Form for Soil (Form 5.5). Obtain single samples for each

bare soil area where the child plays.

Advise family to obtain washable doormats for entrances to the dwelling.

Counsel family to keep child away from bare soil areas thought to be at risk.

(specify)

Occupational/Hobby Lead Hazards

Use the information in this section to determine if the child's source of lead exposure could be related to the
parents', older siblings'or other adults'work environment. Occupations that may cause lead exposure in-
clude the following:

1 Paint removal (including sandblasting, scraping, abrasive blasting, sanding, or using a heat gun or torch).

* Chemicalstrippers.

.&
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Actions: (check)

Test water (first-draw and flush samples).



.& Chapter t 6: lnvestigation and Treatment of Dwellings

* Remodeling, repairing, or renovating dwellings or buildings, or tearing down buildings or metal structures
(demolition).

* Plumbing.

* Repairing radiators,

* Melting metalfor reuse (smelting).

* Welding, burning, cutting, or torch work.

* Pouring molten metal (foundries).

* Auto body repair work.

* Working at a firing range.

i Making batteries.

i Making paint or pigments.

* Painting.

) Salvaging metalor batteries.

* Making or splicing cable or wire.

l Creating explosives or ammunition.

* Making or repairing jewelry.

* Making pottery.

* Building, repairing, or painting ships.

* Working in a chemical plant, a glass factory, an oil refinery, or any other work involving lead.

1. Where do adult family members work? (include mother, father, older siblings, other adult household
members)

2. Are work clothes separated from other laundry?

3. Has anyone in the household removed paint or varnish while in the dwelling? (includes paint removal
from woodwork, furniture, cars, bicycles, boats)

4. Has anyone in the household soldered electric parts while at home?

5. Does anyone in the household apply glaze to ceramic or pottery objects?

6. Does anyone in the household work with stained glass?

7. Does anyone in the household use artist's paints to paint pictures or jewelry?

.p

Name Place of employment Occupation or job title Probable lead
exposure
(yes/no)
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B. Does anyone in the household reload bullets, target shoot, or hunt?

9. Does anyone in the household melt lead to make bullets or fishing sinkers?

10. Does anyone in the household work in autobody repair at home or in the yard?

11 . ls there evidence of take-home work exposures or hobby exposures in the dwelling?

Assessment: (check)

Probable occupational-related lead exposure.

Probable hobby-related lead exposure.

Actions: (check)

Counsel family (specify):

Refer to (specify):

Child Behavior Risk Factors

1. Does child suck his/her fingers? yes no (circle)

2. Does child put painted objects into the mouth? yes no (circle)

lf yes, specify:

3. Does child chew on painted surfaces, such as old painted cribs, window sills, furniture edges, railings,
door molding, or broom handles?

lf yes, specify:

4. Does child chew on putty around windows?

5. Does child put soft metal objects in the mouth? These might include lead and pewter toys and toy
soldiers, jewelry, gunshot, bullets, beads, fishing sinkers, or any items containing solder (electronics).

6. Does child chew or eat paint chips or pick at painted surfaces? ls the paint intact in the child's play
areas?

7. Does the child put foreign, printed material (newspapers, magazines) in the mouth?

B. Does the child put matches in the mouth? (Some matches contain lead acetate.)

9. Does the child play with cosmetics, hair preparations, or talcum powder or put them into the mouth? Are
any of these foreign made?

10. Does the child have a favorite cup? A favorite eating utensil? lf yes, are they handmade or ceramic?

11 . Does the child have a dog, cat, or other pet that could track in contaminated soil or dust f rom the
outside? Where does the pet sleep?

12.Where does the child obtain drinking water?

13.|f child is present, note extent of hand-to-mouth behavior observed.

Assessmenf: (check)

Child is at risk due to hand-to-mouth behavior.

Child is at risk for mouthing probable lead-containing substance (specify):

Child is at risk for other (specify):
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Actions:

Counsel family to limit access or use of (specify):

Other (specify)

Other Household Risk Factors

1. Are imported cosmetics such as Kohl, Surma, or Ceruse used in the home?

2. Does the family ever use any home remedies or herbal treatments? (What type?)

3. Are any liquids stored in metal, pewter, or crystal containers?

4. What containers are used to prepare, serve, and store the child's food? Are any of them
metal, soldered, or glazed? Does the family cook with a ceramic bean pot?

5. Does the family use imported canned items regularly?

6. Does the child play in, live in, or have access to any areas where the following materials are kept:
shellacs, lacquers, driers, coloring pigments, epoxy resins, pipe sealants, putty, dyes, industrial crayons
or markers, gasoline, paints, pesticides, fungicides, gasoline, gear oil, detergents, old batteries, battery
casings, fishing sinkers, lead pellets, solder, or drapery weights?

7. Does the child take baths in an old bathtub with deteriorated or nonexistent glazing?

Assessmenf; (check)

lncreased risk of lead exposure due to

Actions: (check)

Counsel family to limit access or use (specify):

Other (specify):

Assessment for Likely Success of Hazard Control Measures

1. What cleaning equipment does the family have in the dwelling? (circle)

broom, mop and bucket, vacuum (does it work?), sponges and rags

2. How often does the family:

Sweep the floors?

Wet mop the floors?

Vacuum the floors?

Wash the window sills?

Wash the window troughs?

3. Are floor coverings smooth and cleanable?

4. What type of floor coverings are found in the dwelling? (circle all lhal apply)

vinyl/linoleum carpeting wood other (specify):

5. Cleanliness of dwelling (circle one):

Code: 1 = appears clean, 2 = sorTre evidence of housecleaning, 3 = r.lo evidence of housecleaning,

*

!= $= 7=
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[Pick the best category based on overall observations of cleanliness in the dwelling.]

1. Appears clean.

2. Some evidence of housecleaning.

3. No evidence of housecleaning.

No visible dust on most surfaces.
Evidence of recent vacuuming of carpet.
No matted or soiled carpeting.
No debris or food particles scattered about.
Few visible cobwebs.
Clean kitchen floor.
Clean doorjambs.
Slight dust buildup in corners.
Slight dust buildup on furniture.
Slightly matted and/or soiled carpeting.
Some debris or food particles scattered about.
Some visible cobwebs.
Slightly soiled kitchen floor.
Slightly soiled doorjambs.
Heavy dust buildup in corners.
Heavy dust buildup on furniture.
Matted and/or soiled carpeting.
Debris or food pafticles scattered about.
Visible cobwebs.
Heavily soiled kitchen floor.
Heavily soiled doorjambs.

Assessrnent: (check)

Cleaning equipment inadequate.

Cleaning routine inadequate.

Floor coverings inadequate to maintain clean environment.

Actions: (check)

Counsel family to limit access or use (specify):

Provide cleaning equipment.

lnstruct family on special cleaning methods.

Flooring treatments needed.

Other (specify)

.&
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1. Develop a written program assigning responsibilities for controlling lead hazards caused by maintenance
work. Tiain maintenance workers who will be working with lead, covering all the topics listed in this
chapter. Change any existing work order forms to include the items in the lead-based paint maintenance
work order form contained in this chapter. If no work order is used, develop a system to inform workers
when a job may involve a lead hazard or lead-based paint.

7. Determine if lead-based paint is present on the surface where work will be performed. If the surface has

not been tested, take x-ray fluorescence (XRF) measurements or send a paint chip to a qualified laboratory.
If testing cannot be conducted, then it will be assumed that lead-based paint is present on all painted
surfaces built before l978.If some building components are new or were replaced after 1978, it can be

assumed that they do not have lead-based paint and maintenance work can proceed normally.

3. Develop a ready-to-use list of those surfaces that are known to contain lead-based paint, if the surface has

been tested, using the inventory form in this chapter.

4. Determine whether the individual task is low risk or high risk, using the table in this chapter. High-risk
jobs are those that typically produce a significant amount of dust by disturbing more than 2 square feet of
a painted surface. Low-risk jobs are those that do not produce much dust by disturbing less than 2 square
feet per room.

5. Require the use of disposable 6-mi1, polyethylene plastic drop cloths (or equivalent) and thorough cleanup
of the immediate work area using wet cleaners. However, if the job is low risk, respirators and protective
clothing may not be needed.

6. Use respirators; protective clothing; plastic, disposable drop cloths; and work area isolationif thejob ls hrgh

rlsk. High-efficiency particulate air (HEPA) vacuuming should be used in connection with wet cleaning
methods.

7. Educate residents on why workers will be taking special precautions before maintenance work begins in
the unit. lnform residents that workers need more protection, since they have a higher risk of exposure.

8. Complete work order forms for each job, defining specific protective measures to be used. If no written
work order system is used, verbally inform workers of the required protective measures.

a. For low-risk jobs, put a small sheet of plastic immediately underneath the work area (approximately
5 feet by 5 feet), except for ceiling work. For ceilings, cover the entire floor with plastic. Keep all doors
closed and do not let children into the work area.

b. For hlgh-risk jobs, cover the entire floor with plastic. Remove all furniture or toys from the room or
cover them with plastic. Seal the doorway by taping the door closed with light-duty tape or placing
a sheet of plastic over the doorway, cutting a slit down the middle, and covering the slit with a sec-

ond layer of plastic to act as a flap. Relocate children away from the dwelling during the work. Use
respirators and protective clothing.

.$.
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9. Complete maintenance task.

10. Conduct cleaning. For low-risk jobs, wet clean the area twice using a phosphate cleaner or lead-specific
cleaner or other equivalent cleaning agent. For high-risk iobs, cleaning should be performed using a HEPA
vacuum/wet cleaning/HEPA vacuum cycle.

1 1. Conduct clearance. Visual assessments are adequate for most low-risk jobs. For high-risk jobs, periodic
wipe sampling for every 20th job should be conducted as wel[. Wipe sampling frequency can be reduced
after desirable cleanup practices are established and verified for a particular worker or work crew.
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!. The Relationship
Between Building
Maintenance Work and
Lead Hazard Control Work
This chapter describes how routine mainte-
nance work should be modified to protect work-
ers and residents from lead poisoning and to
comply with the Occupational Safety and

Health Administration (OSHA) lead standards.

Detailed information on worker protection is

provided in Chapter 9. Maintenance workers

may be covered by either the OSHA Lead Ex-
posure in Construction standard (29 CFR
1926.62) or the OSHA General Industry Lead

Standard (29 CFR 1910.1025), depending on
the extent and type ofjob. This chapter de-

scribes safe practices for routine maintenance,
not interim control or abatement work. If tradi-
ti()nal, routine building maintenance is per-

formed, surfaces with lead-based paint can be

disturbed, turning a potential problem into an

immediate problem. Howeveq if maintenance
practices are modified to provide sufficienr pro-
tection to workers and residents, lead hazards

associated with maintenance work can be con-
trolled. If the maintenance work does not dis-

turb lead-based paint (or surfaces suspected

to contain lead-based paint) or create a dust

hazard, then it can proceed in the traditional
fashion.

Tb illustrate the importance of protective
measures, even for small-scale jt:lbs, consider
how much leaded dust is contained within
a 1-square-foot area that is painted with
lead-based paint at the U.S. Department of
Housing and Urban Development (HUD)
minimum regulatory limit (1 mg/cm2):

1 mg/cm2 x (2.54 cm/inch)2 x (12 inches/ft)2
x 1,000 w/mg = 929,000 pglft'z

If we assume that more of this dust is cleaned up
and that it is distributed evenly over an average

room measuring 10 feet x 10 feet, then there
would be 9,290 wlft2 on the floor.

This figure can be compared to the HUD
clearance standard of 100 pg/ft2. In short, a

significant amount of leaded dust can be re-

leased from a small painted area. Even though
most maintenance jobs would not turn all the
lead-based paint into leaded dust (as this calcu-
lation assumes), it should be clear that large

amounts of lead-contaminated dust can be gen-

erated from even low concentrations of lead-

based paint. Therefore, protection and thor-
ough cleanup are absolutely essential, even for
small-scale jobs.

At the same time, it is not feasible to treat
every small-scale maintenance job as if it were

an abatement job. The following recommenda-

tions balance the need for controlling the
hazard with the need to perform "routine"
maintenance work in a practical way.

The purpose of maintenance work is different
from lead hazard control efforts. Maintenance
work is designed to simply keep buildings in
good repair. On the other hand, lead hazard

control efforts are designed to prevent lead
poisoning. lil/hile these two goals are different,
they are not contradictory. For example, lead

hazard control work often results in the creation
of smooth, cleanable surfaces that are also easier

to maintain. Similarly, good maintenance prac-

tices (such as repainting on a regular basis) can
help maintain surfaces and thus prevent lead
poisoning. Information on lead hazard control
work (interim controls and abatement) and
worker protection during this type of work are

provided in other chapters.
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ll. Summary of Protective
Measures for Low- and
High-Risk Maintenance
Tasks

To determine the extent of protective measures

needed, the task should be classified into low-
or high-risk categories. Table 17.1 provides gen-
eral guidance on classifying jobs based on how
much dust each is likely to generare. The classi-

fication should be made on a case-by-case basis,

since the surface area treated and the existing
condition of the paint will be different for
each 1ob.

Once the job has been classified, protective
measures can be determined. Table 17 .2 summa-
rizes protective measures for those tasks that are

either low- or high-risk. Adjusrments should be

made depending on the size of the area to be

disturbed. If more than 2 square feet are dis-
turbed in the room, an increased degree of pro.
tection is usually needed. If the surface area to
be disturbed is smaller, protective measures can

be downgraded (but not eliminated entirely).
If the paint is deteriorated, more protective
measures may be needed.

Thbles 17.1 and 17.Z should be used on a case-

by-case basis. Each job may present unique

Table l7.l Summary of Low- and High-Risk Job Designations for Surfaces Known or Suspected To Contain
Lead-Based Paint.

. High-risk jobs typically disturb more than 2 square feet per room. lf these jobs disturb less than 2 square feet, then they can be
considered low-risk jobs.

Job Description Low Risk High Risk*

Repainting (includes surface preparation)

Plastering or wall repair

Window repair

Window pane or glass replacement only

Water or moisture damage repair
(repainting and plumbing)

Door repair

Building component replacement

Welding on painted surfaces

Door lock repair or replacement

Electrical fixture repair

Floor refinishing

Carpet replacement

Groundskeeping

Radiator leak repair

Baluster repair (metat)

Demolition
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Table I 7.2 Summary of Protective Measures For Low- and High-Risk Jobs

* Employers must have oblective data showing that worker exposures are less than the OSHA permissible exposure limit of
50pg/m3 if respirators and protective clothing will not be provided,

situations that should be considered by the
maintenance supervisor. For example, even
though Thble 17.1 suggests that repainting is a

high-risk activity, it does not necessarily mean

that- all repainting jobs are considered high risk.
If the painting job involves only minor touchup
(less than 2 square feet per room) or there is no
scraping or sanding involved, that particular
painting job may be considered low risk.

More detailed descriptions of each protective
measure are provided later in this chapter.

llt. Ways in Which
Maintenance Work Can
Create or lntensify Lead
Hazards
There are a variety of ways in which mainte-
nance work can inadvertently create lead
hazards where none previously existed or
worsen hazards that are already present.

Protective Measure Low Risk High Risk

Worksite preparation with plastic
sheeting (6-milthick)

Plastic sheet no less than 5 feet
by 5 feet immediately underneath
work area

Whole floor, plus simple airlock
at door or tape door shut

Children kept out of work area Yes Yes

Resident relocation during work No Yes

Respirators Probably not necessary* Recommended

Protective clothing

Note: Protective shoe coverings
are not to be worn on ladders,
scaffolds, etc.

Probably not necessary* Recommended

Personal hygiene (enforced hand
washing after job)

Required Required

Showers Probably not necessary

Work practices Use wet methods, except near
electrical circuits

Use wet methods, except near
electrical circuits

Cleaning Wet cleaning with lead-specific
detergent, trisodium phosphate,
or other suitable detergent around
the work area only (2 linear feet
beyond plastic)

H EPA vacuum/wet wash/HEPA
vacuum the entire work area

Clearance Visual examination only Dust sampling during the pre
liminary phase of the mainte-
nance program and periodically
thereafter (not required for every
job)

l7-7
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A, Paint Abrasion or Other
Disturbance
The most common problem involves mainte-
nance work that disturbs or rubs against a

painted surface. Common activities such as

sanding, scraping, hammering, cutting, or grind-
ing on surfaces coated with lead-based paint or
lead-cclntaminated dust can create large expo-
sures. Torch cutting or welding on painted
metal surfaces is especially dangerous and is pro-
hiblted under OSHA regulations (the paint
must he removed before torch cutting or weld-
ing). Although most individual maintenance
jobs do not last very long, it is possible to cause

a significant exposure for the worker and the
occupant. For example, power sanding on lead-
based painted surfaces has been found to cause

exp()sures as high as 11,000 pg/m' in the resi-
dential setting (Jacobs, 1991b), which is well
above the OSHA permissible exposure limit
(PEL) of 50 pg/mr. Other typical tasks, such
as carpet removal, have also been shown tcr

result in exposures well above the OSHA PEL,

depending cln how long the exposures last
(NIOSH, 1990). While there is not adequate

information on exposures during routine main-
tenance jclbs, exposures can be kept well below
the limit if the work is carefully conducted
(NIOSH, 1990). In other words, paint deterio-
ration should no longer be regardecl as a minor
cosmetic problem.

B. Water Damage
Water damage can occur from sudden circum-
stances, such as bursting pipes, overflowing tubs
and sinks, broken fixtures, or st()rm damage.
\il/ater damage can also occur from less obvious
probler-ns, such as condensation, slow leaks in
pipes or fixtures, improper building drainage
around the perimeter, or accidental resident
neglect (e.g., leaving the windows open during
rain). Both conditions can lead to paint failure,
either by deterioration of the paint itself, or de-

terioration of the substrate behind the paint. In
traditional maintenance work, it is customary
to repair only the source of the water leak,

especially in emergency situations. In some

cases, the paint deterioration rnay not be evi-
dent until several weeks following the water

Ieak repair and it may be left to the resident
to repaint.

If lead-based paint is known or suspected to be

present, however, paint deterioration deserves

as much attention as the hole in the roof would
receive. The paint should be repaired as quickly
as possible using controlled work practices.

C. Dust Exposures
Many types of maintenance work can release

substantial quantities of dust into the residence.
Examples include repainting, floor sanding,
window repair (window troughs clften contain
very high levels of leaded dust), and plastering.

Typical maintenance practices employ the use

ofdrop cloths and cardboard or newspapers to
protect furniture, eating surfaces, and walkways.
If the drop cloths are made of canvas, they may

become full of leaded dust, possibly contaminat-
ing the next worksite. Poorly ct>ntrolled dust
during maintenance work has accounted for
numeroLrs cases of childhood leacl poisoning
(Farfel, 1990; Amitai, l99l Rabinowitz, 1985a;

Shannon, 1992).

Lead-contaminated dust exposures to both
children and adults can be controlled by the
following:

1 Using wet methods.

i Covering furnishings with disposable,
plastic drop cloths.

i Using foot coverings or dedicated footwear
to rninimize tracking of leaded dust out of
the wclrk area.

* Sealing rooms to avoid contamination of
adjacent areas.

* Using approved respirators.

D. Groundskeeping
lf the soil is contaminated, certain grounds-

keeping activities can pose a risk to workers and
occupants. Excavation to lay new pipes, regrad-

ing, or sodding disturbs the soil. Bare soil can be

more easily tracked into dwellings where it he-

comes part of the house dust and where a child
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can become exposed to it. If the soil is known
to contain high concentrations of lead or has

yet to be tested, simple protective measures can
be introduced to control exposures. Keeping the
soil wet is usually effective, as long as proper
erosion control measures are established. Dis-
posable shoe coverings or dedicated workshoes
will prevent tracking contaminated soil into
dwellings, worker's automobiles, and mainte-
nance shops.

lV. Maintenance Program
Elements
This section describes how a maintenance pro,
gram addressing lead-based paint hazards can
be developed that clearly assigns the various
responsibilities. The following responsibilities
need to be assigned to a specific individual:

* Determining whether a specific job will
disturb known or suspected lead-based

painted surfaces.

* Determining whether a specific job will
be low- or hlgh-risk.

i Tiaining workers.

* Purchasing supplies and equipment,
including respirators, plastic sheeting,
special cleaners, disposable shoe coverings,
protective clothing, etc.

* Conducting visual assessments on all lobs to
ensure adequate cleanup.

* Conducting wipe tests on some jobs to
ensure adequate cleanup.

* Handling communication with residents.

For small staffs, all of these responsibilities may
be handled by a single person; for larger staffs,

coordination is essential.

A. ldentification of Lead-Based
Painted Surfaces

Individuals assigning maintenance tasks will
need to determine whether work on certain
surfaces will result in a lead hazard. The best

method for doing this is to list all painted sur-

faces and then have an inspector technician
determine whether lead-based paint is present
(using the protocols in Chapter 7).

However, in many instances, such an inspection
will not have occurred yet or was deficient (for

example, a previous investigation may not have
inspected every similar painted surface in each
room). Therefore, it may be necessary to make
assumptions. All painted xnfaces in dwellings con-

structedbefore 1978 shouWbe presumed to contain
lead-based paint, wttil proven otherwise . \7hile
this assumption could result in erroneously re-

quiring controls for working on paint that does

not contain lead, it would be dangerous to as-

sume that the paint does not contain lead until
an inspection shows that it does. In the latter
case, a maintenance supervisor could fail to
recommend controls where they are needed,

resulting in a poisoned worker or child.

It is important to note, however, that not all
painted surfaces in all dwellings constructed
before 1978 will contain lead. If it is known that
certain building components are relatively new
or were replaced or added after 1978, it can be

assumed that they do not contain lead. For ex-
ample, if all exterior doors and windows in a
building are known to have been replaced in
1981, these surfaces need not be included in
the inventory ofknown or suspected surfaces.

Form 17.1 at the end ofthis chapter can be

used as an inventory form.

An inventory for a single room might look
like the example above. Since floors were not
painted in this example, floor work is unlikely
to produce a lead hazard. Lead-based paint is

known to exist on the window troughs because

ofhistorical records on exterior paint. Base-

boards and doors were replaced after 1978, so it
is doubtful that they contain lead-based paint.
A11 other surfaces are listed as "suspect" sur-

faces, since they have not been tested.

Depending on the size and organization of the
maintenance operation, the inventory could be

organized by room (appropriate for small owners
with only one or a few single-family dwellings)
or by unit/apartment building (appropriate for
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Figure 17.l Example of a Lead-Based Paint lnventory.

Dwelling Unit ldentifie

Room ldentifier

Surface Known
Lead-Based Paint

Suspected
Lead-Based Paint

No Lead-Based Paint

Floors

Lower walls

Upper walls

Chair rail

lnterior window trim

Window trough

Ceiling

Baseboards

Doors

Door trim

Crown molding

Other trim
mantels, etc.

Exterior siding

larger landlords). For computerized mainte-
nance systems, the lead-based paint inventory
system can be added to the database to flag
those jobs that could produce lead hazards. If
workers or supervisors are unsure about whether
or not they are working on a leaded surface,

they can quickly consult the inventory.

B. ldentification of Low- and
High-Risk Jobs
Most maintenance wclrk is unpredictable. Some
repair jobs start small but then escalate. Re-
placement of a ceiling light fixture is an ex-
ample of a reiatively small 1ob that can become
a large job ifa section ofthe ceiling falls apart
when the fixture is removed.

Maintenance or building supervisors or others
who categorize work orders should determine if

the job entails a low or high risk of exposure to
lead and leaded dust according to the guidance

in Table 17.1. Protective measures should also

be determined according to the guidance in
Thble 17.2. Some training is usually necessary

to make these judgments.

C. Ttaining
Since most maintenance supervisors and work-
ers are not typically trained to recognize and
correct lead hazards in the course of their regu-
lar duties, it may be difficult or impossible for
maintenance personnel to determine the level
ofcontrol necessary for a particular job. Pres-

ently, no formal U.S. Environmental Protection
Agency (EPA) training curriculum specifically
targeted at maintenance personnel exists, al-
though a number of such courses have been de-

veloped and provided (AFSCME, 1993; Jacobs/
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HES, 1992; SOEH, 1993). In addition, the
OSHA Hazard Communication Standard (29

CFR 1910.1200) requires training of individuals
who are exposed to hazardous substances during
their work. Both the OSHA Lead Exposure in
Construction standard (29 CFR 1926.62) and
the OSHA General Industry Lead Standard
(29 CFR 1910.1025) require training. The Na-
tional Institute of Building Sciences has re-

cently developed an operations and mainte-
nance manual on lead-based paint (call (Z0Z)

289-7800).

Maintenance workers and supervisors who deal
with lead-based paint hazards should receive a

l- or }-day training session at their job site that
includes hands-on practice in implementing
various control measures. The training should
include a discussion of how the maintenance
program at the facility will be modified to re-
flect potential lead hazards, and who will make
the decisions. The training should emphasize

that maintenance workers are not permitted to
perform abatement work unless they have com-
pleted the State-approved EPA lead-based paint
abatement training course(s). Newly hired or
trained supervisors or workers should be closely
monitored to ensure that appropriate controls
are established. Sources of training are provided
in Chapter 2.

If outside contractors are employed to conduct
maintenance work, they must also be trained
and notified if their work will disturb lead-based

painted surfaces. Proof of contractor staff train-
ing should be verified by the owner before any
maintenance work is undertaken.

At a minimum, the training should cover the
following topics:

* Definition of lead and lead-based paint haz.
ards.

* Lead health effects.

i Regulations

* Modifications to existing maintenance
operations.

* Listing of known or suspected surfaces

containing lead-based paint.

l Methods of identifying lead.

1 Distinguishing between low- and high.risk
jobs.

* Work practices (use of tools, HEPA
vacuums, wet methods, and so forth)

* Prohibited methods of removing lead-based

pain include: open-flame buming or torch-
ing, machine sanding or grinding,
uncontained hydroblasting or high.pressure
wash, abrasive blasting or sandblasting, and
heat guns above 1100 oE Methylene chlo-
ride strippers and dry scraping are also not
recommended.

* Personal hygiene.

* Worksite preparation.

* Respirator program and fitting.

i Medicalsurveillance.

* Cleanup and post-job visual inspection.

i Clearance procedures.

i \il/aste handling and storage.

l Resident relations.

An accredited lead training provider should
conduct the training. The training can also be

conducted by a licensed risk assessor; a certified
industrial hygienist, nurse, or physician; or an-
other qualified adult educator. Ifnecessary
maintenance supervisors can provide the train-
ing if they have completed the EPA supervisor
course.

D. Education of Residents
Maintenance workers may be required to use

respirators and protective clothing in occupied
units, erect containment systems, and use spe-

cial equipment; therefore, residents must be in-
formed about the reasons for these measures. It
is important that all elements of the lead hazard

control plan be fully developed to reassure resi-
dents that no hazards will be created as a result
of the work. Local health departments and
childhood lead-poisoning prevention programs
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can assist owners in properly educating residents
about lead health hazards.

E. Work Order Systems

Work order systems should be modified to re-
flect whether the job will disturb the lead-based

paint, whether the job is low- or high-risk, and
which protective measures will be required.
Even if an owner does not have a formal work

order system developed, the hazard waming
information must be transmitted to those
conducting the work.

To account for lead hazards, the owner's work
order form will need to be modified. Specifi-
cally, a check-offbox should be added to indi-
cate that the work will disturb known or sus-

pected lead-based paint. Ifthis box is checked,
the supervisor or worker should receive a

Figure 17.2 A Typical Work Order Form

Lead-Based Paint Maintenance Work Order Form

Reference to work order number

Respirator required? _ Yes _ No

Protective clothing required? _ Yes _ No

Size of plastic sheeting to be placed under work area

Cover whole floor with 6-mil plastic sheeting? _ Yes _ No

Cover doorway to room with plastic sheeting and construct airlock? _ Yes _ No

Tape door shut? _ Yes _ No

Move furniture out of room? _ Yes _ No

Shut down HVAC system? _ Yes _ No

Wet down item to be repaired? _ Yes _ No
(CAUTION: Do not wet down areas near electrical circuits.)

Flelocate occupant? _ Yes _ No

Cleanup:

HEPAvacuum needed? Yes No

Disposal of waste will be done by

Visual inspection of cleanup by supervisor:

_ Sufficient _ Repeat cleaning

Dust sampling required after task is completed? _Yes _ No

Modifications to work

Final inspection by

Date of completion
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second form with detailed information on re.
quired work practices and control measures

required. A standard Lead-Based Paint Maint-
enance Work Order Form is shown in Figure
17.2, which can be added to the existing
maintenance form.

F. Written Program:
Assignment of Responsibilities
'lUhen the five elements of the maintenance
program (described above) have been as-

sembled, a management plan should be put
into writing. The plan should authorize specific
individuals to perform the following functions:

1. Develop and maintain a list of all suspect

and known lead-based painted surfaces.

2. Determine those jobs that pose low and
high risks.

3. Tiain maintenance workers, supervisors, and
managers, and implement respiratory pro-

tection and medical surveillance programs.

4. Provide notification to residents about
lead-based paint maintenance work.

5. Complete work order forms and lead-based

paint maintenance work order form.

6. Purchase supplies and equipment, including
respirators, plastic sheeting, special cleaners,
and protecrive clothing.

7. Designate those workers permitted to work
on lead-based painted surfaces.

B. Conduct wipe tests and visual assessments

to determine whether the cleaning in a
dwelling has been adequate following the
job.

For small staffs, a single person may handle all
of these tasks; for larger staffs, coordination is

essential. This program should also be included
in an interim control plan, if one exists for the
property (see Chapter 1 1). If there is only
a single maintenance person and owner/
supervisor, a written program is not necessary.

V. Methods To Protect
Workers and Residents
During Tlpical
Maintenance Jobs

Due to the toxic nature of lead, all iobs disturb.
ing lead-based paint require some protection.

A. Worksite Containment
and Occupant Protection

1. Jobs That Do Not Pose a Lead
Hazard

Jobs that do not disturb any lead-based paint
or that do not create a lead-contaminated dust
hazard can be performed in the traditional
fashion.

2. Low.Risk Jobs

For low-risk jobs disturbing a small surface area

and not generating much dust, worksite con-
tainment consists of a relatively small sheet of
plastic (no less than 5 by 5 feet) placed under-
neath the immediate work area. An exception
to this rule is ceiling work where dust contami-
nation is likely to be widespread. For most types

of ceiling work, the entire floor and all fumish-
ings should be covered with plastic.

Doors to the work area should be kept closed
until cleanup has been completed. The gap at
the bottom of the door should be taped shut.
Children are not permitted in the work area

until the supervisor has visually inspected the
cleanup. However, children may be present in
adloining rooms and need not be removed from
the entire dwelling (although relocation is pref,
erable), Worksite Preparation Level 1 should be

adequate (see Chapter 8).

3. High-Risk Jobs

For those jobs that are high risk and that disturb
a large surface area, a more involved worksite
containment procedure is required. Typically,
the whole floor should be covered with plastic
sheeting. Furniture, toys, and other belongings
should be either moved out of the room or cov-
ered with plastic sheeting. A simple airlock
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should be constructed at the entryway to the
room. (lf two entryways exist, one should be

completely sealed in plastic.) The airlock con-
sists of two sheets of plastic. One sheet is com-
pletely taped along all four edges. The tape
must extend all the way around the top, two
sides, and the floor. This plastic sheet is then
cut down the middle. The second sheet is only
taped along the top and acts as a flap covering
the slit in the first sheet of plastic. As an alter-
native, the doorway can be taped on all sides.

A weak tape should be used so that workers can
quickly break the tape seal in the event of an
emergency.

Children should be temporarily relocated from
the dwelling while the work is proceeding. If
more than 1 day is required to complete the
work, a supervisor must have a thorough
cleanup conducted, followed by a visual exami-
nation, at the end of each workday. Children
and residents are permitted to reenter the
dwelling at the end of the workday, after the
dwelling has been completely cleaned and visu-
ally inspected. A high-risk job should be fol-
lowed by HEPA vacuuming, wet washing with a
suitable cleaner, and repeated HEPA vacuuming
(see Chapter 14).

B. Respirators

1. Low-Risk Jobs

Respirators are not required unless time-
weighted average exposures are greater than
50 pg/mr as an 8-hour, time-weighted average.

Unfortunately, virtually no data exist that char-
acterize maintenance worker exposures. Chap-
ter 9 noted that OSHA requires respirators to
be used whenever certain tasks are performed,

unless air sampling demonstrates that exposures

are low. These tasks include the following:

* Manual demolition.

* Manual scraping.

* Manual sanding.

* Heat gun use.

* Power tools (belt sanders, needle guns,

and so forth).

* Spray painting with lead-based paint.

Manual scraping and sanding should be per-

formed only after the surface has been moist-
ened. Power tools should be used with HEPA
local exhaust vacuum systems. Since typical
maintenance worker exposures may not exceed

the permissible limit, half-face air purifying res-

pirators equipped with HEPA cartridges should
be used even for small jobs while the surface is

being disturbed. The use of respirators for this
brief time period is not particularly burdensome
and ls llkely to provide significant protection.

Respirators must be used in conjunction with a
respirator program (29 CFR 1910.134) that re-
quires respirators to be fitted to the individual,
cleaned and stored properly, and used within
their design limits by individuals medically fit
to use them (as determined by a physician),
among other requirements.

2. High,Risk Jobs
Respirators are required for all high-risk jobs.

If an unusually high level of leaded dust is ex-
pected to be generated, a full-face powered air-
purifying respirator should be used.

C. Protective Clothing

1. Low.Risk Jobs

Protective clothing is not required for low-risk
jobs. However, workers must not wear their
work clothing home and should ensure that
their clothing is laundered separately from their
family's clothing.

Protective clothing should be worn if a low-risk
job disturbs more than I square foot.

Workshoe disposable coverings should be worn
to avoid tracking leaded dust throughout the
dwelling, unless work will be conducted on
ladders. Shoe coverings are not recommended
for situations that create a significant risk of
workers falling or slipping.

2. High-Risk Jobs

Protective clothing and protective footwear
are required for all high.risk iobs.
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D. Personal Hygiene and
Showers

1. Low.Risk Jobs

Many studies have revealed that poor personal

hygiene of workers during lead hazard control
jobs can cause lead poisoning. Therefore, thor-
ough washing of the hands and face is required

even for low-risk jobs disturbing less than 1

square foot. Eating, smoking, drinking, and ap-

plying cosmetics while in the work area should
not be permitted. Hand-to-mouth contact
should also be minimized. For low-risk jobs,

showers are not required.

2. High-Risk Jobs

For high.risk jobs, showers should be taken at

the maintenance shop before the worker leaves

at the end of the day. Thorough washing of the
hands and face should be completed before all
breaks (meals, etc.). If showers are not pro-
vided, workers should change their clothing
and put the contaminated work clothing in
a plastic bag for separate cleaning.

E. Work Practices
Protective work practices are the same for both
low- and high-risk jobs. Surfaces should be wet-
ted when possible to retard the entrainment of
leaded dust into the air. A garden sprayer or
pump/squeeze bomle can be used for this pur-
pose. Enough water should be used to just coat
the surface; use of excessive water can cause

runoff and substrate damage. \7ork should pro-
ceed carefully and deliberately to reduce the
amount of dust generated.

Wet methods must not be used near electrical
circuits due to electrocution hazards.

Children are not permitted in the work area

until after completion of all cleanup and final
visual inspection.

F. Cleaning

1. Low,Risk Jobs

A HEPA vacuum is not required for low-risk
jobs, since all the leaded dust will be caught
by the plastic sheeting. However, limited wet

cleaning with trisodium phosphate detergent or
other lead-specific cleaners or equivalent should
be performed twice on all horizontal surfaces at
least 2 linear feet beyond the plastic in all direc-
tions. Vertical walls or other building compo-
nents near the work area should also be

cleaned. A mild detergent can be used on those
surfaces where the finish is likely to be marred
by the use of trisodium phosphate. There should
be no visible dust in the cleaned area. Brooms
should not be used to clean up dust; only wet
methods are recommended.

2. High.Risk Jobs

A HEPA vacuum is required for cleanup of
high-risk jobs. The entire room should be

cleaned following the full HEPA vacuum/wet
wash/HEPA vacuum cleanup method described
in Chapter 14. Cleaning should proceed from
clean to dirty areas and from ceiling to floor.
A11 surfaces in the room that were not covered
with plastic should be cleaned. Finally, the
floor should be cleaned after the plastic has

been removed. The cleaning solution should
be changed frequently (at least after each
room is cleaned, more frequently, if needed).

G. Clearance

1. Low.Risk Jobs

For low-risk jobs, a visual inspection conducted
by a trained supervisor is sufficient. The super-

visor should ensure that all required work has

been completed and that there is no visible dust
in the immediate vicinity of the work area.

2. High,Risk Jobs
For high.risk jobs, clearance dust sampling is
recommended for at least every 20th job, in
addition to visual examination for every job
(see Thble 15.1).

H. Waste Disposal
Since maintenance work is part of the routine
operations in a dwelling, any waste generated is

considered ordinary household refuse and is not
regulated under the Resource Conservation and
Recovery Act as hazardous waste. Depending
on the interpretation ofthe local regulatory
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agency, permits may not be required to dis-
pose ofwaste generated as a result ofordinary
maintenance and repair work.

However, the waste can still pose a threat to
youngsters who gain access to it. All waste gen-

erated as a result of lead-based paint mainte-
nance work should be sealed in a container or

plastic bag and stored in a secure, locked area

until final disposal. In addition, solid waste

should be wrapped in plastic to prevent any
release of leaded dust during transport out of
the dwelling and to the final disposal site.
Lead-contaminated waste should be disposed

of in a lined landfill.
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Form 17.l
lnventory Form

Dwelling unit address

Room or area

Surface Known
Lead-Based Paint

Suspected
Lead-Based Paint

No Lead-Based Paint

Floors

Lower walls

Upper walls

Chair rail

lnterior window trim

Window trough trim

Ceiling

Baseboards

Doors

Door trim

Crown molding

Other trim (molding,
mantels, etc.)

Cabinets

Radiators

List all other surfaces
here:
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.& Step-by-Step Summary
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1. If Federal funds are involved in a lead-based paint abatement project, the recipient must determine if the
dwelling is listed on the National Register of Historic Places or is eligible for listing and consult with State
Historic Preservation Office (SHPO) and local historic preservation officials. Compliance with 36 CFR Part
800 that outlines the Section 106 review process of the Advisory Council on Historic Preservation (ACHP)
may be required. Refer to HUD's Guidelines for the Eualuation ond Control of Lead.-Based Paint Hazards in
Housingfor technical information on lead-based paint hazard control measures. For agencies or organiza-
tions expecting to undermke lead hazard control activities in a large number of homes, a programmatic
agreement with the SHPO and the ACHP should be developed. The agreement should define different
levels of treatment for houses depending on their level of historic significance.

Z. Identify the historic preservation issues that may be faced when conducting lead-based paint hazard control
work with the intent of retaining historic building materials and their historic appearance to the greatest
extent possible. With the assistance of trained historic preservation architects, architectural historians, or
the SHPO, determine which architectural elements of the building can be preserved.

3. Establish priorities for intervention. Determine if the scope of the project will involve full abatement of all
paint, abatement of lead-based paint hazards, or interim controls. Part of the scope of work may be deter-
mined by the type of housing assistance (e.g., HUD-funded public housing may require full abatement of all
lead-based paint; HOME or CDBG-funded projects may require lead-based paint haTard control, as defined
in the Glossary).

4. Have a combination risk assessment and paint inspection performed by a certified risk assessor. Keep a
record to guide future rehabilitation and maintenance work. If properties are of noted historical significance,
label and store samples of historic paint for future preservation work.

5. Assess the danger of lead exposure for each significant architectural item to determine how extensive an
intervention is necessary, its cost, and its feasibility in order to make the overall project lead safe. The most
serious lead hazards may require full abatement or replacement, while the less serious lead hazards may only
require repair and paint film stabilization.

6. Negotiate the hazard control strategy with the SHPO and give special consideration to those methods that
do not destroy significant architectural features and finishes. Refer to the Secretary of the Interior's "Stan-
dards for the Tieatment of Historic Properties" (1992). Avoid removal of significant historic materials, avoid
the use of harsh abrasive cleaners or chemicals that are too strong on historic materials, and avoid covering
over historic siding, whenever possible and financially feasible.

7 . If paint is to be removed, the preferred treatments include wet sanding of deteriorated peeling paint; finish
sanding with special mechanical sanders with a high-efficiency particulate air (HEPA) vacuum local exhaust
ventilation, low-heat paint stripping; chemical strippers (except methylene chloride); and offsite stripping
with heat or chemicals. Do not use open flame or hlgh heat removal of lead, or dry sanding or abrasive
removal. Comply with worker safety requirements.

I 8-3



.$ Step-by-Step Summary fcontinuedf

8. If the preservation option is economically prohibitive, or if significant features are removed, or if abatement
activity will otherwise adversely affect historic properties, the programmatic agreement, if one has been ne-
gotiated, should prescribe the procedures to be followed or the methods to be used. In the absence of a pro-
grammatic agreement, a Memorandum of Agreement should be negotiated for treatment of the property.

9. Submit the Memorandum of Agreement to the Advisory Council on Historic Preservation.

10. Upon completion of the project, provide educational materials to the residents describing the health hazards

of lead-based paint and provide information on appropriate housekeeping methods to keep the property in a

lead-safe condition once lead hazard control work is completed. Disclosure of testing and hazard control
results may be required.

r&
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l. lntroduction
Some of the recommended treatments for lead-
based paint hazard control can cause irreversible
damage to historic properties. Such actions,
when federally assisted, are subject to special
review procedures to protect historic properties.

Section 106 of the National Historic Preserva-

tion Act of 1966, as amended, requires Federal
agencies to take into account the effects of their
undertakings on historic properties and to afford
the Advisory Council on Historic Preservation
(ACHP) a reasonable opportunity to comment
on such undertakings. This statutory require-
ment is implemented by the ACHP regulation
36 CFR Part 800. Every State and unit ofgen-
eral local government receiving HUD Commu-
nity Development Block Grants (CDBG) or
HOME program assistance should be familiar
with the ACHP regulations, since they must
comply with Section 106 as part of the environ-
mental review for program activities. If the
agency responsible for lead-based paint abate-
ment or hazard control (and the environmental
review) is not familiar with the Section 106

process, they should contact their State Historic
Preservarion Officer (SHPO) or the State or
local agency administering the CDBG or
HOME programs for assistance.

Implementing the guidance in this chapter does

not substitute for compliance with the ACHP
regulations. Many States and local govemment
agencies have entered into CDBG program-

matic agreements with the ACHP and the
SHPO to facilitate compliance with the historic
preservation regulations for rehabilitating his-
toric properties. Expanding the provisions of
the programmatic agreements to accommodate
lead-based paint abatement activities is recom-
mended. If an agency or organization is plan-
ning to undertake lead hazard control in a large
number of homes, a programmatic agreement

fuwwffi ffimmffiffiffi

could significantly reduce the time needed to
consuk with the SHPO for lead inrerventions.

ll. Standards for the Treat-
ment of Historic Properties
The Secretary of the Interior is responsible for
establishing standards for the preservation and
protection of all cultural resources listed on or
eliglble for the National Register of Historic
Places. The Secretary of the Interior's "Stan-
dards for the teatment of Historic Properties"
were initially developed in 1975 and were most
recently revised in 1992. These Standards guide

owners (including Federal agencies) of historic
buildings who are undertaking rehabilitation,
restoration, preservation, and reconstruction of
historic properties. In addition, the Standards
are used by the ACHP and the SHPO to
evaluate the impact of physical treatments on
historic resources.

\ff/hen dealing with historic properties, signifi-
cant spaces, finishes, and features must be iden-
tified and priorities for preservation must be set.

This applies to both exteriors and period interi-
ors that might include decorative frescoes,

polychromed woodwork, or historic painted
finishes encased under modern paints.

For homes determined ro be on the National
Register or eligible for listing, which are histori-
cally significant buildings or to exhibit a high
degree of craftsmanship, there may be conflicts
between certain proposed abatement treatments
and the Standards for the Tieatment of Historic
Properties. These confl icts include:

* Removal of historically significant architec-
tural features and finishes that have been
previously painted with lead-based paint
may result in loss of significant historic
materials.

ffsffiwwffiw
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lV. Property Evaluation

A. Evaluating the Significance
of a Property
It is the responsibility of a Federal agency or its
recipient to identify the architectural signifi-
cance of a dwelling prior to undertaking work
that might affect the historic resource. The re-

sponsible entity may need to enlist an architec-
tural specialist to assist in this effort. (Qualified
historical architects and preservation specialists
can be found through the State Historic Preser-

vation Office.) The National (or State) Register

of Historic Places Nomination Form is often a

tool to use to identify significant features.

The qualiry of a building's architecture and

craftsmanship must be considered when evaluat-
ing the significance of a property. Buildings that
exhibit distinctive characteristics of an architec-
tural design, represent work by skilled crafts-
men, or have high artistic value may require a

greater sensitivity on the part of a responsibie
entity when undertaking alterations or modifi-
cations to that structure. Worker housing in an
industrial miIl town was often constructed with
heavy timber posr and hearn constructi()n or
ballocln frame wooden systems, but may have
very simple decorative or trim work on the inte-
rior. The significance of these properties is more

closely tied to social movements within our cul-
mral history than to architectural design. A
property designed by a prominent architect
using master craftsmen and artistic painters will
be noted for its architectural appearance and
design.

Tb define the elements within a dwelling that
are of the highest priority for preservation, the
responsible entity should identify physical fea-

tures that convey the original design intent of
the property, both on the exterior and the inte-
rior. The exterior may contain significant
unique materials such as painted siding, shut-

ters, decorative cornice brackets, porches, and

d.rrmers. While the exterior may contain a

building's most prominent features, the interior
may be even more important in conveying the
building's history. Architectural features that
indicate the building's history and character

* Abrasive or chemical paint removal
methods may disfigure or destroy evidence

clf significant craftsmanship.

* Complete removal of paint from substrates

can result in the total loss of paint chro-
nology or important evidence of previous

decorative paint finishes and colors for
properties of great historic significance.

* Replacement or enclosure of historic
wooden siding with modern vinyl or
aluminum siding may damage historic
materials and diminish the architectural
integrity of the historic resource.

lll. Historic Preservation
lssues and Lead-Based
Paint
Since lead-based paint was commonly used un-
til the 1950s and was not banned from residen-

tial use until 1978, it is almost always present

in historic buildings. Lead-based paints are

generally found on wooden trim and all sur-

faces that normally received gloss enamel or
oil paints (e.g., metal grills and radiators often
were painted with lead-rich enamels). Early

calcimine and milk paints that were primarily
waterborne were often thought to be lead-free,

but many of the color pigments contained lead.

Significant decorative techniques, such as faux
graining, marbling, stencilling, frescoes, murals,
and painted friezes frequently involved the use

of lead-based paints.

In homes of great historic significance, it may

be important to document evidence of initial
construction and subsequent alterations that
can be found in paint layering on historic sub-

strates. Unless paint analysis is performed prior
to paint removal, this evidence will be lost. By

comparing paint layers from one portion of the
housing unit or room to another, a list of dates

and known changes can be recorded. The relo-
cation of significant elements, such as mantels,
from one room to another can often be de-

tected by comparing paint layers. The original
colors of these elements can also be determined
by evaluating samples of paint under a micro-
scope with correcting light filters.

t 8-6
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Figure 18.2 Historic Property After
Lead-Based Paint Was Chemically
Removed.

Figure l8.l Historic Property Before
Lead-Based Paint \Vas Chemically
Removed From Exterior Masonry.

include marble or wood wainscoting in corri-
dors, fireplace mantels, built-in book cases and

cabinets, picture and chair rails, crown molding,
baseboards, mantels, ceiling medallions and cof-
fers, window and door trim, and staircases. Ar-
chitectural finishes of note may include grained

woodwork, marbled columns, and plastered

walls.

Distinctive elements for painted surfaces are

generally f,rund in three categ,rries:

* Materials: wood, plaster, stone, cast iron,
brick, brass, "compo" (a simulated wood/
plaster), roofing metal.

i Features: mantels, balusters, moldings, win-
dow and door trims, cast metal stair assem-

blies, paneled surfaces, milled siding, turned
columns.

.&

i Finishes: grained doors, stencilled borders,
painted wallpapers, bronzed or gilded
finishes.

For each historic property, some elements will
be of lesser significance than others. As part of a
survey of each historic property, the responsible

entity should identify the elements that could
be altered or removed without harming the in-
tegrity of the historic resource (e.g., plain plas-

ter surfaces, simple board trim with no distinc-
tive features, and nonhistoric intrusions, such as

painted floors or replacement windows). Gener-

ally, the front facades of buildings will be more

significant than the less visible side and rear
elevations. Public spaces on the first flooq such
as the entrance and staircase, will be more sig-

nificant than private spaces, such as the bed-
room, kitchen, and bath. This information will
be important when decisions are made about

t8-7
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where to perform interim contrclls and where
abatemenr or encapsulation is appropriate.

.&

the element is significant, but in deteriorated
condition, then preservation measures should
ensure that in the process of rebuilding or re-

pairing the element, it is not further damaged.

Careful paint removal and thorough cleaning
of substrates is very time consuming, but may
be appropriate for highly significant elements.

Good preservation practice calls for the removal
ofonly deteriorated paint and the retention of
paint layers well-bonded to the substrate, thus
preserving the color chronology of the earlier
historic paint layers. It is recommended that
during interim control work, only the deterio-
rated topcoats of paint be removed and the re-
maining well-bonded paint be stabilized. The
area can then be washed, reprimed, and covered
with one or two topcoats of paint. For highly
significant properties (e.g., those listed indi-
vidually in the National Register of Historic
Places) where significant paint layering is to
be removed, paint samples should be collected,
labeled, and stored by a historic preservation
foundation or other organization.

Vl. Selecting From the
Various Methods of Paint
Removal

When historic buildings are involved, the
historic preservation goal is to retain as much of
the original historic fabric as possible and to
preserve the historic character of the resource.

There is no simple method for determining
which lead hazard treatment may be more or
less damaging. It is possible, howeveq to
describe how each treatment may or may not
affect the historlc character.

Suggested paint removal techniques for historic
materials are as follows:

i Wet sanding of loose paint to bonded paint.

i Finish sanding using mechanical sanders

with HEPA vacuum.

* Low-heat stripping with heat guns or heat
plates (less than 450 oF, round-edge

scraper).

B. Risk Assessment/Paint
!nspection
As with all lead-based paint evaluations, the
responsible entity is also responsible for hiring a

certified professional to evaluate lead hazards in
the dwelling. Because of the need for special
care around historic components, the advice of
a risk assessor is very helpful when developing a

lead hazard control plan. At the same time, any
surfaces of historic significance that have been
painted should be tested for the presence of lead

as part of the evaluation of the dwelling. Ideally,
a combination risk assessment/paint inspection
should be conducted in historic buildings. At a

minimum the risk assessor should perform x-ray
fluorescence (XRF) tests on significant features
so that the integrity of the elements is not dam-
aged. When laboratory tests are required as a

follow up to XRF testing, paint chips should be

collected from inconspicuous locations. For
properties of great historical significance, sig-

nificant surfaces found to contain lead-based

paint may benefit from additional laboratory
analysis to determine the history of each col-
ored layer (chromochronology). The purpose

is to provide information on original colors
should the property ever be restored. See

Chapter 5 for more detail on risk assessments.

V. Establishing Priorities
for lntervention
Significant elements should be treated with
great care when physical intervention is consid-
ered as part of a lead hazard control plan. If the
element is extremely significant (e.g., a carved
mantel) and is in good condition, it should be

disturbed as little as possible while still ensuring
that lead hazards will be controlled. In this case

interim controls are generally preferred (see

Chapter 11). If the element is not particularly
significant (e.g., a simple baseboard) and is in
poor condition, then it may be acceptable to
remove the entire feature and replace it with a
duplicate or similar baseboard where possible. If

I 8-8
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i Solvent-based noncaustic stripper in place
(not methylene chloride).

* Offsite stripping with heat, chemicals, or
cold-tank dipping (be careful ofglued
joints).

Paint removal techniques that are not
recommended:

* Torch or open-flame burning that can
vaporize lead and burn substrates.

* Wet grit blasting (except for limited cast

iron or concrete under containment).

i Caustic strippers that can raise wood grain
(unless supervised by a trained specialist).

i Power sanding that can abrade wood
surfaces.

* Hot-tank dipping that often disintegrates
glued joints.

Interim controls that allow intact historic painr
to remain in place (with topcoats of lead-free
paint) are the least damaging to an element.
These surfaces will have to be maintained.
Records should be kept documenting the pres-

ence of lead underneath so that workers will use

the proper protective methods during renova.
tions or repair. Residents should be instructed to
notifu the owner or property manager whenever
deterioration is detected.

The removal of lead-based paint down to the
operable substrate, ifcarefully done, is the sec-

ond least invasive treatment. Chemical, wet
sanding, or low-heat removal of paint allows the
substrate to stay intact and remain in place.
However, these methods are time-consuming,
and haphazard wet scraping or sanding may
abrade delicate substrate finishes. Ifpaint layer-
ing was determined to be significant, then it
should be recorded with a preserved sample
prior to paint removal.

One of the most invasive and potentially dam-
aging paint removal ffeatments involves the
removal of items for offsite stripping. If the
items are easily removed (".g., doors, shutters,

Chapter l8: Lead Hazard and Historic Preservation .$.

Figure 18.3 Historic Property Where the lnterior Voodwork
and Staircase Were \Vet Sanded and Recoated With Three
Layers of Encapsulant To Preserve the Carved Profiles.

or windows), they can potentially be reinstalled
once treated. However, trim, mantels, banisters,
newel posts, or other carved elements con.
structed in sections are often damaged when
removed. Gcluging, splitting, nail holes, and
crowbar marks take their toll on the materials.
The creation of leaded dust generally accompa.
nies the removal of attached trim work. If care

is taken during removal and stripping (using

heat, chemicals, or wet sanding), damage can be

reduced. It should be noted that in the process

of dipping, glue joints can come apart. Only
companies experienced in treating historic
building parts should be used to conduct painr
stripping. Tbo often, particularly for wooden
elements, surfaces are gouged or grain is raised

in an overly aggressive approach to paint re-
moval. If elements deteriorate during the paint
removal process, repairs or replacement of
significant components should match the origi-
nals in size, material, and configuration. Less

significant features should match the visual
appearance as closely as possible.
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Figure 18.4 Deteriorated Window Sashes trVere Replaced in
This Historic Property While the Frames and Trim Were Wet
Sanded and Repainted (vinyl liners were also installed as a
friction reduction treatmentl.

Chapter l8: Lead Hazard and Historic Preservation 6.

example, the use of an approved wall lining and

skimcoating encapsulating system over deterio-
rated plaster with a finish coat of paint may be

appropriate in a simple interior. However,

encapsulating paint coatings over decorative
woodwork would not be appropriate due to the

viscous nature of the coating and the loss of
the decorative wood detailing. The use of
encapsulant coatings on exteriors ofhistoric
wooden buildings in moist or humid areas can

have damaging long-term effects. Because the
exterior coatings range from 10 to 14 mil, sub-

strates may deteriorate because of moisture
trapped behlnd the coating.

Enclosing a decorative feature, such as a pro-
jecting mantel, might be possible if the fire-
place is not to be used in the interim, and the

decorative finishes are to be enclosed behind
drywall finishes. While this is a serious loss of
historic character, if it is a temporary solution
and no harm is done to the feature, it might be

an appropriate treatment. The use of artificial
siding over painted historic exteriors often re-

sults in a removal of all projecting elements,

such as roof brackets, and conceals the historic
trim. The use of these artificial sidings is not
recommended.

Complete removal of painted features and the
failure to replace or replicate them is extremely
damaging to the historic resource.

Proper maintenance is especially important in
historic properties containing lead-based paint
to avoid the creation ofnew hazards. For ex-

ample, if bathroom leaks or other moisture
sources deteriorate painted surfaces, paint chips

or lead-contaminated dust could become a sig-

nificant hazard. Residents should be advised to
clean their dwellings and notify their building
managers if deterioration occurs.

Vlll. Conclusions
There are different levels of historic treatments
appropriate to different levels of building sig-

nificance and condition. Controlling lead

hazards in historic buildings is a balancing act

between several important objectives: child-
hood health, economic feasibility, and historic

t8-ro

Vll, Selecting Methods
Other Than Paint Removal

If elements are too deteriorated to withstand
paint removal or if they contain friction sur-

faces, it may be possible to replace these ele-

ments with new elements without threatening
their historic integrity. This is particularly
applicable to historic, double-hung wooden

window sashes. If the windows have been iden-
tified as significant elements of the building,
new window units that match as closely as

possible the size, configuration, sash, mullion
and muntin profile, and pane configuration
should be installed. Replacement of too many

significant features of a building, however, may
jeopardize the historic integrity of the resource.

For this reason only seriously deteriorated or
unsalvageable materials should be replaced.

Encapsulating coatings, rigid encapsulant

claddings, and wall enclosures affect historic
resources in different ways. Depending on the
overall visual effect of the resource, the long-
term objectives ofa preservation project, and

the environmental climate of the resource,

there will be differing degrees of success. For

ffil#
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preservation. For instance, abatement methods

that permanently reduce lead hazards can have
a more negative effect on the character of a
historically significant home than interim
controls. For homes of great historic signifi-
cance, removing historic paint layers and their
substrate can result in an irretrievable
loss of materials and craftsmanship. lnterim
controls are more suitable as a long-term solu-

Chapter t 8: Lead Hazard and Historic Preservation ,

tion as long as the historic property is main-
tained in good condition. As deteriorated ele-
ments are repaired or replaced, much of the
lead-based paint can be removed with appropri-
ate methods. Retention of the maximum
amount of historic material as possible is the
goal of historic preservation; however, it need
not be an obstacle to providing a lead-safe

housing unit.

Historic Preservation Project Case Study
Case Study Project: 1890s row house, which is part of a National Register Historic District noted for its Victorian
architecture. This was one of a group of rehabilitated low{o-moderate income rental units using a variety of
Federal and State funding sources, including HUD grants to the local Housing and Community Development
Agency (CDBG Block Grants). The buildings in the group are mostly brick, 3-story with side hall plans. Lead-
based paint hazard control was part of the overall rehabilitation.

There is a Memorandum of Agreement (MOA) among the city, the State Historic Preservation Office (SHPO),
and the Advisory Council on Historic Preservation (ACHP) that the rehabilitation of these buildings would con-
form to the Secretary of the lnterior's Standards for the Treatment of Historic Properties (1992).

1. Historic Significance: The significance of each building in the project was established with the assistance of
the State Historic Preservation Officer. ln the case study example, both the exterior front facade with its dis-
tinctive mansard roof, as well as the interior with its traditional plan and period woodwork were significant.
lndividualfeatures identified for preservation on the interior included an ornate staircase and banister, pe-
riod woodwork, and trim around windows and doorways, and decorative ceiling medallions. The windows
were wooden double-hung units with a curved top with simple large panes of glass in a one over one con-
figuration; the exterior frames had a distinctive bullnose molding. Roof leaks made many upper floor ceil-
ings structurally unsound. Less architecturally detailed areas were the bathrooms, the kitchen, and a rear
addition.

2. Risk AssessmenVPaint lnspection: The local Housing and Community Development Agency contracted with
a certified risk inspector to test the property for the presence of lead-based paint and to identify the lead-
based paint hazards, including dust and bare soil sampling. The paint inspection indicated that there was
lead-based paint on the painted exterior brick, exterior windows, and all wooden trim and features inside
and on glossy painted wall surfaces inside, such as the kitchen and bathrooms. The overall condition of the
paint was deteriorated, and many plaster surfaces were water damaged, but the wooden trim underneath
the paint was sound. The windows were in poor condition.

t8-t r
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Historic Preservation Project Case Study (continued)

3. Lead Hazard Control: ln consultation with the organization that was rehabilitating the property, the
Housing and Community Development Agency established a lead hazard control plan as part of the
building rehabilitation etfort. The basic building plan configuration was retained with an upgrade of
mechanical and electrical services. All deteriorating paint was removed by wet scraping, except for a
few locations where encapsulants were used. New surfaces were installed to cover deteriorating paint.

Exterior: The exterior was wet scraped to remove flaking paint and was repainted with a primer and an
exterior oil/alkyd paint.

Wall surfaces: Each room received new ceilings of drywall to replace water damaged and deteriorated
plaster ceilings. Ceiling medallions were reinstalled. Most plaster walls were repaired and repainted,
but the kitchen and bathroom walls and ceilings, which contained high levels of lead-based paint, were
replaced with new drywall. The historic trimwork remained in place.

lnterior trim: All historic wooden trim remained in place and was repainted with special encapsulant
coatings after wet sanding to remove loose lead-based paint. The ornate banister and handrail that
had potentially chewable sufaces, were painted with three light coats of encapsulant to protect the
decorative details and to avoid loss of detail due to the thickness of the paint.

Windows: The window sashes were replaced with new sash matching the visual configuration of the
historic sash which included an arched upper portion. The historic frames remained in place and
received vinyljamb liners to eliminate friction surJaces. The project was scheduled to have the window
frames on the exterior boxed out and clad in white aluminum, but this treatment was eliminated after
consultation with the State Historic Preservation Office because it would have altered a significant
architectural feature on the primary facade. To preserve the distinctive bullnose moldings of these
exterior frames, it was determined that the wood could either be wet sanded or chemically stripped to
remove paint and repainted with oil/alkyd paint, or repainted with encapsulant paint coatings after
stabilizing existing lead-based paint. Repainting with oil/alkyd after a mild chemical cleaning was
selected for the exterior frames.

4. The scope of the work outlined by the Housing and Community Development Agency adhered to the
Secretary of the lnterior's Standards because it preserved the significant features of the building and
provided for replacement in-kind or with compatible materials which replicated the historic appearance
of the deteriorated originals. Had any of the above treatments called for removal or substantial alter-
ation ol significant features, the rehabilitation would have resulted in an adverse etfect, requiring the
city to obtain the Advisory Council's comments.

5. Upon completion of the projects, information was provided to the new occupants that outlined the
damaging effects of lead-based paint and summarized the results of the hazard evaluation and control
activities completed in the property. lncluded were several public health safety alert bulletins as well as
instruction on how to maintain a lead safe house. These instructions stressed the importance of keep-
ing housing units free of dust and dirt that might contain lead. Residents were encouraged to contact
their local public health otfice, the Housing and Community Development Agency, or the managing
office for the rental units should they suspect, in the future, that deteriorated paint surfaces might
contain lead-based paint.
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Glossary
AALA: American Association for Laboratory
Accreditation. Also known as AZLA.

Abatement: A measure or set of measures de-

signed to permanently eliminate lead.based
paint hazards or lead-based paint. Abatement
strategies include the removal of lead-based

paint, enclosure, encapsulation, replacement
of building components coated with lead.based
paint, removal of lead-contaminated dust, and
removal of lead-contaminated soil or overlaying
of soil with a durable covering such as asphalt
(grass and sod are considered interim control
measures). All of these strategies require prepa-

ration; cleanup; waste disposal; postabatement

clearance testing; recordkeeping; and, if appli-
cable, monitoring. See also Complete abate.
ment and Interim controls.

Abrasion resistance: Resistance of the paint
to wear by rubbing or friction; related to both

toughness and gloss.

Accessible surface: Any protruding interior
or exterior surface, such as an interior window
sill, that a young child can mouth or chew.

Accreditation: A formal recognition that an
organization, such as a laboratory, is competent
to carry out specific tasks or types of tests.

Accredited laboratory: A laboratory that has

been evaluated and approved by the National
Lead Laboratory Accreditation Program
(NLLAP), to perform lead measurement or
analysis, usually over a specified period of
time.

Accredited training provider: A training pro.
vider who meem the standards established by
EPA for the training of risk assessors, inspectors,
lead-based paint hazard control contractors,
and workers.

Accuracy: The degree of agreement between an
observed value and an accepted reference value
(a "true" value); a data quality indicator. Accu-
racy includes a combination of random errors
(precision) and systematic errors (bias) due to
sampling and analysis.

Acrylic: A synthetic resin used in high-
performance waterborne coatings; a coating
whose binder contains acrylic resins.

Adhesion: The ability of dry paint or other
coating to attach to a surface and remain fixed
on it without blistering, flaking, cracking, or
being susceptible to removal by tape.

Administrative removal: The temporary
removal of workers from the job to prevent
the concentration of lead in their blood from
reaching levels requiring medical removal.

AIHA: American Industrial Hygiene
Association.

ALC: See Apparent Lead Concentration.

Aliquot: See Subsample.

Alkali: A chemical, such as lye, soda, lime, etc.,
that will neutralize an acid. Oil paint films can
be destroyed by alkalies. Some paint removal
products contain alkaline substances.

Alkyd: Synthetic resin modified with oil;
coating that contains alkyd resins in the binder.

Apparent Lead Concentration (ALC): The
x-ray fluorescence (XRF) reading or average of
more than one reading onapainted surface. See

also XRF analyzer, Substrate Equivalent Lead
(SEL), and Corrected Lead Concentration
(CLC).

Bare soil: Soil not covered with grass, sod,

some other similar vegetation, or paving,
including the sand in sandboxes.

G-l
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Bias: A systematic error in the measurement
process. For XRF readings, one source ofbias
is the substrate effect. See also Substrate effect
and XRF analyzer.

Biennial report (for hazardous waste): A
report (EPA Form 8700-13A) submitted by
generators of hazardous waste to the EPA Re-
gional Administrator. The report is due on
March 1 of even-numbered years. The report
includes information on the generator's activi-
ties during the previous calendar year. The
owners and operators of treatment, storage,

and disposal facilities must also prepare and
submit biennial reports using EPA Form
8700-13 13.

Binder: Solid ingredients in a coating that hold
the pigment particles in suspension and bind
them to the substrate. Binders used in paints
and coatings include oil, alkyd, acrylic, latex,
and epoxy. The nature and amount ofbinder
determines many of the coating's performance
properties-washability, toughness, adhesion,
gloss, etc. See also Pigment.

Biological monitoring: The analysis of blood,
urine, or both to determine the level of lead
contamination in the body. Blood lead levels
are expressed in micrograms of lead per deciliter
(one-tenth of a liter) of blood, or pg/dl. They
are also expressed in micromoles per liter
(rmol/L).

Blank: A nonexposed sample of the medium
being used for testing (i.e., wipe or filter)
that is analyzed to determine if the medium
has been contaminated with lead (e.g., at the
factory or during transport).

Blind sample: A subsample submitted for analy-
sis with a composition and identity known to
the submitter but not to the analyst; used to
test the analyst's or laboratory's proficiency in
conducting measurements. See also Spiked
sample.

Blood lead threshold: Any blood lead level
greater than or equal to 10 pg/dl as defined
by the Centers for Disease Control and Pre-

vention. See also Elevated Blood Lead level
(EBL) child.

Building component: Any element of a build-
ing that may be painted or have dust on its
surface, e.g. walls, stair treads, floors, railings,
doors, window sills, etc.

Building component replacement: See

Replacement.

Cementitious material: A material that is

mixed with water, either with or without aggre-

gate, to provide the plasticity, cohesion, and
adhesion necessary for the placement and for-
mation of a rigid mass (ASTM Standard C I 1).

Centimeter: See cm.

Certi{ication: The process of testing and evalu-
ating against certain specifications the compe-
tence of a person, organization, or other entily
in performing a function or service, usually for
a specified period of time.

Certified: The designation for contractors who
have completed training and other require-
ments to allow them to safely undertake risk
assessments, inspections, or abatement work.
Risk assessors, inspectors, and abatement con-
tractors should be certified by the appropriate
local, State or Federal agency.

Certified Industrial Hygienist (CIH): A
person who has passed the 2-day certification
exam of the American Board of Industrial Hy-
giene, and who has at least 4 years ofexperi-
ence in industrial hygiene and a graduate de-

gree or a total of 5 years of experience. See

also Industrial hygienist.

Certified reference material (CRM): Refer-
ence material that has at least one of its prop-
erty values established by a technically valid
procedure and is accompanied by or traceable
to a certificate or other documentation issued

by a certifying body. See also Standard refer-
ence material.

CFR: See Code of Federal Regulations.

Chalking: The photo-oxidation of paint
binders-usually due to weathering-that
causes a powder to form on the film surface.

.&
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Characteristics (of hazardous waste): EPA
has identified four characteristics of hazardous

waste: ignitability, corrosivity, reactivity, and
ti'rxicity (as determined by the TCLP test).
Any solid waste that exhibits at least one of
these characteristics may be classified as hazard-

ous under the Resource Conservation and Re-
covery Act (RCRA), depending on how the
waste is produced and what quantities are

generated. See also Toxicity Characteristic
Leaching Procedure (TCLP).

Chewable surface: See Chewed surface and
Accessible surface.

Chewed surface: Any painted surface that
shclws evidence of having been chewed or
mouthed by a young child. A chewed surface

is usually a protruding, horizontal part of a

building, such as an interior window sill.
See also Accessible surface.

CLC: See Corrected l,ead Concentration (CLC).

Cleaning: The process of using a HEPA vacuum
and wet cleaning agents to remove leaded dust;
the process includes the removal of bulk debris
from the work area. OSHA prohibits the use of
compressed air to clean lead-contaminated dust
from a surface.

Clearance examination: Visual examination
and collection of environmental samples by
an inspector or risk assessor and analysis by an
accredited laboratory upon completion of an
abatement project, interim control intervention,
or maintenance job that disturbs lead-based
paint (or paint suspected ofbeing lead-based).
The clearance examination is performed to
ensure that lead exposure levels do not exceed

standards established by the EPA Administrator
pursuant to Title IV of the Toxic Substances

Control Act, and that any cleaning following
such work adequately meets those standards.

Clearance examiner: A person who conducts
clearance examinations following lead-based

paint hazard control and cleanup work, usually
a certified risk assessor or a certified inspector.

cm: Centimeter; 1/100 of a meter.

Glossary

Code of Federal Regulations (CFR): The codi-
fication of the regulations of Federal agencies.

The regulations are published in the Federal

Regzster. See also Federal Resister (FR).

Cohesion: Ability of a substance to adhere to
itself; internal adhesion; the force holding a
substance together.

Common area: A room or area that is accessible

to all residents in a community (e.g., hallways
or lobbies); in general, any area not kept
locked.

Competent person: As defined in the OSHA
Lead Construction Standard (29 CFR 1926.62),
a person who is capable of identifying or pre-

dicting hazardous working conditions and
work areas, and who has authorization to take
prompt, corrective measures to eliminate the
hazards. A competent person is not necessarily
a risk assessor, inspector, or abatement project
supervisor.

Complete abatement: Abatement of all
lead-based paint inside and outside a dwelling
or building and reduction of any lead-
contaminated dust or soil hazards. All of
these strategies require preparation; cleanup;
waste disposal; postabatement clearance
testing; recordkeeping; and, if applicable,
reevaluation and on-going monitoring. See

also Abatement.

Compliance plan: A document that describes

the types of tasks, workers, protective mea-
sures, and tools and other materials that may
be employed in lead-based paint hazard control
to comply with the OSHA Lead Exposure in
Construction standard.

Composite sample: A single sample made up
of individual subsamples. Analysis of a com-
posite sample produces the arithmetic mean
of all subsamples.

Containment: A process to protect workers and
the environment by controlling exposures to
the lead-contaminated dust and debris created
during abatement. See Worksite preparation
level.

.'
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Contingency plan: A document that describes

an organized, planned, and coordinated course

ofaction to be taken during any event that
threatens human health or the environment,
such as a fire, explosion, or the release ofhaz-
ardous waste or its constituents from a treat-
ment, storage, or disposal facility.

Corrected Lead Concentration (CLC): The
absolute difference between the Apparent Lead

Concentration and the Substrate Equivalent
Lead. See also Apparent Lead Concentration
(ALC) and Substrate Equivalent Lead (SEL).

Detection limit: The minimum amount of a

substance that can be reliably measured by a

particular method.

Deteriorated lead-based paint: Any lead-based

paint coating on a damaged or deteriorated sur-

face or fixture, or any interior or exterior lead-

based paint that is peeling, chipping, blistering,
flaking, wom, chalking, alligatoring, cracking,
or otherwise becoming separated from the
substrate.

Digestion blank: A mixture of the reagents

used for digesting of paint, soil, or dust matrixes

but without the matrix. The blank undergoes all
the steps of the analysis, starting with digestion.

The blank is used to evaluate the contamina-
tion process from a laboratory.

Direct-reading XRF: An analyzer that provides

the operator with a display of lead concentra-
tions calculated from the lead K x ray intensity
withr:ut a graphic of the spectrum usually in
mg/cm2 (milligrams of lead per square centime-
ter of painted surface area). See also XRF
analyzer.

Disposal (of hazardous waste): The discharge,
deposit, injection, dumping, spilling, leaking,
or placemenr of solid or hazardous waste on
land or in water so that none of its constituents
can pollute the environment by being emitted
into the air or discharged into a body of water,

including groundwater.

Disposal facility: A facility or part of one in
which hazardous waste is placed on land or in
water to remain there after the facility closes.

Door mat: See Walk-off mat.

Dust removal: A form of interim control that
involves initial cleaning followed by periodic
monitoring and recleaning, as needed. Depend-
ing on the severity of lead-based paint hazards,

dust removal may be the primary activity or
just one element of a broader control effort.

Dust trap: A surface, component, or fur-

nishing that serves as a reservoir where dust

can accumulate.

EBL child: See Elevated Blood Lead level
(EBL) child.

Ef{lorescence: The salt rising to the surface of
a material, such as masonry, plaster, or cement,

caused by the movement of water through the
material. Paint or encapsulants may not adhere
to a surface contaminated with efflorescence.

Elastomeric: A group of pliable, elastic liquid
encapsulant coatings. An elastomer is a macro-
molecular material which, at room temperature,
is capable of substantially recovering its size and

shape after the force causing its deformation is

removed (see ASTM D 907, D-14).

Elevated Blood Lead level (EBL) child: A
child who has a blood lead level greater than
or equal to 20 pg/dl or a persistent 15 W/dL.
See also Blood lead threshold.

Encapsulation: Any covering or coating that
acts as a barrier between lead-based paint and

the environment, the durability of which relies

on adhesion and the integrity of the existing
bonds between multiple layers of paint and

between the paint and the substrate. See also

Enclosure.

Enclosure: The use of rigid, durable construc-
tion materials that are mechanicalty fastened

to the substrate to act as a barrier between the
lead-based paint and the environment.

.&
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Engineering controls: Measures other than res-

piratory protection or administrative controls
that are irnplemented at the work site to con-
tain, control, and/or otherwise reduce exposure
to lead-contaminated dust and debris usually in
the occupational health setting. The measures

include process and product substitution, isola-
tion, and ventilation.

Epoxy paint: Paint based on an epoxy resin. An
epoxy resin is a cross-linking resin the reactivity
of which depends on the epoxide group.

Evaluation: Risk assessment, paint inspection,
reevaluation, investigation, clearance examina-
tion, or risk assessment screen.

Examination: See Clearance examination.

Examiner: A person certified to conduct clear-
ance examinations or reevaluations, usually a

cerrified inspector or certified risk assessor.

Exposure monitoring: The sampling and analy-
sis of air both inside and outside the work area

to determine the degree of worker and resident
exposure to lead or other airborne contaminants,

olten involving air sampling irside a worker's breath-

ing zone.

Exterior work area: For lead hazard control
work, the exterior work area includes any
exterior building components, such as a porch
or stairway; the safety perimeter; and access

barriers.

Facility (pertaining to hazardous waste): A11

buildings, contiguous land, structures, and other
appurtenances, as well as any improvements,
where lead-based paint or hazardous waste is
treated, stored, or disposed. A facility may con-
sist of several different treatment, storage, or
disposal units, such as landfills and surface

impoundments.

Federal Register (FR): A daily Federal
publication that contains proposed and final
regulations, rules, and notices.

Fibermat: A semirigid woven material attached
with a liquid adhesive to a surface or substrate.

Glossary

Field blank: A clean sample of the matrix
(e.g., filter, or wipe) that has been exposed

to the sampling conditions; returned to the
laboratory; and analyzed as an environmental
sample. Clean quartz sand, air sampling filters
and cassettes, and clean wipes can be used as

field blanks. The field blank, which should be

treated just like the sample, indicates possible

sources of contamination.

FR: See Fedcral ReSrster (FR)

Friction surface: Any interior or exterior
surface, such as a window or stair tread,
subject to abrasion or friction.

Generator: Any person whose act or operation
produces hazardous waste identified or listed in
40 CFR Part26l or whose act causes a hazard-

ous waste to come under regulation (40 CFR
260.10).

Generator identification number: The unique
number assigned by EPA to each generator;

transporter of hazardous waste; and treatment,
storage, or disposal facility.

Hazardous waste: As defined in EPA regula.
tions (40 CFR 261.3), hazardous craste is solid
waste or a combination of solid wastes that be-

cause of its quantity; concentration; or physical,

chemical, or infectious characteristics may
cause or significantly contribute to increases

in mortality, serious and irreversible or inca-
pacitating but reversible illnesses, or pose a

substantial present or potential hazard to hu-
man health or the environment when improp-
erly treated, stored, transported, or disposed.

As defined in the regulations, solid waste is
hazardous if it meets one of four conditions:
(1) exhibits a characteristic of hazardous waste
(40 CFR Sections 26l.Z0 through 262.24); Q)
has been listed as hazardous (40 CFR Section
261.31through 261.33); (3) is a mixture con-
taining a listed hazardous waste combined with
a nonhazardous solid waste, unless the mixture
is specifically excluded or no longer exhibits
any of the characteristics of hazardous waste;

and (4) is not excluded from regulation as haz-

ardous waste. For lead-based paint abatement

.&
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waste, hazardous waste is waste that contains
more than 5 ppm of leachable lead as deter-
mined by the TCLP test, or is waste that is

corrosive, ignitable, or reactive and not other-
wise excluded.

Hazardous Waste Manifest: See Manifest.

Heat gun: A device capable of heating lead-
based paint causing it to separate from the
substrate. For lead hazard control work, the
heat stream leaving the gun should not ex-
ceed 1,100 oF (some authorities may use a

different temperature).

HEPA filter: See High-Efficiency Particulate
Air (HEPA) filter.

HEPA"/wet washAIEPA cycle: The cleaning
cycle that begins with HEPA vacuuming, fol-
lowed by a wet wash with a lead-specific clean-
ing agent, such as trisodium phosphate deter-
gent or another liquid cleaning agent, followed
by a final pass with a HEPA vacuum over the
surface.

High-Efficiency Particulate Air (HEPA)
filter: A filter capable of removing particles
of 0.3 microns or larger from air at99.97
percent or greater efficiency.

High phosphate detergent: See Tiisodium
phosphate (TSP) detergent.

Impact surface: An interior or exterior surface
(such as surfaces on doors) subject to damage

by repeated impact or contact.

Incinerator: An enclosed device using con-
trolled flame combustion that neither meets

the criteria for classification as a boiler nor is
listed as an industrial fumace.

Industrial hygienist: A person having a col-
lege or university degree in engineering, chem-
istry, physics, medicine, or a related physical

or biological science who, by virtue of special
training, is qualified to anricipate, recognize,
evaluate, and control environmental and occu-
pational health hazards and the impact of those
hazards on the community and workers.

.&

In-place management: See Interim controls.

Inspection (of paint): A surface-by-surface
investigation to determine the presence of
lead-based paint (in some cases including dust
and soil sampling) and a report of the results.

Inspector: An individual who has completed
training from an accredited program and
been licensed or certified by the appropriate
State or local agency to (1) perform inspec-
tions to determine and report the presence of
lead-based paint on a surface-by-surface basis

through onsite testing, (2) report the findings
of such an inspection, (3) collect environmen-
tal samples for laboratory analysis, (4) perform
clearance testing, and (5) document successful

compliance with lead-based paint hazard con-
trol requirements or standards.

Interim controls: A set of measures designed
to temporarily reduce human exposure or pos-

sible exposure to lead-based paint hazards. Such
measures include specialized cleaning, repairs,
maintenance, painting, temporary containment,
and management and resident education pro-
grams. Monitoring, conducted by owners, and
reevaluations, conducted by professionals, are

integral elements of interim control. Interim
controls include dust removal; paint film stabili-
zation; treatment of friction and impact sur-

faces; installation of soil coverings, such as grass

or sod; and land-use controls. See also Monitor.
ing, Reevaluation, and Abatement.

Interior window sill: The portion of the hori-
zontal window ledge that protrudes into the in-
terior of the room, adjacent to the window sash

when the window is closed; often called the
window stool.

Investigation (pertaining to EBL case): The
process of determining the source of lead ex-
posure for a child or other resident with an el-
evated blood lead level. Investigation consists
o[administration of a questionnaire, compre-
hensive environmental sampling, case manage-
ment, and other measures.
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lnvestigator: A person who conducts an inves-
tigation of a dwelling where a resident has an
elevated blood lead level. The investigator must
be proficient in interviewing techniques, envi-
ronmental sampling, and the interpretation of
risk assessment and environmental sampling
data.

Laboratory analysis: A determination of the
lead content by atomic absorption spectros-
copy, inductively coupled plasma emission
spectroscopy, or laboratory-based K or L
x-ray fluorescence, or an equivalent method.

Landfill: A State-licensed or State-permitted
disposal facility that meets municipal solid
waste standards (see Federal regulations at

40 cFR 258).

Landfill liner: A continuous layer of natural
or synthetic materials placed beneath and
sometimes around a surface impoundment,
landfill, or landfill cell. The layer restricts the
downward or lateral escape of hazardous waste,

hazardous waste constituents, or leachate
(40 CFR Part 258).

Latex: A waterbome emulsion paint made with
synthetic binders, such as 1O0-percent acrylic,
vinyl acrylic, terpolymer, or styrene acrylic; a

stable emulsion of polymers and pigment in
water.

Lead: Lead includes metallic lead and inorganic
and organic compounds of lead.

Lead-based paint: Any paint, varnish, shellac,
or other coating that contains lead equal to or
greater than 1.0 mg/cm2 as measured by XRF
or laboratory analysis, or 0.5 percent by weight
(5,000 pg/g, 5,000 ppm, or 5,000 mg/kg) as mea-

sured by laboratory analysis. (Local definitions
may vary.)

Lead-based paint hazard: A condition in which
exposure to lead from lead-contaminated dust,
lead-contaminated soil, or deteriorated lead-
based paint would have an adverse effect on
human health (as established by the EPA Ad.
ministrator under Title IV of the Toxic Sub-
stances Control Act). Lead-based paint hazards

Glossary

Lead-based paint hazard control: Activities to
control and eliminate lead-based paint hazards,

including interim controls, abatement, and
complete abatement.

Lead-based paint abatement planner/designer:
An individual who has completed an accred-
ited training program on planning and design-
ing lead-based paint abatement projects.

Lead-based paint abatement worker: See

Worker.

Lead carbonate: A pigment used in some lead-
based paints as a hiding agent; also known as

white lead.

Lead-contaminated dust: Surface dust in resi-
dences that contains an area or mass concen-
tration of lead in excess of the standard estab-

lished by the EPA Administrator, pursuanr ro
Title IV of the Toxic Substances Control Act.
Until the EPA standards are set, the HUD-
recommended clearance and risk assessment

standards for leaded dust are 100 gg/ft2 on
floors, 500 pgftz on interior window sills,
and 800 ygff( on window troughs. The re-
commended standard for lead hazard screens

for floors is 50 pg/ftz and for window troughs
is 400 uglftr.

Lead.contaminated soil: Bare soil on residen-
tial property that contains lead in excess ofthe
standard established by the EPA Administrator,
pursuant to Title IV of the Toxic Substances

Control Act. The HUD-recommended stan-
dard and interim EPA guidance is 400 pg/g for
high-contact play areas and 2,000 pg/g in other
bare areas of the yard. Soil contaminated with
lead at levels greater than or equal to 5,000 pg/g

should be abated by removal or paving.

Lead-free dwelling: A lead-free dwelling con-
tains no lead-based paint and has interior dust
and exterior soil lead levels below the appli.
cable HUD and EPA standards.

a
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Lead hazard screen: A means of determining
whether residences in good condition should

have a full risk assessment. Also called a risk
assessment screen.

l-sad.poisoned child: A child with a single

blood lead level that is greater than or equal

to 20 p9ldL or consecutive blood lead levels
greater than or equal to 15 rrg/dl. Local def-

initions may vary.

Lead.specific detergent: A cleaning agent

manufactured specifically for cleaning and

removing leaded dust or other lead

contamination.

Leaded dust: See Lead-contaminated dust.

Leaded zinc: A paint primer made from zinc

oxide and lead sulfates.

Licensed: Holding a valid license or certifica-
tion issued by EPA or by an EPA-approved

State program pursuant to Title lV of the
Toxic Substances Control Act. The license

is based on certification for lead-based paint
hazard control work. See also Certified.

Listed waste: A hazardous waste that has

been placed on one of three lists developed

by EPA: nonspecific source wastes, specific

source wastes, and commercial chemical prod-
ucts. The lists were developed by examining
different types of waste and chemical products

to determine if they exhibited one of the four
characteristics of hazardous waste (toxicity,
corrosivity, ignitability, or reactivity), met the
statutory definition of hazardous waste, were

acutely toxic or acutely hazardous, or were

otherwise toxic.

Maintenance: \Uork intended to maintain ad-

equare living conditions in a dwelling, which
has the potential to disturb lead-based paint
or paint that is suspected ofbeing lead-based.

Manifest: The shipping document (EPA Form

8700-ZZ or a comparable form required by the
State or locality) used for identifuing the quan-

tity, composition, origin, routing, and destina-

tion of hazardous waste during its transport

from the point of generation to the point of
treatment, storage, or disposal. Also, a shipping
document used to keep track of items being
transported. All hazardous waste must be

accompanied by a manifest. See Hazardous
waste.

Mat: See Walk-off mat.

Matrix blank: A sample of the matrix (paint
chips, soil, or dust) that does not contain the
analyte lead. This sample goes through the
complete analysis, including digestion.

MDL: See Method detection limit (MDL).

Mean: The arithmetic average of a series of nu-
merical data values; for example, the algebraic

sum of the data values divided by the number
of data values.

Medical removal: The temporary removal of
workers from the job because of the occurrence

ofelevated blood lead levels as defined in the
OSHA Lead Exposure in Construction standard
(29 CFR t926.62).

Method blank: See Digestion blank.

Method detection limit (MDL): The minimum
concentration ofan analyte that, for a given
matrix and method, has a 99-percent probabil-
ity of being identified, qualitatively or quantita-
tively measured, and reported to be greater than
zero.

mg: Milligram; 1/1,000 of a gram.

Microgram: See pg.

Mil: Ul,000 of an inch; used to measure

thickness.

Milligram: See mg.

Monitoring: Surveillance to determine ( I ) that
known or suspected lead-based paint is not de-

teriorating, (2) that lead-based paint hazard

controls, such as paint stabiIization, enclosure,

or encapsulation have not failed, (3) that struc-

tural problems do not threaten the integrity
ofhazard controls or ofknown or suspected

.&
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lead-based paint, and (4) that dust lead levels
have not risen above applicable standards.

There are two types of monitoring activities;
visual surveys by property owners and reevalua-
tions by certified risk assessors. Visual surveys

are generally conducted annually for the pur-
pose of making the first three determinations
listed above. Reevaluations are conducted in
accordance with the Standard Reevaluation
Schedule (or more frequently, if needed) for
the purpose of making all four determinations.
Monitoring is not required in properties known
to be free of lead-based paint. See also Reevalu-
ation and Standard reevaluation schedule.

Monofil: A State-approved landfill that acceprs

only construction debris.

Mouthable surface: See Chewed surface.

Multifamily housing: Housing that contains
more than one dwelling unit per location.

NLLAP requirements: Requirements, specified
by the EPA National Lead Laboratory Accredi-
tation Program (NLLAP), for accreditation for
the lead analysis of paint, soil, and dust matrixes
by an EPA-recognized laboratory accreditation
organization.

Offsite paint removal: The process of removing
a component from a building and stripping the
paint frclm the component at an offsite paint-
stripping facility.

Ongoing monitoring: See Monitoring.

Owner: A person, firm, corporarion, guardian,

conservator, receiver, trustee, executor, govern-

ment agency or entity, or other judicial officer
who, alone or with others, owns, holds, or con-
trols the freehold or leasehold title or part of
the title to property, with or without actually
possessing it. This definition includes a vendee
who possesses the title, but does not include a

mortgagee or an owner of a reversionary interest
under a gror-rnd rent lease.

Glossary

Oxidation: A chemical reaction that occurs
upon exposure to oxygen. Some coatings cure
by oxidation; oxygen enters the liquid coating
and crosslinks (attaches) the resin molecules.
This film-forming method is also called "air
cure" or "air dry." Oxidation also causes rust
to form on metals and paint to chalk.

Paint film stabilization: The process of wet
scraping, priming, and repainting surfaces

coated with deteriorated lead-based paint;
paint film stabilization includes cleanup and
clearance.

Paint removal: An abatement srrategy that
entails the removal of lead-based paint from
surfaces. For lead hazard control work, this
can mean using chemicals, heat guns below
1,100'F, and certain contained abrasive meth-
ods. Open flame burning, open abrasive blast-
ing, sandblasring, water blasting, and extensive
dry scraping are prohibited paint removal meth-
ods. (Methylene chloride paint removers and
dry scraping are also not recommended.)

Patch test: A test method or procedure to
assess the adhesion of an encapsulant coating
to a substrate covered with a layer or layers

of lead-based paint.

Personal breathing zone samples: Air samples

collected from the breathing zone of a worker
(within a 1-foot radius of the worker's mouth)
but outside the respirator. The samples are

collected with a personal sampling pump oper-
ating at 2 liters per minute, drawing air through
a 37 mm mixed cellulose ester filter housed
in a closed-face cassette with a pore size of
0.8 microns. See Exposure monitoring.

Personal Protective Equipment (PPE): Equip-
ment for protecting the eyes, face, head, and/or
extremities; includes protective ckrthing, respir-
atory devices, and protective shields; used when
hazards capable of causing bodily injury or im-
pairment are encountered.

a
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PHA: See Public Housing Agency (PHA).

Pigment: lnsoluble, finely ground materials
that give paint its properties of color and hide.

Pigment Volume Concentration (PVC): Pig-
ment volume as a percentage of the total non-
volatile ingredients.

Pilot project: In multifamily housing, the test-
ing ofa lead-based paint hazard control strategy
on a limited number of dwellings, usually those
that are vacant, to determine the feasibility of
carrying out such a strategy in the entire multi-
family housing development; usually involves
paint testing, air sampling, wipe sampling,
worksite preparation, and a variety of lead-
based paint hazard control treatments.

Plastic: See Polyethylene plastic.

Polyethylene plastic: All references to poly-
ethylene plastic refer to 6-mil plastic sheeting
or polyethylene bags (or doubled bags ifusing
4-mil polyethylene bags), or any other thick
plastic material shown to demonsrrate at least
equivalent performance. Plastic used tc'r contain
waste should be capable t>f completely contain-
ing the waste and, after being properly sealed,

should remain leak-tight with no visible signs

of discharge during movement or relocation.

Polyurethane: An exceptionally hard and
wear-resistant coating created by the reaction
of polyols with a multifunctional isocyanate;
often used to seal wood floors following lead-
based paint hazard c<lntrol work and cleaning.

Precision: The degree to which a set of observa-
tions or measurements of the same property,

usually obtained under similar conditions,
conform to themselves; a data quality indi-
cator. Precision is usually expressed in either
absolute or relative terms as standard devi-
ation, variance, or range. Often known as

"reproducibility."

Primary prevention: The process of controlling
lead hazards to prevent exposure before a child
is poisoned. See Secondary prevention and
Tertiary prevention.

Primary standard: A substance or device with
a property or value that is unquestionably ac-

cepred, within specified limits, in establishing
the value of the same or related property of
another substance trr device.

Public Housing Agency (PHA): Any State,
county, municipality, or clther government en-
tity or public body, or agency or instrumentality
thereof, authorized to engage or assist in the
development or operation of housing for low-
income families.

PVC: See Pigment Volume Concentration
(PVC).

Quality Assurance (QA):An integrated sys-

tem of activities involving planning, qualiry
control, quality assessment, reporting, and
quality improvement to ensure that a product
or service rneets defined standards of quality
within a stated level of confidence.

Quality Control (QC): The overall system of
technical activities whose purpose is to measure

and control the quality ofa product or service
so that it meets the needs of users. The aim is

to provide a level ofquality that is satisfactory,
adequate, dependable, and economical.

Random sample: A sample drawn from a popu-

lation in a way that allows each member of the
population to have an equal chance ofbeing
selected. Random sampling is a process used

to identify locations for the lead-based paint
inspections in rnultifamily dwellings. See also

Thrgeted sample and Worst.case sample.

RCRA: See Resource Conservation and
Recovery Act (RCRA).

Reevaluation: In lead hazard control work, the
combination of a visual assessment and collec-
tion of envirc>nmental samples performed by a

ceftified risk assessor to determine if a previ-
ously implemented lead-based paint hazard con-
trol measure is still effective and if the dwelling
remains lead-safe.
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Reference material: A material or subsrance

that has ar leasr one sufficiently well established
property that can be used to calibrate an appa-

ratus, assess a measurement method, or assign

values to materials.

Reinspection: See Reevaluation.

Removal: See Paint removal.

Renovation: liiTork that involves construction
and/or home or building improvement measures

such as window replacement, weatherization,
remodeling, and repainting.

Replacement: A strategy of abatement that en-
tails the removal of building components coated
with lead-based paint (such as windows, doors,

and trim) and the installation of new compo-
nenrs free of lead-based paint.

Representative sample: A sample of a uni-
verse or whole (e.g., waste sample pile, lagoon,
groundwater, or waste stream) that can be ex-
pected to exhibit the average properties of the
entire universe or whole.

Resident: A person who lives in a dwelling.

Resource Conservation and Recovery Act
(RCRA): The primary Federal statute govern-

ing waste management from generation to dis-
posal. RCRA defines the criteria for hazardous

and nonhazardous waste.

Risk assessment: An onsite investigation of a
residential dwelling to discover any lead-based

paint hazards. Risk assessments include an in-
vestigation of the age, history, management,
and maintenance of the dwelling, and the num-
ber of children under age 6 and women of child-
bearing age who are residents; a visual assess-

ment; limited environmental sampling (i.e.,

collection of dust wipe samples, soil samples,

and deteriorated paint samples); and prepara-

tion ofa report identifying acceptable abate-
ment and interim control strategies based on
specific conditions.

Glossary

Risk assessment screen: A type of risk assess-

ment performed only in buildings in good con-
dition using fewer samples but more stringent
evaluation criteria (standards) to determine
lead hazards.

Risk assessor: A certified individual who has

completed training with an accredited training
program and who has been certified to (1) per-

form risk assessments, (2) identify acceptable
abatement and interim control strategies for
reducing identified lead-based paint hazards,
(3) perform clearance testing and reevaluations,
and (4) document the successful completion
of lead-based paint hazard control activities.

Sample site: A specific spot on a surface being
tested for lead concentration.

Saponification: The chemical reaction between
alkalies and oil that produces a type ofsoap.
Because ofsaponification, oil and alkyd coat-
ings will not adhere to masonry substrates,

galvanized metals, or zinc-rich primers. Also
a form of incompatibility between types of
coatings.

Screen: See Risk assessment screen or Lead
hazard screen.

Screening: The process of testing children to
determine if they have elevated blood lead
levels.

Secondary prevention: The process of identi-
fying children who have elevated blood lead
levels through screening and controlling or
eliminating the sources of further exposure.

See also Primary prevention and Tertiary
prevention.

SEL: See Substrate Equivalent Lead (SEL).

Site: The land or body of water where a facility
is located or an activity is conducted. The site
includes adjacent land used in connection with
the facility or activity.

a
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Small-quantity generator: Owners, contractors
(generators), or both who produce less than
100 kg ofhazardous waste per month and accu-
mulate less than 100 kg of hazardous waste at
any one time, or who produce less than 1 kg of
acutely hazardous waste per month and accumu-
late less than 1 kg of acutely hazardous waste at
any one time.

Soil: See Bare soil.

Solid waste: As defined by RCRA, rhe term
solid waste means garbage; refuse; sludge from a

waste treatment plant, water supply treatment
plant, or air pollution control facility; or other
discarded materials, including solid, liquid,
semisolid, or contained gaseous material result-
ing from industrial, commercial, mining, and
agricultural operations or from community ac-

tivities. The term does not include solid or dis-
solved material in domestic sewage or solid or
dissolved material in irrigation retum flows or
industrial discharges (which are point sources

subject to permits under the Clean Water Act),
nor does the term include special nuclear or
byproduct material as defined by the Atomic
Energy Act of 1954.

Spectrum analyzer: A type ofXRF analyzer
that provides the operator with a plot of the
energy and intensity, or counts ofboth K
and L x-ray spectra, as well as a calculated
lead concentration. See also XRF analyzer.

Spiked matrix: See Spiked sample.

Spiked sample: A sample prepared by adding a

known mass of the target analyte (e.g., leaded
dust) to a specific amount of matrix sample
(e.g., one dust wipe) for which an independent
estimate of the target analyte concentration
is available. Spiked samples are used to deter-
mine, for example, the effect of the matrix on
a method's recovery efficiency. See also Blind
sample.

Spot-prime: To apply a paint primer to localized
areas of exposed substrate.

.r

Standard deviation: A measure of the precision
of a reading; the spread of the deviation from
the mean. The smaller the standard deviation,
the more precise the analysis. The standard
deviation is calculated by first obtaining the
mean, or the arithmetic average, of all of the
readings. A formula is then used to calculate
how much the individual values vary from the
mean-the standard deviation is the square root
of the arithmetic average of the squares of the
deviation from the mean. Many hand calcula-
tors have an automatic standard deviation
function. See also Mean.

Standard reevaluation schedule (SRS): A
schedule that determines the frequency that
reevaluations should be performed on a

property.

Standard reference material (SRM): A
certified reference material produced by the
National Institute of Standards and Technol-
ogy (U.S. Department of Commerce) and
characterized for absolute content indepen-
dent of analytical method. See also Certified
reference material.

Subsample: A representative portion of a
sample. A subsample may be either a field
sample or a laboratory sample. A subsample

is often combined with other subsamples to
produce a composite sample. See also Com.
posite sample.

Substrate: A surface on which paint, varnish,
or other coating has been applied or may be

applied. Examples of substrates include wood,
plaster, metal, and drywall.

Substrate effect: The radiation retumed to
an XRF analyzer by the paint, substrate, or un-
derlying material, in addition to the radiation
returned by any lead present. This radiation,
when counted as lead x-rays by an XRF analyzer
contributes to substrate equivalent lead (bias).

The inspector may have to compensate for this
effect when using XRF analyzers. See also XRF
analyzer.
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Substrate Equivalent Lead (SEL): The XRF
measurement taken on an unpainted surface;

used to calculate the corrected lead concenrra-
tion on a surface by using the following for-
mula: Apparent Lead Concentration-Substrate
Equivalent Lead = Corrected Lead Concentra-
tion. See also Apparent Lead Concentration
(ALC), Corrected Lead Concentration
(CLC), and XRF analyzer.

Thrget housing: Any residential unit con-
structed before 1978, except dwellings that do
not contain bedrooms or dwellings that were
developed specifically for the elderly or persons

with disabilities-unless a child younger than 6

resides or is expected to reside in the dwelling.
In the case of jurisdictions that banned the sale

or use of lead-based paint before 1978, the Sec-

retary of HUD may designate an earlier date for
defining target housing.

trgeted sample: A sample of dwelling units
selected from an apartment building or housing
development using information supplied by the
owner. The units selected are likely to have the
greatest probabihty of containing lead-based
paint hazards. A targeted sample is usually se-

lected for performing risk assessments in multi-
family housing when it is not possible to select a
worst-case sample. See also Worst-case sample
and Random sample.

TCLP: See Toxicity Characteristic Leaching
Procedure (TCLP).

Tertiary prevention: Providing medical treat.
ment to children with elevated blood lead
levels to prevent more serious injury or death.

Testing combination: A unique surface to be
tested that is characterized by the room equiva-
lent, component, substrate, and visible color.

Test location: A specific area on a testing com-
bination where XRF instruments will test for
lead-based paint.

Toxicity Characteristic Leaching Procedure
(TCLP): A laboratory test to determine if ex.
cessive levels of lead or other hazardous materi.
als could leach from a sample into groundwater;
usually used to determine if waste is hazardous

based on its toxicity characteristics.

Glossary

Tiained: Successful completion of a training
course in a particular discipline. For lead hazard

control work, the training course must be ac-

credited by EPA or by an EPA-approved State
program, pursuant to Title IV of the Toxic Sub-
stances Control Act.

Transporter: A person who transports hazard-
ous waste, requiring a manifest under 40 CFR
Part 260.10, within the United States by air,

rail, highway, or water.

Treatment: In residential lead.based paint
hazard control work, any method designed to
control lead-based paint hazards. Tieatment
includes interim controls, abatement, and
removal. Hazardous waste "treatment" is a

method, technique, or process (such as neutral-
ization) that is designed to change the physical,
chemical, or biological character or composi-
tion of hazardous waste to neutralize it; render
it nonhazardous or less hazardous; recover it;
make it safer to transport, store, or dispose; or
allow for easier recovery, storage, or volume
reduction.

Tieatment, Storage, and Disposal (TSD)
facility: A facility licensed to handle hazardous

waste.

Tiisodium phosphate (TSP) detergent: A
detergent that contains trisodium phosphate.

Trough: See Window trough.

Tiuck.mounted vacuum unit: A vacuum sys-

tem whose components, except for hoses and
attachments, are located outside the building
undergoing dust removal. The exhaust is vented
outside so that the interior dust is not disturbed.

TSD: See Tleatment, Storage, and Disposal
(TSD)facility.

TSP: See Tiisodium phosphate (TSP)
detergent.

pg (or ug): Micrograms. The prefix micro-
means 1/1,000,000 (or one-millionth); a micro.
gram is 1/1,000,000 ofa gram and 1/1,000 of
a milligram; equal to about 35/1,000,000,000
(35 billionths) ofan ounce (an ounce is equal
to 28,400,000 w).

.&
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lJrethane-modified alkyd: An alkyd molecule

that has been chemically modified by the incor-
poration ofa urethane; a coating, often a var-

nish, that uses a urerhane-modified alkyd resin

in the binder.

Useful life: The life expectancy of a coating
before it requires refinishing or some other
form of maintenance.

VOC: See Volatile Organic Compound
(voc).

Volatile Organic Compound (VOC): Sub-
stances that vaporize or evaporate from a

coaring during the coating or curing process.

Walk-off mat: A washable, fibrous material
(preferably with a rubber or vinyl backing)
positioned at main entryways to reduce trans-
port of lead dust and lead soil into a building
or residence.

White lead: A white pigment, usually lead

carbonate. See also Lead carbonate.

Window sill: See Interior window sill.

Window stool: See Interior window sill.

Window trough: For a typical double-hung
window, the portion of the exterior window sill
between the interior window sill (or stool) and
the frame of the storm window. If there is no
storm window, the window trough is the area

that receives both the upper and lower window
sashes when they are both lowered. Sometimes
inaccurately called the window "we11." See also

Window well.

t-t-

Window well: The space that provides exterior
access and/or light to a window that is below
grade, i.e., below the level of the surrounding
earth or pavement. See also Window trough.

Worker: An individual who has completed
training in an accredited program to perform
lead-based paint hazard control in housing.

Worksite: Any interior or exterior area where

lead-based paint hazard control work takes

place,

Worksite preparation level: A set of measures

designed to protect residents and the environ-
ment from leaded dust, paint chips, or other
forms of lead contamination through the erec-

tion of barriers and the establishment of access

contro[, resident relocarion or movement re-

strictions, warning signs, ventilation, and other
measures.

Worst.case sample: A sample of dwelling units
having the greatest probability of containing
lead-based paint hazards selected by a risk asses-

sor on the basis of a visual examination of all
dwelling units in a housing development or
apartment building. See also Thrgeted sample

and Random sample.

XRF analyzer: An instrument that determines
lead concentration in milligrams per square

centimeter (mg/cm2) using the principle of
x-ray fluorescence (XRF). Tho types of XRF
analyzers are used-direct readers and spectrum
analyzers. In these Guidelines, the term XRF
analyzer only refers to portable instruments
manufactured to analyze paint, and does not
refer to laboratory-grade units or portable
instruments designed to analyze soil.
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Appendix 1: Units of Measure
Used in the Lead-Based Paint Field

Many of the units, terms, and concepts used in these Guidelines are new to the users. Most of
the measures cited are in the Metric System of measure, rather than the English System that most
people in the United States use on a daily basis. For this reason, a brief discussion of the most
important concepts will be helpful to the user to develop a feeling for the quantities and terms
used.

Terms and Definitions

An atom is one of the smallest units of matter, identifying a specific element. Lead is an element
and is composed of atoms of lead; each lead atom behaves the same way when it interacts with
other atoms. A molecule is a cluster of bound atoms which behave as a unit when interacting
with atoms or other molecules. Materials made up of molecules are called compounds. The
chemical and physical properties of compounds are unlike those of the elements which are
present in them. Lead oxide, lead chromate, and lead acetate are all molecules formed when lead
atoms combine with atoms of other elements to form molecules. These molecules are called lead
compounds or sometimes lead salts. Lead acetate is a lead compound which has a sweet taste

and is called "sugar of lead."

An electron is a negatively charged particle that orbits the positively changed nucleus of the
atom. Every element requires a different number of electrons to neutralize the atom's positive
nuclear charge. If an electron is removed from an atom then the atom becomes positively
charged and is called an ion.

An X-ray is a type of high energy electromagnetic radiation. Heat and light are other forms of
electromagnetic radiation. Atoms of a particular element emit a characteristic set of X-rays when
excited. No two elements emit identical sets of X-rays. The unit of energy we use in talking
about X-rays is the kiloelectron volt (one thousand electron volts), abbreviated keV. Lead "K"
X-rays have energies between 72 to 87 keV. A gamma ray is electromagnetic radiation which
is emitted from the nucleus of a radioactive atom. Most gamma rays emitted by radioactive
Cobalt 5'/ have an energy of 122 keV, more than enough energy to interact with lead atoms in
paint and produce lead "K" X-rays. A I22 keV gamma ray will penetrate through many paint
layers and into the substrate. Lead "K" X-rays can also penetrate many layers of paint and even
through some walls or doors.

Mass Units

Large units of mass and their abbreviations

Gram (g or gm): A unit of mass in the metric system. A nickel weighs about 1 gram. A
gram is equal to about 35i 1000 (thirty-five thousandths of an ounce. Another way to think
of this is that 28.4 g are equal to 1 ounce.
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Appendix I
Kiloeram (ke): The prefix "kilo-" means " 1000 times". A kilogram is a unit of mass in the
metric system that refers to 1000 grams or about 35 ounces. 35 ounces is about 2.2
pounds. 454 g are equal to I pound.

Small units of mass and their abbreviations:

Milligram (me): The prefix "milli-" means "l/1000 of " (one thousandth o0. A milligram
is 1/1000 of a gram or about 35/1,000,000 (thirty-five millionths) of an ounce. 28,400 mg
are equal to I ounce.

Microeram (pg): The prefix "micro-" means "l/1,000,000 of" (one millionth of). A
microgram is 1/1,000,000 of a gram or 1/1000 of a milligram. A microgram is equal to
about 35/1,000,000,000 (thirty-five billionths) of an ounce. 28,400,000 pg are equal to I
ounce.

Length Units

Large units of length and their abbreviations:

Meter (M): A meter is a metric unit of length equal to about 39.31 inches, which is 3 and
371100 of an inch longer than a yard.

Decimeter (dm): The prefix "deci-" means "l/10 of". A decimeter is l/10 of a meter.
Another way to say this is that one meter will contain 10 decimeters. A decimeter is about
3.931 inches.

Centimeter (cm): The prefix "centi-" means "l/100 of". A centimeter is about 39/100 of
one inch. I inch contains about 2.54 centimeters.

Small units of length:

Millimeter (mm): The prefix "milli-" means "1/1000 of". There are 1000 mm in 1 M
There are 10 mm in 1 cm. 25.4 mm equals I inch

Micrometer (um): The prefix "micro-" means "1/1,000,000 of". There are 1,000,000 pm
in 1 M. There are 1000 pm in 1 mm and 10,000 pm in I cm. The term micron is also
used interchangeably for prm. There are 25,400 microns is 1 inch.

Nanometer (nm): The prefix "nano-" means "1/1,000,000,000 of' (one billionth of). A
meter can be divided into I billion nanometers. The wavelength of the light that is visible
to us is in the range from about 350 to 700 nanometers; 450 nm is the wavelength of blue
light; 550 nm, green light; 650 nm, red light. X-rays have much shorter wavelengths than
visible light because they have more energy.

One more small unit encountered in discussing paint films is not a Metric unit but an

English unit. The unit that paint film thicknesses are usually measured in is the "mil". A
mil is equal to l/1000 of one inch. A 2 mil paint film per coat is considered average,
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Appendix I
assuming that the paint contains about 507o solids and has a spreading rate of
400 ftzlgallon. This would correspond to a paint film thickness of about 50 pm for a single
coat of paint. I mil is equal to about 25.4 mrcrons. Plastic films are also measured in mil.

An area is a measure of the length times the width of some object. The area is expressed as a
"square unit" 1z;. Square feet (ft2) is an area unit. Similarly, in the metric system we can have
square meters (M2) or square centimeters (cm').

I ft2 - 929 cm2

I square cm = 1 cm2

1 square inch = 1 in2

The volume is a measure of an area times a height of a cylindrical object. The volume is
expressed as a cubic unit (3) such as a cubic foot (ft3). A liter is a metric unit of volume
equivalent to 1000 cm3 or 1000 cubic centimeters, abbreviated cc. A milliliter is 1/1000 of a liter
and is abbreviated ml. The terms cm3, cc and ml are used interchangeably to refer to small liquid
volumes In the English System we use quarts, gallons, etc., as volume measures. A liter is
equal to 1.057 quarts.

Concentration Units

Weieht per cent or 7o bv weight (7owlw): The weight of lead in some mass unit per 100 weights
of the total sample (in the same mass units). For example, if a 1 gram paint sample contains
0.1 g of lead, then the paint is 10.07o lead by weight (w/w). Also, 1 ounce of lead in 10 ounces
of paint rs l07o w/w lead. All weight per cent measurements refer to the dried paint film.

Parts per million (ppm): The weight of lead per 1,000,000 weights of the total (including lead)
sample. For example, if a paint sample contains 5,000 pg of lead in 1 g of paint, then the lead
concentration is 5,000 PPM or 0.5Vo wlw.

Area concentration: A mass of lead per unit area of the total paint sample, sometimes called
"loading". This is independent of the volume (or thickness) of the paint sample. This unit is
encountered in measuring paint by portable X-ray fluorescence instruments and laboratory
techniques. The HUD regulatory level is 1.0 mg/cm2 or 1000 VElcmz. Area concentration
(loading) is also used to describe settled leaded dust levels in pglft2 (micrograms of lead per
square foot of surface area). 200 pglft2 equals 1.85 mg/m2 (milligrams of lead per square meter).

One cannot convert from ppm or 7o by weight to area concentration (mg/cm2) as measured by
an X-ray fluorescence instrument in any predictable way unless the total mass per unit area of
the sample is known. One reason is that the dilution factor of adding more non-leaded paint
layers over an existing leaded one will not change the area concentration. However, adding
additional layers of paint will change the Vo by weight. The area concentration is independent
of the thickness of the paint layers. The XRF determines the lead mass per unit area as measured
by X-ray emission from a lead layer (mg/cm2). The weight percent method measures the percent
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of lead in the bulk paint films by determining the weight of lead in the total paint sample.

Consider the case of many layers of paint each containing 0.5Vo lead by weight. The theoretical
concentration limit for all the layers together cannot exceed 0.57o but if (about) 20 or more layers
are present then the corrected XRF response may indicate 1.0 mg/cm2 or higher. The I mglcm2
regulatory level is, in this case, a more stringent standard than the 0.57o standard. Conversely,
consider the case of a leaded paint layer wrth llVo lead by weight. If another layer of non-leaded
paint of the same thickness and density is added to the leaded paint layer, the concentration of
both layers together would be: l\Vol2layers=5Vo.

Also, one cannot convert ppm in leaded dust to loading (lrgfft') unless the total weight of the dust
is known. The total weight of dust cannot be determined by wipe sampling.

Some examples will serve to illustrate the concepts and quantities indicated in the previous
discussion.

If we assume that a gallon of paint (12 lbs/gallon) having almost 507o solids and l2Vo lead is
applied over 400 square feet, the area lead concentration would be

(0.5)(0. l2)(12 pounds/gallonXl000 mg/g)

= 0.88 mglcmz
(400 ft)'zgallon)(2.54 cm/in)2 (12 inlft)2 (0.0022 pounds/g)

This example illustrates that, in theory, 1 mg/cm2 corresponds to a lot of lead in a single layer
of paint (about 12Vo lead). Because of the presence of many layers of paint in target housing,
on average I mglcm2 is about equal to lVo lead.

To conceptual\ze quantities of lead in paint we can make some reasonable assumptions. If one
assumes a lead pigment particle size of about 1 mm in diameter, and that the particles are about
the size of grains of salt (but heavier) and that one of these pigment grains weighs about 30 1rg,
only about 30 of these grains distributed in an area of I cm2 will be required to give an area
concentration near 1 mg/cm2. The lead pigment particles will actually occupy only a small
fraction of the total I cmz area. This small amount will usually be visible to the eye, under
conditions of good light and contrast, on an abated surface, if present as a post-abatement residue.

Can painting over leaded dust create a lead-based paint? While one could conceivably apply the
definition of lead-based paint (5,000 ppm) and assume a certain thickness in the new paint film
to calculate the weight concentration of lead in the new paint film from the dust loading inpglfP,
the result is well above the dust clearance standards. Consider the following example: If, after
treatment, 35,000 pglft2 of leaded dust remains on the surface, and it is painted over with a lead-
free new paint at a rate of 400 ft2lgallon with a density of 12 lbs/gallon and 50Vo
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solids by weight, the total weight of the paint solids per unit area is 7.3 mglcm2. Thus, the
weight percent concentration of lead in the new paint film would be about 5,000 ppm:

(12 pounds/gallon)(0.5)(0.488 g/cm2 / pounds/ftr)( 1000 mg/g)
= 7.3 mglcmz

400 ft'zlgallon

35,000 pg/fP (0.001 mg/pg) (l ftll2 inches)2 ( I inchl2.54 cm)2 - 0.038 mg/cm2

0.039 mg/cm2
ppm by weight = ------------- l, *n;---- 

x 1,000,000 = 5,200 ppm

Since the current HUD standard for lead-based paint is 5,000 ppm (0.57o), this means that the
new lead-free paint would become lead-based paint. However, it is extremely unlikely that
35,000 ltglft2 would be found on stripped surfaces if the surfaces have been stripped and cleaned
adequately.

lf one relied on XRF testing to determine lead contamination of surfaces where the lead paint
had been removed, it would almost certainly be necessary to correct for substrate effects, since
the readings would probably be quite low. If some of the lead did soak into the substrate during
the removal process, determination of the true substrate effect would be quite difficult, if not
impossible. Current XRF instruments have detection levels well above 0.038 mglcm2.

The diameter of a lead particle found in paint will be on the order of 0.1 to 10 micrometers (pm).
Scraping, sanding, and heating lead-based paint will result in the formation of small particles.
These particles are usually much smaller than the salt grain examples used above. These very
small particles actually float in the air and can be inhaled as we breathe. Very small particles
do not settle very rapidly. For this reason very stringent worker protection and clean-up
measures are needed for lead hazard control work in lead-based paint abatement.

Heat gun removal at temperatures below l,100oF will not melt and vaporize lead into the air.
lt could, however, produce paint "soot" particles from the paint film which will trap the tiny lead
particles and allow them to become airbome. Welding and open flame buming temperatures melt
and vaporize Tead compounds in paint; these temperatures are much higher than those generated
by heat guns.

Biological Quantities of Lead in Lead-Based Paint

Blood lead levels are expressed in micrograms of lead (pg) per deciliter of blood (d1). A deciliter
is one tenth of a liter. Blood lead levels are reported in pg/dl. A child can eliminate
approximately 5 micrograms of lead for each kilogram of body weight in one day. If a ten
kilogram (22lb) child ingested a paint chip containing 1.0 mg of lead, that child would ingest
approximately 20 times more lead than could be eliminated by his body in one day (assuming
that the digestive system were able to digest the entire paint chip). If we allow that only l07o
of the lead in the paint chip is absorbed into the child's body then the child would still ingest
twice as much lead, from one paint chip, as his body could eliminate in 24 hours.
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Dr. Julian Chisholm in "Lead Based Paint in Housing", National Institute of Building Sciences

LBP Task Force Report, February 20, 1988, pp.23-24, writes:

Experimental and human data indicate that chronic average daily ingestion of lead
of 16.8 pg Pblkg of body weight or 168 pg Pblday in a l0 kg childfrom paint could
raise blood lead concentrations from 20 to 54 pgldl.

Currently, the definition of an elevated blood lead level in children is 10 pgld[-.
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Appendix 2: CDC's Childhood Lead
Poisoning Prevention Program

ALABAM A (92)
Anic Lopez, R.N., Project Coordinator
Childhood Lead Poisoning Prevention Program
Division of Child Health Services
Alabama Department of Public Health
434 Monroe Street
Montgomery, AL 36130-1701
(20s) 242-5766
FAX (20s) 269-486s

LOS ANGELES COUNTY, CA (93)
Barbara Hairston
2525 Corporate Place
Suite 150

Monterey Park, CA 91754
(213) 88t-4ttr FAX (213) 262-064t

CALIFORNTA (92)
Robert D. Schlag, Program Director
Department of Health Services/Childhood Lead
Poisoning Prevention Branch
5801 Christie Avenue, Suite 600
Emeryville, California 94608
(st}) 4s0-2413
FAX: (st}) 450-2442

Michelle Bashin, Project Coordinator
Department of Health Services/Childhood Lead
Poisoning Prevention Branch
5801 Christie Avenue, Suite 600
Emeryville, California 94608
(5t0) 4s0-244t
FAX: (5r0) 450-2442

CONNECTTCUT (91)
Narda Tolentino, Program Coordinator
Childhood Lead Poisoning Prevention Program
Environmental Health Section
Connecticut State Department of Health Svcs
150 Washington Street
Hartford, CT 06106
(203) s66-s808
FAX (203) s66-2923

DELAWARE (92)
Lisa Marencin
Division of Public Health
Jesse S. Cooper Bldg.
P.O. Box 637
Dover, DE 19903

302-139-413s

DISTRICT OF COLUMBTA (91)
Ella Witherspoon, Program Coordinator
Childhood Lead Poisoning Prevention Program
111 l4th Street, NW, Suite 850
Washington D.C. 20005
(202) 127-9870
FAX (202) 721-1971

PINELLAS COUNTY, FLORTDA (92)
Melanie Thoenes, ARNP/
John Heilman, MD, MPH, Health Officer
Nursing Program Specialist
Pinellas County Public Health Unit
500 Seventh Avenue South
St. Petersburg, FL 33701
(8 l 3) 824-6927 I 896-3118
FAX (813) 823-0568

App 2-1

KEY CONTACTS
FISCAL YEARS 1990.9I.92.93

Listed alphabetically (year first funded)
Date of Last Update: November 19, 1993



Appendix 2

GEORGIA (92)
Thomasin Bradford, RN, Proj. Dir.
Childhood Lead Poisoning Prevention Program
Division of Public Health
Environmental Health Section
2 Peachtree Street, NE, 5th Floor Annex
Atlanta, GA 30303
(404) 6st-6s34

HAWATT (92)
Loretta Fuddy, Program Director
State of Hawaii
Department of Health
1250 Punchbowl Street
Honolulu, Hawaii 96813
(808) 733-9022
FAX: (808) 733-9032

TLLTNOTS (91)
Jonah Deppe, Program Administrator
Childhood Lead Poisoning Prevention Program
Illinois Department of Public Health
535 W. Jefferson
Springfield, lL 62761
(2n) 182-0403
FAX: (217) 782-4890

TNDTANA (91)
David L. Ellsworth, M.Ed., Program Director
Childhood Lead Poisoning Prevention Program
Division of Maternal and Child Health
Indiana State Department of Health
1330 West Michigan Street
Indianapolis, IN 46206-1964
(3t1) 633-0821
FAX: (3r1) 633-0716
(Maternal and Child Health)

rowA (92)
Rita Gergely, Program Coordinator
Childhood Lead Poisoning Prevention Program
Division of Health Protection
Iowa Department of Public Health
Lucas State Office Building
321East 12th Street
Des Moines, Iowa 50319-0075
(sts) 242-6340
FAx (515) 242-6284 or (515) 281-4958

KENTUCKY (90)
Ann Johnson, Program Coordinator
Childhood Lead Poisoning Prevention Program
Division of Maternal and Child Health
Kentucky Cabinet for Human Resources
275 E. Main Street
Frankfort, KY 40621
(s02) s64-2ts4 FAX (s02) s64-8389

MAINE (92)
Edna Jones, Program Director
Department of Human Services
Bureau of Health
151 Capitol Street
State House Station #11
Augusta, Maine 04333-001 1

(201) 281-s690
FAX: (201) 281-4112

MARYLAND (91)
Beverly Gammage, RN, Prog Coord
Childhood Lead Poisoning Prevention Program
Lead Poisoning Prevention Division
Maryland Department of the Environment
2500 Broening Highway
Baltimore, MD 21224
(410) 631-3861
FAX (410) 63t-4t05

Harold Knight, CDC Public Health Advisor
Baltimore City Health Department
Childhood Lead Poisoning Prevention Program
1211 Wall Street - 2nd Floor
Baltimore, MD 21230
(410) 396-8s9s
FAX (410) 7s2-r490

MASSACHUSETTS (90)
Mary Jean Brown, Assistant Director
Childhood Lead Poisoning Prevention Program
Massachusetts Department of Public Health
305 South Street
Jamaica Plain, MA 02130
(611) 522-3100, extension 180

FAx (617) s22-8735
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MTCHTGAN (92)
Alethia Carr, Lead Program Coordinator
Division of Child and Adolescent Health
Bureau of Child and Family Services
Michigan Department of Public Health
3423 N. Logan, P.O. Box 30195
Lansing, Michigan 48909
(sn) 33s-9263
FAX (st7) 33s-9222

DETROIT, MICHIGAN (92)
Harriett Billingslea, Director
Lead Poisoning Control Program
Detroit Health Department
1151 Taylor
Detroit, Michigan 48202
(3t3) 876-4212
FAX (313) 876-0400

MrssouRr (93)
Mike Carter, Program Coordinator
Missouri Childhood Lead Poisoning Prevention
Program
Missouri Department of Health
P.O. Box 570
Jefferson City, MO 65102
(3t4) 75r-6404
FAX (314) ts 1-6010

Daryl W. Roberts, Chief
Bureau of Environmental Epidemiology
Missouri Department of Health
P.O. Box 570
Jefferson Ciry, MO 65102
(314) 7st-6102
FAX (3r4) t5l-6010

MONTANA (93)
Maxine Ferguson, Bureau Chief Family/
Maternal and Child Health Services Bureau
Montana Dept. of Health and Environ. Svcs.
Cogswell Building, 1400 Broadway
Helena, Montana 59620-0901
(406) 444-4143
FAX (406) 444-2606

Lisa Cain, Program Director
Montana Lead Program
Butte-Silver Bow Health Department
25 West Front Street
Butte, Montana 59701
(406) 723-004t
FAX (406) 723-124s

NEW HAMPSHTRE (92)
Martha T. Wells, Program Coordinator
Childhood Lead Poisoning Prevention Program
New Hampshire Div. of Public Health Svcs
Health and Welfare Building
6 Hazen Drive
Concord, New Hampshire 03301
(603) 211-4s01
FAX: (603) 21r-314s

NEW JERSEY (e0)
Kevin McNally, Program Coordinator
Statewide Childhood Lead Poisoning
Prevention Grant Program
Accident Prevention & Poison Control
New Jersey State Department of Health
363 West State Street, CN 364
Trenton, NJ 08625-0364
(609) 292-s666
FAx (609) 292-3s80

NEW MEXTCO (93)
Dan Merians, Program Coordinator
New Mexico Childhood Lead Poisoning
Prevention Program
State of New Mexico Department of Health
1190 St. Francis Dr.
Runnels Building - Rm N1350
Santa Fe, NM 87502-6110
(s0s) 827-0006
FAx (s0s) 821-0013

C. Mack Sewell, DrPH, MS, Director
Division of Epidemiology
State of New Mexico Department of Health
P.O. Box 26110
Santa Fe, NM 87502-6110
(sOs) 827-0006 FAx (s05)827-0013
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NEW YORK STATE (91)
Michael D. Cohen, M.D., Director
Bureau of Child and Adolescent Health
New York State Department of Health
P.O. Box 20ll
E.S.P. Tower Building, Room 208
Albany, NY 12231
(518) 473-444r or (5tB) 474-2084
FAX (s18) 473-7r58

Nancy Robinson, PhD., Director
Childhood Lead Poisoning Prevention Program
Bureau of Child and Adolescent Health
New York State Department of Health
P.O. Box 2011
E.S.P. Tower Building, Room 208
Albany, NY 12237
(5t8) 474-2762
FAX: (518)473-7158

WESTCHESTER COUNTY, NY (92)
Dena Fisher, Ph.D., Asst Comm
Planning and Evaluation
Westchester County Department of Health
19 Bradhurst Avenue
Hawthorne, NY 10532
(914) s93-s080
FAx (914) 593-5261 or (914) 593-5090

Dona Bernard, Health Care Prog Administrator
Childhood Lead Poisoning Prevention Program
Westchester County Department of Health
19 Bradhurst Avenue
Hawthome, NY 10532
(9r4) s93-s203
FAx (914) 593-s261 or (914) s93-s090

NEW YORK CITY (90)
Diana L. Kiel, Director
Lead Poisoning Prevention Program
New York City Department of Health
65 Worth Street, 5th Floor (Box 58)
New York Ciry, NY 10013
(2t2) 334-ll7t or (2t2) 334-1709
FAX (212) 188-4920

Tim Morta, CDC Public Health Advisor
Lead Poisoning Prevention Program
New York City Department of Health
65 Worth Street, 5th Floor (Box 58)
New York Ciry, NY 10013
(212) 334-1843 FAX (212) 941-1582

oHro (e0)
Richard Bunner, Project Director
Childhood Lead Poisoning Prevention Program
Bureau of Maternal and Child Health
Ohio Department of Health
246 North High Street, 6th Floor, PSU
Columbus, OH 43266-0588
(614) 466-s332
FAX (614) 644-9850

Cynthia French, CDC Public Health Advisor
Childhood Lead Poisoning Prevention Program
Bureau of Matemal and Child Health
Ohio Department of Health
246 North High Street, 6th Floor, PSU
Columbus, OH 43266-0588
(614) 466-1314
FAX: (614) 644-9850

OREGON (92)
Chris Johnson, Program Coordinator
Childhood Lead Poisoning Prevention Program
426 S.W. Stark - 2nd Floor
Portland, OR 91204
(s03) 248-s240
FAX (s03) 248-3407

Margot Bamett
Office of Epidemiology and Health Statistics
Oregon Health Division
800 NE Oregon Street, Suite 730
Portland, OR 91232
503-73t-4025
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PENNSYLVANIA (90)
Helen Shuman, Director
Childhood Lead Poisoning Prevention Program
Division of Matemal and Child Health
Pennsylvania Department of Health
Health & Welfare Building
Commonwealth & Foster St., Rm 725
PO Box 90
Harrisburg, PA 17108
(tt7) 783-84s1
FAX: (llt) 172-0323

Dan Dohony, CDC Public Health Advisor
Childhood Lead Poisoning Prevention Program
Philadelphia Department of Public Health
321 University Ave
Philadelphia, PA 19104
2t5-823-1497
FAX 215-382-t2t0

RHODE TSLAND (90)
Catherine O'Malley, Program Coordinator
Childhood Lead Poisoning Control Program
Rhode Island Department of Health
3 Capitol Hill, Room 302
Providence, RI 02908
(40t) 211-23t2
FAX (401) 217-6s48

CHARLESTON, SOUTH CAROLINA (91)
Jackie Dawson, RN, Project Coordinator
Childhood Lead Poisoning Prevention Program
Trident Health District
Charleston County Division
334 Calhoun Street
Charleston, SC 29401
(803) 724-s891
FAX (803) 124-58t4

souTH cARoLrN A (92)
Evelyn Phillips, LMSW, Program Director
Childhood Lead Poisoning Prevention
SC Dept. of Health and Environmental Control
Michael D. Jarrett Bldg, Box 101106
Columbia, SC 29201
(803) 131-406r
FAX (803) 134-3255

TENNESSEE (93)
Mary Yarbrough, M.D., M.P.H., Director
Division of Environmental Epidemiology
Tennessee Department of Health
C1-130 Cordell Hull Building
Nashville, TN 31247-4912
(6ls) 741-5683
FAX (615) 532-2286

HOUSTON, TEXAS (92)
Sulabha Hardikar, MD, MPH
Houston Childhood Lead Poisoning Prevention
Project
City of Houston Health and Human Svcs Dept
Maternal and Child Health
Harris County
8000 N. Stadium Dr.
Houston, Texas 71054
(1t3)',794-9371
FAX (713) 794-9348

Sonja A. Vodehnal, MPA, Proj Mgr
Childhood Lead Poisoning Prevention Project
City of Houston Health and Human Services
8000 N. Stadium Dr.
Houston, TX 77054
(113) 794-9349

VERMONT (93)
Karen Garbarino, Project Coordinator
P. O. Box 70
108 Cherry Street
Chittenden County
Burlington, YT 05402
(802) 863-1226

vrRGrNrA (92)
Eileen Mannix, Project Director
Childhood Lead Poisoning Prevention Program
Division of Maternal and Child Health
1500 East Main Street, Suite 137

Richmond, VA 23218-2448
804-786-7367
FAX (804) 31r-603r
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WISCONSTN (91)
Meg Ziamik or Jody Diedrich
Program Coordinator
Childhood Lead Poisoning Prevention Program
l4l4E. Washington Avenue, Room 128

Madison, WI 53703
(608) 266-8154 or Jody: (608) 266-1826
FAX (608) 267-3696
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EPA Region I - (CT, MA, ME, NH, RI,
VT)
State Waste Programs Branch
JFK Federal Building
Boston, MA 02203
(611) 223-3468

EPA Region II - (NJ, NY, PR, VI)
Air & Waste Management Division
26 Federal Plaza
New York, NY 10278
(212) 264-511s

EPA Region III - (DE, MD, PA, VA, WV,
DC)
Waste Management Branch
841 Chestnut Street
Philadelphia, PA 19101
(zts) s91-9336

EPA Region IV - (AL, FL, GA, KY, MS,
NC, SC, TN)
Hazardous Waste Management
Division

345 Courtland Street, NE
Atlanta, GA 30365
(404) 341-30t6

EPA Region V - (IL, IN, MI, MN, OH, WI)
RCRA Activities
230 South Dearbom Street
Chicago, IL 60604
(3t2) 3s3-2000

EPA Region VI - (AR, LA, NM, OK, TX)
Air & Hazardous Materials Division
1201 Elm Street
Dallas, TX 15210
(214) 161-2600

EPA Region VII - (IA, KS, MO, NE)
RCRA Branch
126 Mrnnesota Avenue
Kansas City, KS, 66101
(9t3) 236-2800

EPA Region VIII - (CO, MT, ND, SD, UT,
wY)
Waste Management Divsion (SHWM-ON)
One Denver Place
999 18th Streer, Suite 1300
Denver, CO 80202-2413
(303) 293-1s02

EPA Region IX - (AZ, CA, HI, NV,
American Samoa, Guam, Trust Territories of
the Pacific)
Toxics & Waste Management Division
215 Fremont Street
San Francisco, CA 94105
(4ts) 974-7412

EPA Region X - (AK, ID, OR, WA)
Waste Management Branch-Ms 530
1200 Sixth Avenue
Seattle, WA 98101
(206) 442-2111
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Appendix 4: OSHA Regional Offices

Region I: CT, ME, MA, NH, RI, VT
U.S. Department of Labor - OSHA
133 Portland Street, lst Floor
Boston, MA 02114
(611) s6s-7164
Fax: (617) 565-7151

Region II: NJ, NY, PR
U.S. Department of Labor - OSHA
201 Varick Street, Room 670
New York, NY 10014
(2t2) 331-232s
Fax: (212) 337-2311

Region III: DE, DC, MD, PA, VA, WV
U.S. Department of Labor - OSHA
Gateway Building, Suite 2100
3535 Market Street
Philadelphia, PA 19104
(21s) 596-t201
Fax: (215) 596-4812

Region IV: AL, FL, GA, KY, MI, NC, SC,
TN
U.S. Department of Labor - OSHA
1375 Peachtree Street, SE, Suite 587
Atlanta, GA 30367
(404) 341-3513
Fax: (404) 347-0181

Region V: IN, IL, MI, MN, OH, WI
U.S. Department of Labor - OSHA
230 South Dearborn Street, Room 3244
Chicago, IL 60604
(312) 3s3-2220
Fax: (312) 353-1714

Region VI: AR, LA, NM, OK, TX
U.S. Department of Labor - OSHA
525 Griffin Street, Room 602
Dallas, TX 15202
(214) 761-413t
Fax: (214) 761-4131

Region VII: IA, KS, MO, NE
U.S. Department of Labor - OSHA
911 Walnut Street, Room 406
Kansas City, MO 64106
(816) 426-s861
FAX: (816) 426-2750

Region VIII: CO, MT, ND, SD, UT, WY
U.S. Department of Labor - OSHA
Federal Building, Room 1576
1961 Stout Street
Denver, CO 80294
(303) 844-3061 x30l
FAX: (303) 844-5310

Region lX:. AZ,, CA, HI, NV, American
Samoa, Guam, Trust Territory of Pacific
Islands
U.S. Department of Labor - OSHA
7l Stevenson Street, Suite 420
San Francisco, CA 94105
(4ts) 744-6610
FAX: (415) 144-1114

Region X: AK, ID, OR, WA
U.S. Department of Labor - OSHA
llll Third Avenue. Suite 715
Seattle. WA 98101-3212
(206) ss3-5930
FAX: (206) 553-6499
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Appendix 5: EPA-Sponsored Regional and
Local Lead Training Centers and Providers

Regional Centers

EPARegionsI&II
Northeast Regional Environmental
Public Health Center
School of Public Health
Public Health Building
University of Massachusetts
Amherst, MA 01003
Phone: (413) 545-4222
Fax: (413) 545-4692

EPA Regions III & V
Department of Environmental Health
University of Cincinnati
3223 Eden Avenue, ML-056
Cincinnati, OH 45261 -0056
Phone: (513) 558-1749
Fax: (513) 558-1756

University of Maryland at Baltimore
Regional Lead Training Center
28 East Ostend Street
Baltimore, MD 21230
Phone: (410) 706-1849
Fax: (410) 539-2081

EPA Regions IV & VI
Georgia Tech Research Institute
Environmental Science & Technology
Laboratory

Georgia Institute of Technology
Atlanta, GA 30332
Phone: (404) 894-3806
Fax: (404) 894-2184

EPA Regions VII & VII
University of Kansas
12600 Quivira Road
P.O. Box 25936
Overland Park, KS 66225-5936
Phone: (913) 491-0221
Fax: (913) 491-0509

EPA Regions IX & X
Environmental Health & Safety
University of Califomia, San Diego
University Extension, 0176
9500 Gilman Drive
La Jolla, CA 92093-0176
Phone: (619) 534-6151
Fax: (619) 558-8156

Environmental Hazard Management
Program

University of Califomia, Davis
University Extension
1333 Research Park Drive
Davis, CA 95616-8121
Phone: (916) 157-8606
Fax: (916) 757-8558

Local Centers
Assistant Director, Health & Safety
Department of Research
American Federation of State, County &
Municipal Employees
1625 L Street, NW
Washington, DC 20036-5681
Phone: (202) 429-1000
Fax: (202) 429-1293

Center for Neighborhood Technology
2125 West North Avenue
Chicago, IL 60641
Phone: (312) 278-4800
Fax: (312) 278-3840

School of Public Health East
University of Illinois at Chicago
2121 West Taylor Street
Chicago, IL 60612
Phone: (312) 996-5156
Fax: (312) 996-5356
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Indiana C.A.P. Directors' Association, Inc.
902 North Capitol Avenue
Indianapolis, IN 46204-1005
Phone: (317) 636-8819

Environmental & Occupational Safety Trng
Division of Continuing Education
Louisiana State University
lll Pleasant Hall
Baton Rouge, LA 70803
Phone: (800) 256-6948
Fax: (504) 388-6324

The New England Consortium
Work Environment Laboratory
University of Massachusetts-Lowell
Lowell, MA 01854
Phone: (5OB) 934-3251
Fax: (508) 452-51n

Alice Hamilton Occupational Health Trng Ctr
8200 Professional Place, Suite 104

Landover, MD 20785
Phone: (301) 731 -8530/(202) 543-0005
Fax: (202) 543-1321

Southeast Michigan Coalition on
Occupational Safety & Health

2721 Second Avenue
Detroit, MI 48201
Phone: (313) 961-5685
Fax: (313) 961-3588

Chicago Area Committee on Occupational
Safety & Health

37 South Ashland Avenue
Chicago, lL 60601
Phone: (312) 666-16ll
Fax: (312) 996-5356

Midwest Center for Occupational
Health and Safety

University of Minnesota
640 Jackson Street
St. Paul, MN 55101
Phone: (612) 221-3992
Fax: (612) 292-4173

Minnesota Building Research Center
330 Wulling Hall
86 Pleasant Street, SE

Minneapolis, MN 55455
Phone: (612) 626-7419

Comell University
New York State School of Industrial and
Labor Relations

Chemical Hazard Information Program
Capital District Office
146 State Street, 4th Floor
Albany, NY 12207-1605
Phone: (518) 449-4161
Fax: (518) 426-0643

Cleveland Lead Hazard Abatement Center
Department of Public Health
City of Cleveland
1925 St. Clair Avenue
Cleveland, OH 44114
Phone: (216) 664-3202
Fax: (216) 664-2191

Energy Conservation Program
Corp. for Ohio Appalachian Development
P.O. Box 781, I Pinchot Place
Athens, OH 45701-0787
Phone: (614) 594-8499
Fax: (614) 594-8499

Greater Cincinnati Occupational Health Ctr
Jewish Hospital Evendale Medical Building
10415 Reading Road, Suite 405
Cincinnati, OH 45241
Phone: (513) 769-0561
Fax: (513) 169-0166

The University of Findlay
1000 North Main Street
Findlay, OH 45840
Phone: (419) 424-4647
Fax: (419) 424-4822

Oregon State University
OSU|342 Snell Hall
Corvallis, OR 97331
Phone: (503) 737-1288
Fax: (503) 137-2134
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Consortium of Occupational Health Professional
857 Valley View Road
Flourtown, PA 19031

Phone: (215) 842-6540

Pennsylvania College of Technology
One College Avenue
Williamsport, PA 17701-5799

Occupational & Environmental Safety
Training Division

Texas Engineering Extension Service
Texas A&M University System
College Station, TX 77843-8000
Phone: (409) 845-7952
Fax: (409) 845-3419

Rocky Mountain Center for Occupational &
Environmental Health

University of Utah
Building 512
Salt Lake ciry, uT 84112
Phone: (801) 581-5710
Fax: (801) 581-7224

Office of Continuing Education
College of Health Sciences
Old Dominion University
Norfolk, YA 23529-0290
Phone: (804) 683-4256

Wisconsin Energy Conservation Corp.
2158 Atwood Avenue
Madison, WI 53704
Phone: (608) 249-9322
Fax: (608) 249-0339

Institute for Safety & Health Training
West Virginia University
130 Tower Lane
P.O. Box 6615
Morgantown, WV 26506-6615
Phone: (304) 293-3096
Fax: (304) 293-5905

Marshall University
School of Medicine
Division of Occupational & Environmental
Health
1801 6th Avenue
Huntington, WV 251 55-9420
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Appendix 6: Other Organizations
Providing the EPA Lead-Based

Paint Abatement Supervisor
and Inspector Course Curriculum

This list is not complete and is simply a compilation of training providers made available to
HUD at the time of publication. All training providers who contacted HUD and indicated a

desire to be included are listed below. HUD does not recommend one training provider over any
other. This listing is for informational purposes only. Other training providers can be identified
through the local telephone directory or trade publications.

AFSCME
1625 L Street, NW
Washington, DC 20036
(202) 429-1232

The Aulson Company, Inc.
191 S. Main St
Middleton, MA 01949
800 - 998-0212

Insulation Industry Apprentice and Training
Fund
1680 E. Gude Drive
Rockville, MD 20850
(30t) 294-3t93

Leadtec Services
8841 Orchard Tree Lane
Baltimore, MD 21286
410-682-5323

Intemational Brotherhood of Painters
1750 New York Avenue, NW
Washington, DC 20006
(202) 637-0140

Laborers' Health & Safety Fund
905 16th Street, NW
Washington, DC 20006
(202) 628-2s96

National Ironworkers & Employers
1750 New York Avenue, NW #400
Washington, DC 20006

National Training Fund/SM&ACI
Edward Carlough Plaza
601 N. Fairfax Street, #240
Alexandria, VA 22314
(703) 139-1200

United Brotherhood of Carpenters
101 Constitution Avenue, NW
Washington, DC 20001
(202) s46-6206

Committees on Occupational
Health that provide Lead
Training

Safety and
Abatement

Alaska Health Project
1818 W. Northem Lights Blvd., Sre 103

Anchorage, AK 99511
(9Os) 279-3089

Alice Hamilton Occupational Health Center
408 7th Street, SE
Washington, DC 20003
(202) s43-000s(30 l ) 73 1-8s30

Maine Labor Group on Health
Box V
Augusta, Maine 04330
(207) 622-1823
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MASSCOSH
555 Amory Street
Boston, MA 0 2130
(6fl) s24-6686

SEMCOSH
2727 Second Street
Detroit, MI 48206
(313) 961-3s88

WASHCOSH
677 E. Marginal Way South
Building D
Seattle, WA 98108
(206) 433-472r

Western MASSCOSH
458 Bridge Street
Springfield, MA 01103
(4r3) 73r-0160

NORTHEAST REGION

CON-TEST Education Resource Center
39 Spruce Street, P.O. Box 591

East Longmeadow, MA
(800) 626-8378

Environmental and Occupational Health
Sciences Institute (EOHS)
45 Knightsbridge Road
Piscataway, NJ 08854-3923
(908) 23s-s062

FailSafe Risk Management Alternatives, Inc.
433 River Street, Bldg. E
Troy, NY 12180
(s l8) 270-8391

Quality Control Services, Inc.
l0 Lowell Junction Road
Andover, MA 01810
(508) 47s-0623

US Lead Training Institute, Inc.
206 S. Third Street, 2nd Floor
Philadelphia, PA 19106
(zts) 62s-3s12

GREAT LAKES & MID.ATLANTIC
REGION

Industrial Training Company
551 W. Grace Street
Richmond, Ya 23220-1132
(804) 648-7836

Occupational Training Services
700 S. Pulaski Road, Bldg. 200
Chicago, IL 60652
(708) 38s-132s

Professional Service Industries, Inc.
510 East 22 Street
Lombard, IL 60148
(708) 990-8282

Retraining Centers/USA 2000
34 South High Street
Akron, OH 44308
(800) 849-4083

SOUTHERN REGION

Environmental Resource Center
101 Centre Point Drive
Cary, NC 21512
(919) 469-158s

Gebco Associates, Inc.
669 Airport Freeway
Hurst, TX 16053-3962
(817) 268-4006

Health & Hygiene
420 Gallimore Road
Greensboro, NC 21409
(910) 66s-1818

NATEC of Texas, Inc.
8981 Interchange Drive
Houston, TX 11054
(800) 446-2832
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Seagull Environmental Training
903 Northwest Sixth Avenue
Fort Lauderdale, FL 33311
(800) 966-9933

University of Alabama
College of Continuing Studies
Box 870388
Tuscaloosa, AL 35487
(20s) 348-3028

University of Florida
TREEO Center
3900 SW 63rd Boulevard
Gainesville, FL 32608
(904) 392-9s10

University of North Carolina
Occupational Safety and Health Educational
Resource Center
109 Connor Drive, Suite I l0l
Chapel Hill, NC 21514
919-962-2t01

WESTERN REGION

Occupational Knowledge, Inc.
2030 Franklin Street, Suite 220
Oakland, CA
(st0) 444-0163

Health & Environmental Technology Center
Moore-Norman Area Vo-Tech Center
4701 l2th Ave NW
Norman, OK 73069
800-812-4623

University of Califomia
UC Berkeley Extension,
Management
2223 Fulton Street
Berkeley, CA 94720-7012
(st0) 643-7143

Environmental
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Appendix 7.Lz Elements of Inspection
and Risk Assessment RFPs

A. Scope of Work-A detailed description of the services to be provided.

1 List of Housing Locations, Site Plans, and Location Maps.

2. Description of Structures: Describe building type, construction, painting history
(if known), special conditions.

3. Unit Size Breakdowns for Each Development: Require that sampling include all
bedroom sizes in the proportion that they occur in each development.

4. List of Common Areas, Management and Community Facilities, and Other Areas
to Be lncluded (For Risk Assessment-Playgrounds and Large Parking Areas).

5. Inspection Report Requirements.

The Risk Assessment Protocol in Chapter 5 and the Inspection Protocol in Chapter
7 provide specific report formats for risk assessments and inspections. Report
requirements may be governed by EPA regulations issued pursuant to Section 402
and 404 of TSCA, or by local authorities.

For inspection reports, the following may be required: Executive summary
(includes a listing of components that tested positive), sections on regulatory
compliance, overall scope of work, unit selection methods, field procedures,
laboratory and field quality control procedures, Substrate Equivalent Lead
determination, data analysis and reduction, laboratory procedures, and application
of HUD decisionmaking rules.

Standards-References or regulatory standards to be met in providing services.

1. HUD Guidelines for the Evaluation and Control of Lead Hazards in Housing.

2. State or Local Regulations, if applicable.

3. Environmental Protection Agency (EPA) regulations.

4. HUD regulations.

5. Occupational Safety and Health Administration (OSHA) Regulations.

6. Nuclear Regulatory Commission (XRF radiation sources).

General Instructions.

1. Submission Time and Dates.

2. Notice of Preproposal Conferences and Site Reviews. (Such conferences are

strongly recommended so that proposers can review conditions in the field.)

3. Opportunities and Form for Submitting Questions or Comments.

B

C
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E.

Appendix'l.l

4. Conditions for Issuance of Addenda and Other Clarifications.

5. Conditions for Award of Contract.

6. Proposed Form of Contract. The applicable HUD Handbook includes a model
consultanf contract for use by housing authorities and other public agencies.

Financial, Insurance, and Legal Requirements: If not included in proposed contract,
special requirements should be defined.

Proposal Format and Content.

1. Required Presentation Format.

2. Transmittal Letter Contents.

3. Statements of:

a. qualifications-certification and training are required (some jurisdictions
may also require certifications).

b. related experience-directly applicable experience in performing these
services for comparable housing.

c. references.

d. proposed staffing and project organization.

e. work plan/technical approach.

f. base price and unit prices for additional work (e.g., paint chip samples and
collection).

Proposal Evaluation and Contract Award.

1. Evaluation Criteria Factors.

a. Qualifications,experience,andreferences.

b. Staffing and organization.

c. Quality of proposed work plan/technical approach.

d. Cost and price.

2. Other SpecialRequirements-Localpreferences, minorityparticipation.

Other Issues.

1. Qualifications-For both inspection and risk assessment, qualifications must
include certification and/or licensing by a specific State or local agency.

2. Experience-Experience in inspection/risk assessment of similar housing in
accordance with HUD protocols.

3. Related Qualifications, Experience, and Training.

F

G
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b.

c.

a. Experience in inspection (other than lead-based paint), maintenance,
renovation, or management of housing similar to the housing units for
which services are being sought. This experience is most relevant for risk
assessment.

Experience in the planning, design, and monitoring of lead-based paint
hazard control projects. This experience is most relevant to inspection
services.

d.

Experience in collecting environmental samples and interpreting test
results. Collection and analysis of lead samples such as dust wipes, soil,
paint chips, and water samples in housing environments. Applicable to
both risk assessment and inspection.

Experience in environmental report writing. Ability to outline a lead hazard
control strategy with an order of priorities and recommended
methodologies.

Price.

a. Inspection-Proposals should contain an estimate of the number of XRF
measurements and a brief description of locations where XRF
measurements will be made in order to demonstrate that costs are

reasonable. If this cost breakdown is provided, it will be possible to
compare proposals on a systematic basis. The proposal should also contain
dnit prices for:

i) collection and analysis of paint chip samples if necessary for
confirmatory purposes; and

ii) addition or deletion of XRF measurements.

b Risk Assessment-Proposals should include a breakdown of the total price
into:

i) the cost for laboratory analysis of the estimated number of
environmental samples to be collected; and

ii) the cost for all other services, including the cost of collecting the
samples and other field work and report writing. If this cost
breakdown is provided, it will be possible to compare proposals on
a systematic basis. The proposal should also contain a unit price for
the collection and analysis of additional environmental samples in
case they are needed.

Proposal Evaluation.

a. Certification, training, and price should be considered in evaluating
proposals.

Understanding and experience in using HUD Lead-Based Paint Testing
and/or Risk Assessment Protocols are essential requirements.

4.

b
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Appendix 7.22 Types of Lead-Based
Paint Enclosure Systems

General Notes

The following notes apply to several of the Enclosure Systems used to seal interior and exterior
surfaces of walls, ceilings, floors, doors, windows and trim which contain lead-based paint.

a. Application of gypsum board, plywood paneling, or solid board paneling directly to
existing wall or ceiling surfaces requires anchorage to structural wood or steel joists or
ceiling joists or rafters by suitable screws penetrating the structure alleast3/q". Attachment
may also employ a combination of screws and construction adhesive. For application
directly to masonry surfaces, case-hardened masonry nails, of sufficient length to extend
into the masonry, and construction adhesive are required.

Furring may be required to produce a true and even support for panel or board finish
materials. Furring may be wood l" x 2" strips or metal channels. Resilient metal
channels may be used where additional sound attenuation is desired. Furring may be

applied vertically or horizontally to accommodate the direction of the finish material.
Furring shall be anchored to structural studs, ceiling joists or rafters preferably with
bugle-head screws or annular-ringed nails; to steel studs or channel framing, anchorage
shall be by bugle-head screws. Anchorage of furring strips to concrete or masonry walls
shall be by case-hardened masonry nails, anchors, or toggle bolts. Furring shall not be

more than 16" on center of walls or 24" on center for ceilings.

Gypsum, cement, or metal lath shall be anchored to structural wood or steel studs, joints,
or rafters, or to wood or metal furring by bugle-head screws. Anchorage of metal lath
to concrete or masonry walls shall be by case-hardened masonry nails, power or hand
drive.

All enclosure systems (wood panels, boards, plaster and stucco systems, siding and tile)
shall include the sealing of all joints, edges and corners with suitable materials.
Penetrations of walls and ceilings serving electrical outlets, switches and fixtures, heating
and cooling duct registers, plumbing and heating pipes shall be sealed by collars, foam
or other approved devices to prevent dust from lead-based painted surfaces escaping
enclosed surfaces. A11 sealing materials shall have an expected service life of a minimum
of twenty years.

Enclosing systems shall leave interior space dimensions, areas and ceiling heights
sufficient to meet all building codes and minimum property standards. Exterior enclosure
systems shall permit structures to meet zoning restriction for set back requirements.

For enclosure systems which do not produce an air-tight enclosure such as plaster and
stucco systems with control joints, wood paneling, and aluminum and vinyl siding, the

C
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covering of the surface by a breathable wrap such as Tyvek@ should be required to
prevent lead-containing dust particles from migrating. Where breathable cloth is used to
enclose existing wall surfaces, required ventilation strips and openings shall not be

covered but shall remain open.

1. Gypsum Board Applied Directly to Existing Walls or Ceiling Surfaces

Enclosure of lead-based paint on gypsum board or plaster surfaces may be achieved by
application of t/+" or 3/8" thick standard gypsum board directly to existing walls and ceilings.
Gypsum board with tapered edges shall be attached with drywall screws or a combination of
screws and construction adhesive. If quarter inch thick drywall is used, the surface to be

enclosed must be essentially free of holes.

Screws shall be of sufficient length to pass through the existing drywall or plaster and intrude
into the structural wood studs or ceiling joist 5/8" - 314".

Finishing materials including joint tape, corner and edge beading and spackle shall be as

approved by gypsum board manufacturers and installed in accordance with their
recommendations.

In high moisture areas, such as laundries and baths, moisture-resistant gypsum board shall be
used. In bathtub or shower enclosures to be covered by tile, cement board shall be used.

All joints, corners, and edges and all surface penetrations for electrical outlets, switches, light
fixtures, pipes and duct grilles and registers shall be sealed by means of collars, foam, or other
approved devices to prevent dust from lead-contaminated surfaces from reaching newly enclosed
areas.

Gypsum board shall be applied in accordance with the General Notes

2. Gypsum Board Applied to Furring Strips

Where existing plaster or gypsum board surfaces are not suitable for direct application, a new
layer of gypsum board may be applied over furring strips. Furring may be designated where the
surface is uneven or has deteriorated or to cover existing surface moldings.

Furring may be wood l" x 2" strips or metal channels shimmed as required to produce a true and
even surface. Resilient metal channels may be used where additional sound attenuation is
desired. The thickness of gypsum board shall be a minimum of Yz" and spacing of furring shall
meet industry standards.

Furring shall be anchored to structural studs, ceiling joists or roof rafters not more than 16" on
center preferably with annular ringed nails penetrating the members approximately 3/+".

Gypsum board panels shall be applied to furring strips as described in Section I and in
accordance with the General Notes.
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3. Lath and Plaster Applied Directly to Existing Wall and Ceiling Surfaces

Where existing wall and ceiling surfaces are sound and even, enclosure may be achieved by
application of expanded metal lath or gypsum lath and required base and finish plaster coats.

Selection of a plaster system depends on the desired surface and finish characteristics such as a
smooth, sanded, hard or moisture resistant. Plasters may be job-mixed or ready-mixed systems
as needed to satisfy the requirement of the job. Job-mixed plasters include lime plasters, sand
gauging plasters, and Keenes cement.

Lath systems include gypsum lath and a variety of metal laths. Gypsum lath is usually available
in sheets 16" x 48". Lath shall be applied as described in the General Notes.

4. Lath and Plaster Applied Over Furring strips

Where instability or unevenness of the existing surface requires, furring shall be installed prior
to application of lath and plaster.

Furring may be l" x2" x2" x 2" wood strips, metal hat-shaped channels, resilient metal channels
or plaster lath strips. Anchorage of furring shall be to structural members, studs, joists or rafters
by suitable nails, screws or other devices as described in the General Notes.

Lath may be gypsum lath, 16" x 48", or expanded metal or ribbed metal.

As an altemative to a conventional 3-coat plaster system, a veneer system of one or two veneer
coats to a thickness of l/16" to 1/8" may be used. Veneer plaster is applied to a specially
prepared gypsum baseboard.

For spaces where high-moisture is expected, such as steam rooms or swimming pool enclosures,
Keenes cement lime-sand plaster is recommended. Edges, comers, joints, and spaces around
openings for electrical, plumbing and heating devices shall be properly sealed by materials with
a life-expectancy of not less than 20 years from the passage of dust particles.

Application shall also be in accordance with the General Notes.

5. Stucco and Metal Lath Applied Directly in Wall and Ceiling Surfaces

Where greater surface durability, water resistance, variety of texture or integral color is desired,
stucco systems may be used in place of gypsum plaster. When used as a lead-based paint
enclosure system, stucco - a wet mixture of portland cement and lime - is trowel or spray applied
to anchored expanded metal lath to produce a complete seal of wall or ceiling surfaces.

Stucco may also be used to enclose lead-based paint surfaces over expanded metal lath or over
rigid foam board. The latter systems using polymer-based or polymer-modified plasters are spray
or trowel applied to insulation board to which a mesh reinforcement has been attached. These
systems are known as Exterior Insulation Finish (EIF) and should be installed in accordance with
recommendations of the Exterior Insulation Manufacturers Association (EIMA). In order to
prevent lead-contaminated dust from leaving the surface and migrating through control joints a
breathable wrap material such as Tyvek@ may be required.
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All stucco systems for interior or exterior lead-based paint enclosures shall provide control joints
to prevent surface cracking. Other recommendations in General Notes shall also apply.

6. Stucco Applied to Metal Lath on Furring Strips

Stucco may be used to cover lead-based paint on interior walls and ceilings and exterior surfaces

of many construction systems where the condition of the substrate requires furring strips for
adequate anchorage of the lath.

Stucco, usually applied to lath in three coats - scratch, brown, and a finish coat - produces a

highly water-resistant surface. Finish coats are available in a variety of textures and colors.

Lath for stucco is available in expanded metal, ribbed and self-furring lath. Accessories for
control joints, reinforcing and comer beads are available.

Furring may be wood, l" x2" or 2" x 2" strips or metal hat-shaped channels. Rigid foam board
for EIF systems may also be used.

Recommendations included in General Notes should be followed for stucco systems.

7. Plywood Paneling Applied Directly to Existing Wall and Ceiling Surfaces

Prefinished plywood panels or panels to be finished after installation, usually V+" thick, may be

installed to walls and possibly to ceiling surfaces where the condition of the surface is suitable
for application using annular-ringed nails and construction adhesive.

Care must be exercised in sealing all joints and edges to prevent passage of lead-containing dust
particles. Non-hardening sealants such as silicone or urethane having a minimum 20 year life
expectancy must be used for this purpose.

Lead-painted exterior surfaces may be enclosed with plywood panels such as Texture I - 1 1 or
other plywood sheets, usually 5/8" to 3/q" thick. Application of these panels directly to existing
surfaces requires anchorage to structural members using suitable nails or a combination of nails
and construction adhesive. Passage of lead-containing dust must be prevented by sealing all
edges and joints by suitable sealants and where necessary a surface wrap with a breathable cloth
such as Tyvek@.

Additional recommendations listed under General Notes should also be followed.

8. Plywood Paneling Applied Over Furring Strips

Where plywood is used to enclose lead-based painted surfaces, which are unsuitable for direct
attachment of plywood, furring strips, shimmed as required, may be used to provide a sound,

level base to which plywood may be secured.

Wood furring, usually l" x2" or 2" x 2" strips, 16" to 24" on center is securely anchored using
nails or screws to exiting structural members or by means of masonry anchors, nails or toggle
bolts to brick or masonry block walls.
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All edges and corners of plywood panels must be sealed and surfaces wrapped where required
to prevent dust migration. Other appropriate recommendations listed under General Notes must
also be followed.

9. Solid Board Paneling Applied Directly to Wall or Ceiling Surfaces

Solid board paneling may be used to enclose lead-based painted interior wall and ceiling surfaces
and exterior wall surfaces by application directly to suitable substrates.

Interior paneling may be unfinished or prefinished softwoods such as cedar, cypress, redwood,
fir, and pine and hardwoods such as oak, elm, ash, fruitwoods, maple and walnut.

Exterior woods are usually the more insect-resistant woods such as cedar, cypress and redwood.

Most solid wood paneling is finished with tongue and groove or shiplapped edges for horizontal
or vertical application or with interlocking edges, tapered for horizontal application. Some
particle board material for horizontal application is also manufactured. Wood shingles, usually
cedar, may also be used for exterior enclosure. Anchoring devices may be suitable nails or
staples often used with a construction adhesive.

For most systems a breathable cloth wrap, such as Tyvek@ is recommended as are other General
Note suggestions.

10. Solid Board Paneling Applied Over Furring Strips

Where the condition of the surface to be enclosed lacks stability or evenness, the solid board
paneling materials, minimum thickness of 5/8", as described in Section 9 above, may be installed
over furring strips shimmed to produce an even, stable surface.

Furring may be wood l" x 2" or 2" x 2" strips applied horizontally to accommodate vertical
paneling or vertically to accommodate horizontal paneling. A wrap of the lead-based painted
surface is usually required prior to installing furring. A breathable plastic cloth such as Tyvek@
is used as wrap material to prevent lead-contaminated dust particles from migrating. Application
shall also be in accordance with the General Notes.

ll. Extruded or Shaped Sheet Metal over Existing Trim

In some construction situations, door and window frames and trim containing lead-based paint
may be enclosed by the use of extruded vinyl shapes more cost effectively than removal and
replacement of the in-place trim. Enclosure of the existing trim surfaces must completely seal

all edges, comers and joints of the new trim covers with sealants such as silicone or urethane
having a life expectancy of at least 20 years. Attachment may be accomplished by suitable nails,
screws or clips and construction adhesive.

12. Ceramic Tile Applied in "Thin-Set" Mastic Directly to Existing Surfaces

Where condition of existing walls or floors allows, ceramic tile may be applied by "thin-set"
method to surfaces containing lead-based paint to be enclosed. Tile should be pressed into a full-
covering layer of mastic and allowed to set before applying grout to all surface joints. Sufficient
grout shall be used to fill all spaces around and between tiles.

App 7.2-5



Appendix 7.2

13. Ceramic Tile Applied in Mud Coat to Lath Directly to Existing Surfaces

Where it is desired to set ceramic tile in a mud coat, expanded metal lath or cement board lath
is applied to existing lead-based painted surfaces. Tile is then set in a mud coat to the lath,
allowed to set and then grouted with full joint grout. General Notes requirements also apply.

14. Ceramic Tile Applied in "Thin-Set" Mastic Over Furring

Where the surface of existing lead-based painted walls requires furring to achieve a sound, level
support for application of ceramic tile, a cement board panel may be anchored to wood strip,
metal channel or cement board strips shimmed as required. Ceramic tile is then set in mastic on
the furred cement board base. After the mastic has set up, all edges and joints between the tile
are grouted with grout forming a full joint in all voids. General Notes requirements also apply.

15. Ceramic Tile Applied in "Mud Coat" Over Furring

Ceramic tile to be used for enclosing lead-based painted surfaces may require a "mud coat"
setting bed on a fumed base. This may be especially true of the less precise hand-formed floor
tile which requires a thicker setting bed permitting adjustments to produce an even floor.

On walls, metal lath or cement board lath may be attached to furring as a base for mud-coat
setting bed. Furring should be shimmed as required to produce a level base for tile.

On floors, cement board, furred or shimmed as required to produce a true and level surface, is

a suitable based for a "mud coat" application. General Note requirements apply.

After the tile has set, joints are grouted with suitable joint materials. Ceramic tile on floors
requires a sand-mixed grout to produce a strong joint.

16. Brick Veneer Used to Enclose Lead-Based Painted Surfaces

A single width of brick may be applied as a brick veneer to enclose lead-based painted surfaces
on both interior and exterior surfaces.

The first course of brick must be provided with the adequate structural support of a beam or steel
shelf angle designed and attached to carry the load of the brick veneer wall without excessive
deflection. The brick shall be laid in full beds or mortar, with full head joints attached to
existing walls by suitable galvanrzed or stainless anchors imbedded in masonry joints, 24" on
center, vertically and horizontally. All joints shall be tooled to produce a dense mortar joint.

At returns to frames, jambs, heads and sills of window and door openings, provision shall be

made to seal existing surfaces from dust migration. A wrap cloth of breathable material such as

Tyvek@ may be required on exterior walls, especially where weep holes are provided to control
moisture which has penetrated brick surfaces.

All building code room size and area requirements and exterior set-back restrictions must not be

violated by the addition of the brick veneer.
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17. Masonry Block Veneers Used to Enclose Lead-Based Painted Walls

A nominal 4" concrete masonry veneer may be applied to enclose lead-based painted surfaces
on both interior and exterior wall surfaces.

All requirements listed above for brick veneer including structural suppofl, anchorage to existing
structure, treatment of joints and sealing of voids and joints shall also apply as shall requirements
of codes and zoning.

18. Underlayment Grade Plywood, Oriented Strand Board or Particle Board Applied
Over Existing Flooring

Underlayment grade plywood, oriented strand board or particle board, nominal thickness of t/q"

may be used to enclose lead-based painted wood floors. The underlayment should be applied just
prior to the finish material and should be protected from damage its surface. Panel end joints
should be staggered with respect to each other, and all joints should be offset with respect to
joints in the subfloor. Panel edges and ends should be butted to a close but not tight fit (1132"
space). Panels should be nailed 6" along edges and 8" on center each way throughout the
remainder with 3d annular-ringed nails or 16 gauge staples, 3" on center along edges and 6" on
center throughout. End joints shall be filled and thoroughly sanded.

Underlayment is suitable as a base for resilient tile such as rubber, vinyl and cork, sheet flooring
and carpeting usually with a pad. It may also be used as a base for think, mastic-set strip or
parquet wood finish systems.

19. Vinyl Siding

Prefinished vinyl siding, having a life expectancy of at least 20 years, may be installed over a

variety of existing exterior wall surfaces to enclose lead-based paint. Installation of a building
wrap system using breathable cloth such as Tyvek@ and sealing all joints with silicone or
urethane sealers should be used to ensure that dust particles cannot migrate through the vinyl
siding system.

All siding panels, components and trim shall be installed in accordance with manufacturer's
recommendations using appropriate fastening devices for proper anchorage.

20. Aluminum Siding

Prefinished aluminum, siding having a life expectancy of at least 20 years, may be installed over
a variety of existing exterior wall surfaces to enclose lead-based painted surfaces. Siding
installation application recommendations are similar to those for vinyl siding in Section 19 above.

Anchorage of all siding panels, trim and components for aluminum siding shall employ the use
of aluminum nails. All siding panels, components and trim shall be installed in accordance with
manufacturer's recommendations using appropriate fastening devices for proper anchorage.
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Lead-Based Paint Abatement Specification Example

PART 1 - GENERAL

1.01 SUMMARY OF WORK

A. The work under the contract consists of the following:

1. Exterior lead abatement and comprehensive modernization consisting in total of xxx
existing occupied units in buildings.

Removal of all windows, sashes and window systems, exterior doors and door casings/
jambs and installation of new replacement windows and doors and door casings/jambs
as indicated in the specifications and drawings. All removal and installation shall be
performed and coordinated as indicated in the specifications and drawings.

Exterior Lead Paint Abatement by component removal as indicated in the specifications
and drawings. A11 abatement work shall be coordinated with the general Construction
Work and as indicated in the specifications and drawings.

Replacement of components removed under lead abatement.

Installation of wood clapboard and wood shingle siding and replacement of exterior
building components as indicated in the specifications and drawings.

Creation of handicapped accessible entries to certain designated units.

All other work and items either shown on the drawings or included in the specifications.

Protection where appropriate of all temporary facilities and utilities and property outside
the designated work areas and zones.

2

1
J

4

5

6

1

8

The following is an example of a detailed specification for lead-based paint abatement work in
a large multifamily public housing development. Because all specifications are site-specific, its
provisions may not be suitable for other situations. This level of detail may not be appropriate
for all lead-based parnt hazard control work.

This specification has been provided by Mr. Neal Freuden of EnviroScience Consultants, Inc.,
its chief author. It was formulated over the course of several projects and includes contributions
from Fred Eberle of Dewberry and Davis, the staffs of the Cambridge, Massachusetts Housing
Authority and the Dover, New Hampshire Housing Authority, the staff of Housing
Environmental Services, Dennison Environmental, Dan LaBrie of the Housing Authority Risk
Retention Group and Dave Jacobs. A model specification may be available from the National
Institute for Building Sciences in the future.
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9 Maintaining existing occupancy and use: Except as indicated in the specifications, work
of the project includes keeping all occupied buildings and units in full complete year
round operation. Work of the project includes providing all temporary facilities and
utilities needed to insure that occupied units are safely accessible and supplied with
electricity, water, sewers, heat, telephone service and other utilities which may currently
be present. Occupancy will remain in all units.

The Contractor shall be responsible for all means and methods required to perform the
work in accordance with the Contract Documents and within the time limits established
in the Contract and this Section.

11 There will be a Pre-Bid Walk-through held at a time and place identified in the Bidding
Documents. All general Bidders and Abatement Subcontractors should attend this Pre-
Bid Walk-through to acquaint themselves with the existing conditions and required scope

of work.

I.O2 WORK INCLUDED

The requirements of this Section govem specific aspects of the administration of the
Work. The Contractor is responsible for compliance of his own forces and of his
subcontractors with the requirements in this Section.

The Contractor is responsible for all corrections of and changes in the Work, and for any
delays resulting from his failure to conform with these requirements, and for all costs
arising there from.

Individual requirements for work provided for under this Section are described in other
Sections of the Specifications.

1.03 PERFORMANCE OF WORK

A. Work of the Lead Hazard Control Contractor: The Contractor or subcontractor to
perform the following work shall be aLeadhazard control Contractor licensed to perform
lead hazard control.

1 Removal of exterior unit components containing lead-based paint as identified in the
Lead Paint Inspection Reports provided by Owner according to the specifications and
drawings.

Removal of the exterior components containing lead-based paint as listed in Section X.

On-site stripping of the exterior components containing lead-based paint as listed in
Section X.

Al1 work performed by the Leadhazard control Subcontractor shall be in accordance with
applicable federal and state and local regulations and the specifications and drawings.

A,

B

C

2.

I

4.

App 7.3-2

10.



Appendix 7.3

A.

B. Work of the General Contractor: All other work described in these specifications shall
be performed according to applicable codes and standards, federal, state and local
regulations and the specifications and drawings.

I.O4 PILOT BUILDINGS

Except as provided herein, all materials used on the Sample Buildings shall conform to
the Contract Documents and shall have been submitted to and approved by the Architect
in accordance with Section X of the Specifications. Where submittals of materials have
been made to the Architect but have not been approved, the Contractor may request
approval to employ such materials in the Sample Buildings at its own risk and the
Architect may permit such use on condition that if any material is later disapproved it
shall be removed and replaced with approved material.

In the case of equipment and material which have long lead times for delivery, the
Architect may accept the use of the "mock-up" construction simulating the appearance
of the completed work upon the condition that as soon as the actual materials and
equipment become available the contractor shall promptly install these items in place of
the simulations, at no additional cost to the Owner.

B Upon acceptance of the Sample Buildings by the Owner, Architect, and Consultant, the
quality of finish and details thereon shall constitute the minimum level of acceptable
workmanship for all other buildings throughout the site. The Contractor shall provide
adequate maintenance and security for the Sample Buildings from the start of work
thereon until the time of final acceptance by the Owner or until such earlier time as may
be established in writing by the Owner. The Sample Buildings will be re-occupied by
project residents upon completion.

EXISTING SITE CONDITIONS

Existence of Lead-Based Paint

All Buildings under this Contract have lead-based paint identified on the exterior
components, noted herein.

Lead-based paint is either known or assumed to exist on the following components
considered for the purposes of this project to be on the exterior of the units:

Front and back doors - exterior side
Front and back exterior door jambs, casings, and flashing
Window troughs, sashes, stops, mullions, casings, headers, and flashing
Basement windows
Exterior wood siding, trim, soffit and thresholds, molding, skirt
Electrical conduit
Roof rakeboard and other exterior painted wood components as shown on the drawings
Roof drainage system components
Bulkheads

1.05
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b.
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f.
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i.
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J.

k.
l.

B

Brick and Concrete surfaces
Exterior railings, guards and balusters
Attic vents

All renovation activities to remove or strip the components on the exterior of these units

shall be performed according to all lead abatement procedures of the specifications and

drawings and federal, state and local regulations.

It is the intent of the Contract Documents to include the abatement of all exterior

components with lead-based paint. Nothing shall be charged back to the Owner for the

Contractor's failure to include removal and disposal of all items under the Base Bid and

any applicable Add Altemates.

DEFINITIONS

Applicable provisions of the General Conditions and Supplementary Conditions of the
Contractor and General Requirements are given in this Section. For the purposes of these

Specifications and the Contract:

"Owner" shall refer to the owner and its designated, authorized representatives.

"Project Manual" as used in these Contract Documents includes bidding requirements,
Conditions of Contract, and Specifications.

"Family Unit" as used in these Contract Documents refers to dwelling units known by
Owner to be occupied by at least one child under the age of six years at the time of the
Contract.

ll. The words "shall" or "will" means "must" as used in these Contact Documents

If the Lead Hazard Control Abatement Subcontractor is the General Contractor, the use

of the teIm "Contractor" shall also refer to the "Lead Hazard Control Abatement

1

C.

1.06

A.

10.

2. "Funding Source" shall refer to
1
J "Contractor" as used in these Contract Documents refers to the General Contractor for

the Work under contract with Owner.

4. "Lead Hazard Control Subcontractor" shall refer to the Licensed Lead hazard control
Contractor.

"Environmental Consultant" shall refer to

"Architect" and "Landscape Architect" shall refer

"Inspector" shall refer to the on-site licensed lead inspector as employed.

"Product" as used in these Contract Documents refers to materials, systems and
equipment provided by the Contractor or Subcontractor.

5.

6.

l.
8.

9

B
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Subcontractor". If the Lead Hazard Control Abatement Subcontractor is a subcontractor
of the General Contractor, the General Contractor shall oversee and be responsible for
the work of the LeadHazard Control Abatement Subcontractor as stated in the drawings
and specifications.

Owner has retained the Consultant for the purposes of project management during Lead-
Based Paint Abatement. The Consultant will represent the Owner in all phases of the
lead-based paint abatement project at the discretion of the Owner. The Lead Hazard
Control Abatement Subcontractor will regard Consultant's direction as authoritative and
binding as provided herein, in matters particularly but not limited to approval of work
areas, review of monitoring results, completion of the various segments of work, final
completion of the lead-based paint abatement, submission of data, and daily field
punchlist items.

TENANT COORDINATOR

Contractor shall employ, for the duration of the Contract, one Tenant Coordinator who
resides at the Development. This Tenant Coordinator shall serve as the contact person
between the occupants of the Developments and the Contractor, and shall assist in the
coordination of the scheduling.

The Owner shall review and approve of the person proposed for employment as the
Tenant Coordinator.

The Contractor shall pay the Tenant Coordinator for time not to exceed 40 hours per
week and shall pay him/her a minimum of $12.00 per hour. This hourly pay rate shall
include all insurance and benefits as required by the Owner.

The Contractor shall employ the Tenant Coordinator for the time period from the
initiation of the Contract to the completion of the Contract. It is estimated that the
duration of the Contract will be approximately ten (10) months, or as the Contract Time
is specified elsewhere in the bid documents.

The cost of the Tenant Coordinator shall be included in the Contract Price. There shall
be no additional cost to the Owner for the Tenant Coordinator.

USE OF THE CONTRACT DOCUMENTS

It has been indicated on the Drawings and in the Specifications what existing items are

to be removed, what are to remain, and what new work is required to fulfill the intent
of the Contract Documents. It shall be incumbent upon the Contractor to visit the Site
and determine existing conditions and what will be required to accomplish the Work
intended by the Contract Documents. No increase in the Contract Sum will be permitted
as a result of the Contractor's failure to accomplish any or all of the above requirements.

An attempt has been made to identify all work related under each Section of the
Specifications. It is the Contractor's responsibility to coordinate with all trades involved
irrespective of whether the same are listed under "Related Work".

B
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A11 work shall comply with the Contract Documents and with all applicable Codes, laws,
regulations, and ordinances wherever applicable. The most stringent of all the foregoing
shall govern.

It is not intended that the Drawings and Specifications show every detail of the Work,
but the Contractor shall be required to furnish within the Contract Sum all material and
labor necessary for the completion of the Work in accordance with the intent of the
Drawings and Specifications.

In case of ambiguity between any of the Contract Documents, the better quality and/or
the greater number will be required.

The Drawings are to be understood as diagrammatic and are not intended to be rigid in
details where such detail may be in conflict with the recommendations of the
manufacturers of equipment to be installed or the requirements of the Work. The Work
of this Contract includes making such modifications as may be necessary, subject to
approval by the Architect, Consultant, and Owner, to correct such conflicts.

Equipment and materials specified herein shall be furnished complete with all features
normally provided with such items and any features or accessories required by the special
conditions of the Work thereunder performed, whether or not specified or drawn in
complete detail. Such equipment or materials shall be subject to the approval of the
Architect, and shall in all cases be suited to the purpose for which it is intended and shall
bear guarantees and certifications as specified herein or required by law regardless of the
manufacturer's standard practice.

General Notes appearing on the Drawings are hereby made part of these Specifications.
Conflicts between these notes and the Specifications shall be resolved in accordance with
the General Conditions, as amended.

Drawings shall not be scaled. Field verification is required, since actual conditions may
vary from recorded data.

Should the Drawings not agree in themselves or not agree with the Specifications, the
greater quantity or superior quality of work or materials shall be estimated upon and
included in the bid price. The Contractor shall call such discrepancies to the attention
of the Architect as soon as they are noted.

All items, not specifically mentioned in the Specifications or noted in the Drawings but
implied by trade practices to form part of the complete installation, shall be included.

EXAMINATION OF THE SITE

It is understood that the Contractor has examined the Site and made his own estimates
of the facilities and difficulties attending the execution of the Work, and has based his
price thereon.

H

G

K

1.09
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Except for unforeseeable concealed conditions as determined by the Architect or
Consultant, the Contractor shall make no claim for additional cost due to the existing
conditions at the site, which, in the opinion of the Architect, with reasonable diligence
could have been ascertained by the Contractor in his examination of the Site.

In the case of certain materials and work where quantities are not precisely established,

the use of Allowances and Unit Prices is intended to establish a cost basis for a certain
quantity of work and variations therefrom.

CONSTRUCTION PROGRESS SCHEDULE

To assure adequate planning and execution of the Work, and to assist the Architect and

Consultants in appraising the reasonableness of the Contractor's applications for payment,

the Contractor shall prepare and maintain a detailed Progress Schedule. This schedule

shall be prepared by the Contractor in accordance with requirements stated in Section xxx
Scheduling and Phasing of this Specification and be approved by the Architect and

Owner prior to the commencement of any work on this project.

Schedule of work of this Contract shall include the notification requirement of 5 days

prior notification to tenants and regulatory agencies for the work of Section 02080 and

02090 and other related sections. This notice shall be given individually for each

apartment and shall not be given all at one time for all the apartments, but a maximum
of seven (7) days prior to the start of the work at each apartment.

The Contractor shall supervise and direct the work of his and other trades using his best

skill and attention. The Contractor shall be solely responsible for all construction means,

methods, techniques, sequences and procedures and for coordinating all portions of the

work under the Contract.

TESTING LABORATORY SERVICES

Product testing shall meet current UL standards. Contractor shall submit to the Architect
the product data as required by Section 01300 or employ a testing laboratory to perform
product testing to confirm the use of acceptable materials and methods.

Refer to Section XX for testing and analysis of waste generated during the work of this
and related sections.

RUBBISH AND WASTE MATERTAL

All rubbish and waste material from the Work shall be neatly stacked or kept in suitable
containers and removed regularly from the premises. The premises shall be kept clean

and in an orderly condition at all times to the reasonable satisfaction of the Owner, the

Consultant and Architect.

Frequency of removal shall be made satisfactory to the Architect, Consultant and the

Owner. At no time shall waste be removed from the site without the following
documentation submitted for approval by Consultant:

B
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Waste manifest, as waste is generated and contained for disposal.

TCLP Testing results, as required by the specification.

Clerk sign-off of a copy of the manifest.

DELIVERY AND STORAGE

Materials for all trades shall be delivered to the job site in manufacturer's origirral
unopened containers with manufacturer's brand name clearly marked thereon.

Contractor shall handle and store materials carefully in accordance with manufacturer's
recommendations and protect them from moisture and extremes of heat and cold.

Copies of Purchase Orders, Shipping Manifests and Bills of Lading shall be available to
the Architect and Owner upon request.

SUBSTANTIAL COMPLETION

Interim Substantial Completion dates will be declared according to the following
schedule:

For work on the exterior of each building, including installation of new materials, as well
as any required patching or work on the interior of any unit in that building Interim
Substantial Completion will be declared upon completion of the work at each building.

For work of this contract, Substantial Completion will be declared upon completion of
the entire work of the Contract.

In order for an Interim Substantial Completion date to be declared, the applicable
submittal requirements of Section XX shall have been met.

At the conclusion of the Project, a Final Substantial Completion date will be declared
which will constitute acceptance of the project as a whole and which must be achieved
within the time allotted for the work of this Contract.

CLOSE-OUT AND PUNCHLIST

Refer to Section XX for additional close-out requirements.

The Contractor shall carefully check his own work and that of Subcontractors as the
work is being performed. Unsatisfactory work shall be corrected immediately.

During the finishing stages of the Project, the Contractor shall make frequent inspections
with Subcontractors and the Architect, Project Inspector, Project Monitor, and/or Clerk-
of-the-Works (Project Representative) to progressively check for and correct faulty work.

When the Contractor determines that the work is substantially complete, that is, has less
than one percent of his Contract remaining to be completed, he shall prepare for
submissions to the Architect a list of items to be completed or corrected. The failure to
include any items on such list does not alter the responsibility of the Contractor to

2

B

C
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A.

complete all work in accordance with the Contract Documents

Upon receipt of the Contractor's list of items to be completed or corrected, the Architect
and/or Clerk will promptly make a thorough inspection and prepare a "punchlist", setting
forth in accurate detail any items on the Contractor's list and any additional items that
are not acceptable.

When the "punchlist" has been prepared, the Architect and/or Clerk will arrange a

meeting with the Contractor and Subcontractor to identify and explain all punchlist items
and answer questions on the work which must be done before final acceptance.

If the Contractor gives notice that a Subcontractor has completed his "punchlist" items,
the Architect and/or Clerk shall inspect that portion of the work, and, if the items are
found to be satisfactorily completed, advise the Contractor accordingly.

The General Contractor shall correct all "punchlist" items or shall cause the cor:rection
of the "punchlist" items within a time frame to be established when the "punchlist" is
made. The time frame for the completion of the "punchlist" shall not exceed the
completion date phase of the Contract as agreed to in the project scheduling. Should the
"punchlist" not be completed within the specified time frame, the Owner may invoke the
rights given under the General Conditions.

The Architect shall not be expected to inspect any building more than once to inspect for
the preparation of the "punchlist" items, or if fifteen or more distinct deficiencies are
discovered by the Architect during such inspections. If, during an inspection under this
Paragraph, the Architect does discover fifteen deficient conditions at the building, then
the building shall be declared Not Ready for Inspection.

For all work associated with each building, all punchlist items shall be complete prior
to declaration of Interim Substantial Completion and full-time reoccupancy of the units.

All inspections required for Tead hazard control compliance will be performed by the
Project Monitor and Project Inspector respectively.

CLEANING

Throughout the construction period, maintain the building and site free of rubbish, debris,
surplus materials, and other items not required for the construction of the Work. Remove
such materials from the site regularly to prevent accumulations. Remove all construction
debris from work areas, and remove all hazardous items as required by the most current
federal, state and local regulations and the requirements of the specifications. In areas
where finish work is being conducted, remove dust, dirt and other matter as required to
provide safe and proper working conditions.

Final Site Cleaning - At the time of the Architect's inspection for Substantial Completion,
all materials, surfaces, and finishes shall be completely clean to the satisfaction of the
Architect. The completed structures shall be left thoroughly clean and ready for

I.
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A.

B.

C.

occupancy as described in Section XX.

Final Unit Cleaning shall occur as described in Section XX. Cleaning activities required
for lead hazard control abatement, and selective demolition shall be performed in
accordance with the most current federal, state and local regulations and these

specifications.

SETS OF DOCUMENTS FURNISHED

In addition to the executed set of Contract Documents, the Owner will fumish six (6) sets

of prints of the Contract Documents. The Owner may, on request of the Contractor,
provide other sets of the Contract Documents used in the bidding for use of the

Contractor on condition that the Contractor shall accept these sets as is, without
warrantee from the Owner, and that any marking or notations found on these sets shall
have no meaning. The Contractor shall also make arrangements with the Architect to
secure and to pay for one set of "wash-off mylar" reproducible Drawings from which the
Contractor may make additional prints, at its expense, and which will be used for the

Record Documents in accordance with this Section.

Contractor will receive a copy of the Lead Paint Inspection reports for the units tested.

Contractor will receive a copy of the Asbestos Containing Material Report for the units
tested.

WEEKLY CONSTRUCTION MEETINGS

Contractor shall attend weekly project construction meetings throughout the project, to
be held at a time convenient to Owner and Contractor.

Consultant and/or Architect and Clerk will attend weekly meetings and record the
information discussed. Meeting notes will be produced and distributed to all attendees.

Contractor shall review and submit, in writing. comments to the Clerk on any

disagreements with items or statements in the meeting notes, within five (5) days of the
receipt of the meeting notes. The Architect and/or Consultant will review and make

changes as applicable.

Meeting notes will be made part of the permanent record for the project. Any
clarification or changes in the intent or interpretation of the specification documents will
be made in writing as discussed in the construction meeting.

The following personnel shall attend all construction meetings:

General Contractor's Superintendent
Lead Hazard Control Subcontractor' s Supervisor
Tenant Coordinator

Representatives of any subcontractors shall attend the weekly construction meetings as

requested by the Architect and Owner.

B.

C.
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A.

B The Lead Hazard Control Subcontractor shall employ a competent Licensed Supervisor
with at least three years lead hazard control supervisory experience on projects of similar
scope and magnitude who shall be responsible for all work involving lead-based paint
abatement as described in the specifications and defined in applicable regulations, and
have full-time daily supervision of the same.

The Contractor shall allow the work of this contract to be inspected if required by local,
state, federal and any other authorities having jurisdiction over such work. Contractor
shall immediately notify Owner and Architect and shall maintain written evidence of such
inspection for review by the Architect, Consultant and Owner.

The Contractor shall obtain the approval of the local fire department, if necessary, for all
finish materials, and the use of lead hazard control work area isolation materials.

The Contractor shall incur the cost of all fines resulting from regulatory non-compliance
as issued by federal, state, and local agencies. Contractor shall incur the cost of all work
requirements mandated by federal, state, and local agencies as a result of regulatory
noncompliance or negligence.

The Contractor shall immediately notify the Consultant and Architect of the delivery of
all permits, license, certificates of inspection, of approval, of occupancy, etc., and any
other such instruments required under codes by authorities having jurisdiction, regardless
of to whom issued, and shall cause them to be displayed to the Consultant and Architect
for verification and recording.

The Contractor shall submit all drawings, samples, product information, testing results,
and all other submittals and information required by the Contract to the Architect who
will process the submittals for Consultant, Architect and Owner approval.

H. The Contractor shall supply to the Owner Record Drawings as described in Section XXX.

PART 2 - PRODUCTS

2,OI GENERAL

A. Provide and maintain all services, materials, equipment and labor required for the Work
of this Section.

Comply with all applicable requirements of the Specifications for materials and
assemblies required for Work of this Section.

C. Construction and materials required for the Work of this Section and not provided for in

C
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The Contractor shall employ a competent individual with at least five years rehabilitation
experience on similar building types as superintendent who shall be in responsible charge
of the work and have full time daily supervision of same.
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D.

E.

the Specifications shall be made acceptable to the Architect and Consultant.

Remove from the site all materials and supplies provided in this Section when no longer
required.

If requested by the Consultant or Architect, submit Record Drawings or Product Data,
as applicable, for products used in the work of this Section in accordance with sec-
tion XX.

END GENERAL CONDITIONS
LEAD.BASED PAINT ABATEMENT SPECIFICATIONS

PART I GENERAL

1.0 GENERAL PROVISIONS

A. Attention is directed to the Contract and General Conditions and all Sections within
Division 1, General Requirements, which are hereby made apart of this Section of the
Specifications.

B. Time, Manner, and Requirements for Submitting Sub-Bids:

1. Sub-Bids for Work under this Section shall be for the complete Work and shall be filed
in a sealed envelope with the Owner at a time and place as stipulated in the Notice to
Contractors.

The following shall appear on the upper left-hand corner of the envelope:

NAME OF BIDDER:
SUB-BID FOR SECTION: Lead Based Paint Abatement

2 Each Sub-Bid submitted for Work under this section shall be on forms furnished by the
Owner as required by local law or federal regulations. Sub-Bid forms may be obtained
at the office of the Owner, or may be obtained by written or telephone request.

-1 Sub-Bids filed with the Owner shall be accompanied by Bid Bond or Cash or Certified
Check or a Treasurer's or Cashier's Check issued by a responsible bank or trust company
payable to the Owner in the amount of Five Percent (57o) of the Bid. A Sub-Bid
accompanied by any other form of Bid Deposit than those specified will be rejected.

Reference to Drawings: Work to be performed is shown on Drawings.

SCOPE OF WORK

Summarv. Work outlined includes the complete abatement of all exterior lead-based
painted building components on xx residential buildings located at the xxx housing site,
Any Town, USA. Work is shown on the Hazardous Materials and Selective Demolition
drawings. Abatement work is being performed as an integral portion of the overall
exterior modemization (housing rehabilitation) of both sites. Strict coordination of all

C.

1.1
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general industry trades, as well as lead-based paint abatement and asbestos removal work
will be extremely important.

Abatement work will include, but not be limited to, removal and disposal of exterior trim,
windows, doors, canopies, porch lattice, electrical conduit, attic and roof vents, soffits
and drainage components. Additional building components requiring abatement will
include, but not be limited to, bulkheads, flashing and steel lintels at all masonry
openings, porch railings and balusters, and round crawlspace vents. Lead-based paint
abatement work will be integrated into the construction work and the asbestos removal
work on all buildings.

Removal of lead-based paint-covered exterior trim components, windows, doors,
canopies, and drainage components will be closely coordinated with the Asbestos
Abatement Subcontractor. Abatement work is being performed as an integral portion of
the overall exterior modemization of the sites. Strict coordination of all general industry
trades, as well as all subtrades will be extremely important.

Abatement work will include, but not be limited to, removal and disposal of exterior
clapboard 4nd wood shingle siding and associated trim, windows, doors, canopies, porch
lattice, electrical conduit, attic and roof vents, soffits and drainage components.
Additional building components requiring abatement will include, but not be limited to,
bulkheads, flashing and steel lintels at all masonry openings, porch railings and balusters,
and round crawlspace vents.

1.1.1 Overview. This project is being carried out to eliminate hazards relating to the presence

of lead-based paint. The work to be carried out, together with the steps to be taken to
adequately protect the workers, assure a safe workplace, and provide for a safe adjoining
environment are described in the following section.

1.1.2

1.1.3

Owner's Role. The performance and execution of the project shall be monitored by
Owner or Owner's designated representative to ensure full compliance with these

Specifications and applicable regulations. Owner will assume the cost associated with
the independent laboratory and inspection work required in this Specification for the final
clearance testing and random analyses as specifically noted.

Consultant's Authoritv. The Owner has retained an environmental consultant for the
purposes of the management of the Lead-Based Paint Abatement described herein. The
Consultant will represent the Owner in all phases of the lead-based paint abatement
project at the discretion of the Owner. The Abatement Subcontractor will regard the
Consultant's direction as authoritative and binding as provided herein, in matters
particularly, but not limited to, the following:

Approval of work areas.

Review of monitoring results.
Completion of the various segments of work.
Final completion of lead-based paint abatement.

A.
B.
C.
D.
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E.

F.

Submission of data.

Daily field punchlist items

I I 4 Diyiqtq! l sBpliqability. Tlre Conditions of the Contract and Division I , General
Requirements shall be part of this Section.

A. Document Review. Contractors shall examine all Drawings and all other Sections of the
Specifications for requirements affecting the work of this Section. Questions on
interpretations, omissions, and methods should be referred to the Owner.

GENERAL REQUIREMENTS

Definitions. Applicable provisions of the General Conditions and Supplementary
Conditions of the Contract and General Requirements are given in this Section. For the
purposes of this Section:

t.2

t.2.1

A. Abatement: Means any measure designed to permanently eliminate lead-based paint
hazards in accordance with standards established by the EPA Administrator pursuant to
Title IV of the Toxic Substances Control Act (TSCA). Abatement strategies include:
removal of lead-based paint; enclosure of lead-based paint; encapsulation of lead-based
paint (with a product that has been shown to meet standards established or recognized
pursuant to Title IV of TSCA); replacement of building components coated by lead-based
paint; removal of lead-contaminated dust; removal or covering of lead-contaminated soil
with a durable covering (not grass or sod, which are considered interim control
measures); as well as all preparation, cleanup, disposal, post-abatement clearance testing,
record-keeping, and monitoring (if applicable).

Abatement Area: Means the exterior of the building or an area isolated from the building
interior by containment.

Accessible Surface: Means any surface which is below five (5) feet in height from the
floor or ground or is exposed in such a way that a child can come in contact with the
surface.

Bioloqical Monitorine: Is the analysis of a person's blood to determine the level of lead
contamination in the body. Biological monitoring for lead hazard reduction work
includes blood sampling and analysis for lead and zinc protoporphyrin levels.

Certified [ndustrial Hysienist: Is a person certified by the American Board of Industrial
Hygiene and who has at least four years experience and a graduate degree or five years

experience; and who has passed a two-day examination offered by the Board (see also
industrial hygienist).

F. Change Room: The area of a worker decontamination facil ity used for removing
protective equipment prior to entering the clean room.

G. Clean Room: The area of a worker decontamination

B
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J.

K.

L.

equipment and storing street clothes.

H. Code Enfqlqglaan! Agqtqy: Means the State Lead Poisoning Prevention Program or its
agent, or the local board of health or other agency responsible for enforcing the State

Sanitary Code or sections thereof.

Commissioner: means the Commissioner of Public Health

Common Area: Means a room or area that is accessible to more than one tenant in a
building (e.g., common hallways, stairwells, laundry rooms).

"Consultant": Shall refer to the Environmental Consultant, and its designated,

authorized representatives.

Containment: Means a process for protecting other workers, residents, and the

environment by isolating areas from exposures to lead dust and debris created during
abatement in a work area.

Decontamination of Personnel: Shall include, at a minimum, HEPA vacuuming of
disposable personal protective clothing according to the provisions in 29 CFR 1926.62.

Decontamination of Work Areas: Shall be as specified in Section 3.1.

Defective Surface: Means peeling, flaking, chalking, scaling, or chipping paint; or, paint
over crumbling, cracking, or falling plaster, or plaster with holes in it; paint over a

defective or deteriorating substrate; paint that is separating from the substrate; and paint
that is damaged in any manner such that a child can be exposed to the paint from the

damaged area.

Employee: Any person employed or hired by an employer in any lawful employment.

Employer: Any person, firm, corporation, partnership, association, or other entity
engaged in a business or providing services, including the State and any of its political
subdivisions, or any person acting in the direct interest of any of the foregoing in relation
to any employee or place of employment.

Elevated Blood Lead Level: In adult workers, means a blood lead concentration equal

to or greater than twenty-five (25) micrograms per deciliter (pg/dl) or an increase of ten
(10) pg/dl above baseline levels.

Enclosure: Means covering surfaces and sealing or caulking with durable materials so

as to prevent or control chalking, peeling, or flaking substances containing toxic levels
of lead from becoming part of house dust or accessible to children.

Entity: Means any person, partnership, firm, association, corporation, sole proprietorship,
or any other business concern, state or local government agency or political subdivision
or authority thereof, or any religious, social, or union organization, whether operated for
profit or otherwise.

M.

N.

o.

P.
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U

V

"General Trades Contractor": Shall refer to the contractor responsible for coordination
of all filed sub-bids and general construction.

Hazardous Level of Lead for Waste Disposal: Is 5.0 parts per million (ppm) as defined
by RCRA Toxicity Characteristic Leachate Procedure (TCLP) or other requirement set

by local or state authorities.

Hish Efficiency Particulate Air (HEPA) Filter: Means a type of filtering system capable
of filtering out particles of 0.3 microns or greater diameter from a body of air at99.97Vo
efficiency or greater.

High Phosphate Detergent: Is detergent which contains at least five percent (5qo)

tri-sodium phosphate (TSP) or other equally effective cleaning agent.

AA. Intact Surface: Means a defect-free surface with no loose, peeling, chipping, or flaking
paint. Painted surfaces must be free from crumbling, cracking, or falling plaster and
must not have holes in them. Intact surfaces are not damaged in any way.

BB. Lead-based: Refers to paints, glazes, and other surface coverings containing a toxic level
of lead.

CC. "Owner": Shall refer to the Owner and its designated, authorized representatives.

DD. Paint Removal: Means a strategy of abatement which entails stripping lead paint from
surfaces.

EE. Qualified Abatement Subcontractor: A sub-contractor capable of providing a properly
trained and equipped work force for abatement work. All workers employees to perform
abatement activities shall have successfully completed a minimum of 24 hours of training
in the potential hazards of abating lead based paint. Abatement contractors must possess

the appropriate license or certification from the State or local govemment.

Removal: Means a strategy of abatement which entails the removal of components, such
as windows, doors, and trim that contain toxic levels of lead such that new components
which are lead free may be installed.

"Subcontractor": Shall refer to the Abatement Contractor

Toxic Level of Lead in Surface Coatings: Is 1.0 milligrams or more per square
centimeter (mg/cm2) by XRF methods or 5,000 Vglg (0.57o) by laboratory testing, as

defined in HUD Regulation and the Lead-Based Paint Poisoning Prevention Act.

teristic Leachate Procedure Is the EPA required sample
preparation for determining the hazard characteristic of a waste generated at a lead
abatement site.

w
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29 CFR 1910 General Industry Standards
29 CFR 1910.1025 Lead Standard for General Industry
29 CFR 1910.134 Respiratory Protection
29 CFR 1910.1200 Hazard Communication
29 CFR 1910.245 Specifications for Accident Prevention (Sign and Tags)
29 CFP. 1926 Construction Industry Standards
29 CFR 1926.62 Construction Industry Lead Standard

Environmental Protection Agency

40 CFR Part 261 United States Environmental Protection Agency Regulations

Department of Housinq and Urban Development

24 CFR Parts 35, 36,31 HUD Lead-Based Paint Regulations

HUD Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in Housing

1.3.2 Codes and Standards. All work shall conform to the standards set by applicable federal,
state and local laws, regulations, ordinances, and guidelines in such form in which they
exist at the time of the work on the contract and as may be required by subsequent
regulations including the following:

ASTM - American Society for Testing Materials.

ANSI - American National Standards Institute.

ANSI 2288.2-8 Practices for Respiratory Protection

ANSI 29.2 1979 Fundamentals Governing the Design and Operation of Local Exhaust
Systems.

U.L. - Underwriters Laboratories, Inc.

JJ.

1.3

t.3

2.

C.

t.3.3

t.3.4.

A.

A.

B.

I

"Wet Wall": Shall refer to walls which contain plumbing fixtures and/or pipes, including
both supply and sanitary lines;

APPLTCABLE DOCUMENTS/REFERENCES

1 Safety Regulations. The following are some applicable Federal regulations:

Occupational Safety and Health Administration

Abatement Regulations and Guidelines In addition to any detailed requirements of the
Specifications, the Abatement Subcontractor shall, at his own cost and expense, comply
with all laws, ordinances, rules, and regulations of federal, state, regional and local
authorities regarding handling and storing of lead waste material. The Contractor and
Subcontractor must also comply with the provisions of the HUD Guidelines for the
Evaluation and Control and Lead-Based Parnt Hazards in Housing

Abatement Subcontractor's Responsibility

All regulations by the above and other governing agencies in their most current version
are applicable throughout this project. Where there is a conflict between this Specification

App 7.3-17



I
2

t.4

t.4.1

A

a

4.
5.

6.

1.

8.

9.

10.

I l.
12.
13.

C

Appendix 7.3

and the cited federal, state or local regulations or guidelines, the more restrictive or
stringent requirements shall prevail. This Section refers to many requirements found in
these references, but in no way is it intended to cite or reiterate all provisions therein or
elsewhere. It is the Abatement Subcontractor's responsibility to know, understand, and
abide by all such regulations, guidelines and common practices.

Abatement SUBCONTRACTOR

Qualification Criteria. The Owner requests that documentation be provided for all
aspects of the work at the Bid opening detailing the firm's qualifications on the following
criteria:

License Requirements. Firm(s) shall be qualified to perform abatement operations as

defined by the HUD Guidelines and Local Law and have workers and supervisors who
have successfully completed training courses covering abatement issues. This course
shall cover all topics required by HUD, EPA and Local Law. These topics should
include, but not be limited to, the following:

Toxicity of Lead
How Can I Protect Myself? (Respirators, Personal Protective Equipment and
Decontamination Procedures)
Other Chemical and Safety Hazards
Using Tools
Completing the Project
Role of the Inspector
Lead in Construction and Abatement
Monitoring and Medical Removal
Signs and Labels
Preparing the Work Area
Cleanup: How and Why
Clearance
Worker Responsibilities

All Contractors are also advised that licenses in other trades may be required. The
Subcontractors are responsible for insuring that all licensing requirements for appropriate
trades and procedures are met.

Demonstrated Ability of Workers. Firm(s) must demonstrate that they have (or will
have) a sufficient number of trained abatement workers who have successfully completed
training in accordance with the topics listed above to complete all aspects of work
covered in this Specification.

Previous Experience

Abatement Subcontractor. The Abatement Subcontractor for abatement must have
successfully completed at least three abatement projects involving all requirements
elements of abatement work, including worker protection, medical monitoring, work area
preparation, clean-up and clearance, valued at a minimum of one hundred thousand
dollars ($100,000.00) for each project.

B

1)
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2)

r.4.2

Abatement Subcontractors. If a Subcontractor for caustic paste, needlegun and
pre-fabricated metal window wraps or other subtask in the abatement process will be
used, the Subcontractor must be identified by name and contract amount on the bid form.
If the Abatement Subcontractor plans to do this work, the firm's name and amount must
be entered on the bid form. If the General Contractor plans to do this work, the firm's
name must be entered in on the bid form, but the contract amount must be left blank.

Insurance

The following insurance requirements may not be obtainable in all areas and may need to be
relaxed depending on availability.

A. Prior to the start of work, the Abatement Subcontractor will secure and maintain, the
following insurance.

Workers compensation and employers liability insurance subject to the laws of the state
of _. Such insurance shall include "All States and Voluntary endorsements as

well as other endorsements that may be required by applicable jurisdictions.

Workers Compensation Limit
Employers Liability Limit

Statutory
$100,OOO/person

B

Abatement liability policy including completed operations liability. The completed
operations liability will extend for a minimum period of five years beyond completion
of the abatement work. The Abatement contractor will be issued an occurrence policy
with a minimum limit of $500,000 per occurence and $ 1,000,000 aggregate.

Commercial general liability insurance insuring bodily injury, personal injury, and
property damage with a combined single limit of $500,000 each occurrence and

$1,000,000 aggregate including contractual liability and contractors protective liability.

Automobile bodily and property damage liability insurance, covering all owned and non-
owned automobiles, with a minimum of $500,000 combined single limit per accident.
Such insurance shall include the transportation of any hazardous material generated from
the abatement work.

The Abatement contractor shall required its insurer(s) to waive all rights of subrogation
against the Owner, Project Manager, Consultant, Architect and Engineer and all other
contractors and their directors, officers and employees with respect to work or operations
in connection with this abatement project. The policy(ies) shall be endorsed to name the
Owner, as additional insured with respect to claims or injury arising from the work or
operations for this abatement project.

The Abatement Contractor shall, prior to commencement of work at this project, fumish
evidence of the insurance required above to the Owner. The abatement Contractor shall
also provide proof of workers compensation, employers liability automobile liability and
abatement liability insurance covering the operations related to this project. The required

C.
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proof should be provided in the form of the ACCORD insurance certificate and the
certificate shall provide for 30 days notice to the Owner of any material reduction in
coverage.

Abatement Subcontractor shall indemnify, hold harmless, and defend the Owner and the

Consultant and any of its affiliates, partially or wholly owner entities, and any of their
agents, employees, or officers (hereinafter referred to as "Releases") from and against any
and all losses, claims judgements, including legal fees and expenses, of any and every
nature and description brought or recoverable against Abatement Subcontractor or
Releases by reason of any act, intentional or otherwise, or employees, arising directly or
indirectly from the nature of the work covered by this Agreement, including but not
limited to, the removal, handling and disposal of hazardous material.

SPECIFIC ABATEMENT SUB-CONTRACTOR RESPONSIBILITIES

Notifications/Approvals

Provide in proper and timely fashion all necessary notifications to relevant Federal, State

and local authorities and obtain and comply with the provisions of all permits or
applications required by the work specified, as well as make all required submittals
required under those auspices. The Abatement Subcontractor shall indemnify the Owner,
Architect and Consultant from, and pay for all claims resulting from, failure to adhere
to these provisions. The costs for all permits, applications, and the like, are to be borne
by the Abatement Subcontractor. For each apartment, the Abatement Subcontractor shall
notify in writing the following agencies, five (5) days prior to the date abatement will
begin (in accordance with Local Law) and shall provide evidence of notifications to the
Owner and General Trades Contractor at the preconstruction conference and on site at
all times:

Certification or Licensing State Agency
Department of Public Health Childhood Lead Poisoning Prevention Program
Occupants of the Dwelling Unit to be abated and occupants of the Building to undergo
abatement activities, in conjunction with Owner.

Fees, Permits and Licenses

The Abatement Subcontractor shall pay all licensing fees, royalties, and other costs
necessary for the use of any copyrighted or patented product, design, invention, or
processing the performance of the job specified in this Section. The Abatement
Subcontractor shall be solely responsible for costs, damages or losses resulting from any
infringement of these patent rights or copyrights. The Abatement Subcontractor shall
hold the Owner, Architect and the Consultant harmless from any costs, damages, and
losses resulting from any infringement of these patent rights or copyrights. If the

Contract Specification requests the use of any product, design, invention, or process that
requires a licensing fee or royalty fee for use in the performance of the job, the
Abatement Subcontractor shall be responsible for the fee or royalty and shall disclose the
existence of such rights.

1.5

1.5.1

1.

a.

b.
c.

t.5.2
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B)

c)

Applications and Permits. The Abatement Subcontractor shall make all applicable and
necessary notifications (in proper and timely fashion) to relevant federal, state, and local
authorities and shall obtain and comply with the provisions of all permits or applications
required by the work specified, as well as make all required submittals required under
those auspices. The Abatement Subcontractor shall indemnify the Owner, Architect and
Consultant from, and pay for all claims resulting from failure to adhere to these

provisions. The costs for all permits, applications, and the like, are to be assumed by the
Abatement Subcontractor.

The Abatement Subcontractor shall be responsible for securing all necessary permits for
work under this Section, including hauling, removal, and disposal, fire, and materials
usage, or any other permits required to perform the specified work.

Coordination/Cooperation. The Abatement Subcontractor shall meet with the Architect,
Owner, and Consultant for a Pre-Construction meeting prior to commencing work on the
project. The meeting shall be at the facility of Owner at a mutually convenient time and
date to be determined by the Owner and Consultant. At the meeting, the Abatement
Subcontractor shall be represented by authorized representatives and the field supervisors
who shall run the project on a daily basis, and shall present evidence that all
requirements for initiation of the work have been met. The minimum agenda for the
meeting shall be:

Channels of communication;
Construction schedule, including sequence of critical work'
Designation of responsible personnel;
Procedures for safety, security, quality control, housekeeping, and related matters;
Use of premises, facilities and utilities;
Review of "Pre-Job Submittals;" and
Discussion of a detailed Project Specification Work Plan composed of at least the
following:

A sketch showing the detail, location and layout of the clean area, the dirty area (Decon
System) and the work area.

The sequencing of the work.
The timing and projected completion of the work.
Detailed description of the method to be employed in order to control airbome and waste
water pollution.
The type of equipment and amount of equipment available to the Abatement
Subcontractor to be used on the project, including HEPA vacuums, etc.

The procedures to contain, package and remove the waste from the work area and the
procedures and locations of the disposal of hazardous and non-hazardous waste.
An air sampling plan which includes:

- Air sampling training and strategy, sampling locations, projected number of samples;
and frequency, methodology, and duration of sampling.

The type of respirators to be used, protective equipment to be used, and a respirator

1.5.3
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program, if applicable.
A safety precautions plan may include special precautions taken by the Abatement Sub
or Subcontractors in performing their respective tasks, safety equipment to be worn by
employees, frequency of safety meetings, and all other relevant functions to be performed
by the abatement Contractors to ensure a safe workplace.
Any other data that enhances this work plan. Innovative ideas and/or technology are

encouraged.

Documentation/S ubmittals

Pre-Abatement/Job. The Abatement Subcontractor shall provide three (3) copies of the
following Pre-Job Submittals at the Pre-Construction Conference for the acceptance of
the Owner:

Copies of all notifications, permits, applications, licenses and like documents required by
federal, state, or local regulations obtained or submitted in proper fashion.

Copies of medical records, including lead blood level monitoring data and a notarized
statement by the examining medical doctor that such examinations took place, and when,
for each employee to be used on the project.

Copies of Contractor's certificates, licenses, and copies of each supervisor's license and
workers' certificates

Record of successful respirator fit testing performed by a qualified individual within the
previous six months, for each employee to be used on this project with the employee's
name and social security number with each record;

Proposed respiratory protection program for employees throughout all phases of the job,
including make, model and NIOSH approval numbers of respirators to be used;

A detailed Project Specification Work Plan as described in Section 3.1.1.

Written description, for the Owner's review and acceptance, of all proposed procedures,
methods, or equipment to be utilized that differ from the Contract Specifications,
including manufacturers specifications on any equipment not specified for use by this
Section; in all instances, the Subcontractor must comply with all applicable federal, state

and local regulations.

Proposed electrical safeguards to be implemented by qualified Electrical Subcontractor,
including but not limited to location of transformers, GFCI outlets, lighting, and power
panels necessary to safely perform the job, including a description of electrical hazards
safety plan for common practices in the work area.

Proposed worker orientation plan which at a minimum includes a description of lead
hazards and abatement methodologies, a review of worker protection requirements, and
the outline of safety procedures.

s)

6)

1)

8)

e)
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13) The name and address of Abatement Subcontractor's blood lead testing lab, OSHA-CDC
listing, and Certification in the state where work site is located.

14) The name and address of Abatement Subcontractor's personal air monitoring and waste
disposal lead testing laboratory(ies) including certification(s) of accreditation for lead in
the EPA National Lead Laboratory Accreditation Program, listing of relevant experience
in air and debris lead analysis, and presentation of a documented Quality Assurance and

Quality Control Program.

1s) Material Safety Data Sheets (MSDS) on all materials and chemicals to be used on the
project.

16)

10)

11)

t2)

t7)

18)

B)

e)
10)

Chain-of-Command of responsibility at work site including supervisors, foreman, and
competent person, their names, resumes and certificates of training.

List of all supervisors and workers intended to be assigned to the project.

Proposed Emergency Plan and route of egress from work areas in case of fire or injury,
including the name and phone number of nearest medical assistance center. This shall
be conspicuously posted at the work site.

Name, address, and ID number of the hazardous waste hauler, waste transfer route, and
proposed disposal site.

Name, address, and ID number of the proposed construction debris site.

Proposed heating system to be employed.

Durins Job. The Abatement Subcontractor is required to submit to the Owner and
Consultant, a weekly status report including:

Number of buildings started
Number of buildings completed awaiting test results
Number of buildings failing clearance
Number of buildings passing clearance
Results from personal air samples
Results from TCLP testing
Results from other testing

Quantity of materials used during the abatement process. (Tyvek suits, poly, chemical,
etc.)
Any other relevant data as requested by the Owner.
Medical, license, and Respirator Fit Test 24 hours in advance of any new employees
starting on the project.

Post-abatement. The Abatement Subcontractor is required to submit to the Owner the
following at a Post-Construction conference:

Copies of manifests and receipts acknowledging disposal of all hazardous and
non-hazardous waste material from the project showing delivery date, quantity, and
appropriate signature of landfill' s authorized representative.

1)

2)
3)
4)
s)
6)
t)
8)

c)

1)
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1.6

A.

A notarized copy of the entry-exit logbook.
All personal monitoring results.
All TCLP test results.

PERSONAL PROTECTION

Respiratory Protection/Protective Clothing

Prior to commencing all work, all workers shall be instructed in all aspects of personnel
protection, work procedures, emergency evacuation procedures and use of equipment
including procedures unique to this project.

B

C

D

Respiratory protection shall meet the requirements of OSHA as presented in 29 CFR
1910J34 titled "Respiratory Protection" and 29 CFR 1926.62 titled "Lead in Construc-
tion." The protection factors shown in 29 CFR 1926.62 shall be used for this project.

Abatement Subcontractor shall provide appropriate respiratory protection equipment for
each worker and ensure usage during potential lead exposure.

Abatement Subcontractor shall select respirators from among those jointly approved as

being acceptable for protection by the Mine Safety and Health Administration (MSHA)
and the National Institute for Occupational Safety and Health (NIOSH) under the
provisions of 30 CFR Part 11.

E. Abatement Subcontractor shall have adequate supply of HEPA filter elements or other
necessary filter elements and spare parts on site for respirators in use.

Respiratory Protection Requirements

1. The Qualified Abatement Subcontractor shall provide respirators and all necessary main-
tenance materials at no cost to the employees. Employees shall wear the following
respirators at all times while abatement work is underway or while present in the work
area.

(a) For use while sanding, scraping or stripping with a heat gun, the minimum required
respirator shall be the half-mask, air-purifying respirator equipped with HEPA filters or
a powered, air-purifying respirator with high efficiency filters or the half mask
supplied-air respirator operated in the positive-pressure mode, if required under local law.

(b) For use with caustics or in replacement, the minimum required respirator shall be the

half-mask, air-purifying respirator equipped with high efficiency filters. Whenever a

chemical preparation is used in conjunction with a mechanical or powered technique, the

use of an additional combination cartridge, appropriate to the exposure, shall be used

unless a supplied-air respirator is used.

For use during removal or demolition of components with surfaces covered with
lead-based paint, the minimum required respirator shall be the half-mask, air purifying
respirator equipped with high efficiency filters.

(c)
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1.7 SEQUENCING AND SCHEDULING

1.1 .l Work/Scheduling Requirements. Work shall be carried out in sequential phases

lnspection and approval of each phase by the Consultant shall be sought and gained
before proceeding to the next phase and in accordance with the schedule agreed upon by
Owner at the Pre-Construction meeting as amended. As a Contract requirement, any
reasonable delay caused by this requirement will not constitute a basis for claim against
the Owner or Consultant.

The Abatement Subcontractor shall extend full cooperation to Owner in all matters
involving the use of Owner's facilities. At no time shall the Abatement Subcontractor
cause or allow to be caused conditions which may cause risk or hazard to the general
public or conditions that might impair safe use of the facility. The use of the facility's
electricity, water or like utilities by the Abatement Subcontractor shall be coordinated
through the Owner.

B) The Abatement Subconffactor shall submit a time-line schedule, not date specific, to
Owner and Consultant for integration into the overall project schedule. Coordinate the
work of this section with that of all other trades. Phasing and scheduling of this project
will be at the discretion of the Owner and Consultant and shall not proceed in any area

without the express consent of the Owner and Consultant. The Abatement Subcontractor
shall be available within 24 hours notice for additional work or rework if after acceptance
of the work it is found that full abatement or clearance was not achieved from the initial
work effort as determined by the Owner and Consultant.

It shall be understood by the Abatement Subcontractor that this project is being done on
a building-by-building basis and delays between each building should be anticipated since
the General Contractor must complete installation of the new electrical service conduit
prior to starting a new building.

c) The proposed time line for the work in this Section, as noted above, shall show the time
involved from start to finish of abatement operations, including preparation, removal,
clean-up, and tear-down portions of the job.

A final written schedule shall be prepared for approval by the Owner and the Consultant.D)

1.7.3 Working Hours. Refer to Division 1 General Requirements Section 01020 1.02 for
specific requirements

The work in this Section shall be carried on under the usual construction conditions, in
conjunction with all other work at the site. The Abatement Subcontractor shall cooperate
with the Owner, Consultant, General Contractor, and sub-contractors and equipment
suppliers working on the site, coordinate the work with them and proceed in a manner
so as not to delay the progress of the project.

A)
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B) The Abatement Subcontractor shall coordinate the work with the progress of the work
of other trades so that the work shall be completed as soon as conditions permit. Any
overtime hours worked or additional costs incurred due to lack of or improper
coordination with General Contractor or other trades of the General Contractor by the
Abatement Subcontractor shall be assumed by the Abatement Subcontractor without any
additional cost to the Owner.

C) Any costs associated with repeated cleaning due to a failure to achieve clearance shall
be bome by the Abatement Subcontractor without any additional cost to the Owner.

PART 2 PRODUCTS

2.1 SUBSTITUTION OF MATERIALS AND/OR METHODS

A. Any substitution in materials or methods to those specified shall be approved by the
Consultant and Owner prior to use. Any requests for substitution shall be provided in
writing to the Consultant and the Owner. The request shall clearly state the rationale for
the substitution.

Submit to the Consultant and the Owner product data and samples of all materials to be

considered as an altemate.

Product data shall consist of manufacturer's catalog sheets, brochures, diagrams,
schedules, performance charts, illustrations, material safety data sheets (MSDS) and other
standard descriptive data. Submittal data shall be clearly marked to identify pertinent
materials, products or models and show performance characteristics and capacities.
Samples shall be of sufficient size and quantity to clearly illustrate the functional
characteristics of the product or material with integrally related parts and attachment
devices.

D No work shall begin which requires submittal for approval until the consultant has
"approved" or "approved as noted" the submittal.

INTRODUCTION

Materials and Equipment

The work of this Section, without limiting the generality thereof, includes the fumishing
of labor, materials, tools, equipment, services and incidentals necessary to complete all
Lead Based Paint Abatement in accordance with the Plans and Specifications. These
Plans and Specifications are intended to describe, and provide for a finished and complete
piece of work; work which is described by any portion of these documents shall be

complete in every detail and in accordance with established trade practice,
notwithstanding whether or not every item or detail necessarily involved is particularly
mentioned.

Approvals and Inspections. All temporary facilities, work procedures, equipment,
materials, services, and agreements must strictly adhere to and meet this Section along
with EPA, OSHA, NIOSH, HUD regulations recommendations, and guidelines, as well
as any other federal state, and local regulations. Where there exists an overlap of these

2.2

2.2.1

A.

B
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regulations and guidelines, the most stringent one applies. All work performed by the
Abatement Subcontractor is further subject to approval of the Owner, andlor Consultant.

Materials

Deliver all materials in the original packages, containers, or bundles bearing the name
of the manufacturer and the brand name and product technical description.

Damaged or deteriorating materials shall not be used and shall be removed from the
premises.

Polyethylene sheet in a roll size to minimize the frequency of joints shall be delivered
to job site with factory label indicating 6 mil.

Polyethylene disposable bags shall be six (6) mil with pre-printed label. Tie wraps for
bags shall be plastic, five (5) inches long (minimum), pointed and looped to secure filled
plastic bags.

Tape or adhesive spray will be capable of sealing joints in adjacent polyethylene sheets

and for attachment of polyethylene sheet to finished or unfinished surfaces of dissimilar
materials and capable of adhering under both dry and wet conditions, including use of
amended water.

lmpermeable containers are to be used to receive and retain any lead containing or
contaminated materials until disposal at an acceptable disposal site. (The containers shall
be labeled in accordance with EPA and DOT standards.

HEPA filtered exhaust systems shall be used during any dust generating abatement
operations.

All caustics shall be properly labeled and containerized in leak-tight containers.

Machine Sanding Equipment - Sanders shall be of the dual action, rotary action, orbital
or straight line system type, fitted with a high efficiency particulate air (HEPA) dust
pick-up system.

Air compressors utilized to operate this equipment shall be designed to continuously
provide 90 to 110 p.s.i. or as recommended by the manufacturer.

Heat Blower Gun Equipment - Electrically-operated, heat-blower gun shall be a flameless
electrical paint softener type. Heat-blower shall have electronically controlled
temperature settings to allow usage below a temperature of 1,100 degrees Fahrenheit.
Heat-blower shall be DI type (non-grounded) 120 Y, AC application. Heat-blower shall
be equipped with various nozzles to cover all common applications (cone, fan, glass
protector, spoon reflector, etc.).

Chemical Stripping Removers - Chemical removers shall contain no methylene chloride
products. Chemical removers shall be compatible with, and not harmful to the substrate

E
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that they are applied to. Chemical removers used on masonry surfaces shall contain
anti-stain formulation that inhibits discoloration of stone, granite, brick and other masonry
construction. Chemical removers used on interior surfaces shall not raise or discolor the
surface being abated.

Chemical Stripping Agent Neutralizer - Chemical stripping agent neutralizers may be

used on exterior surfaces only. Neutralizers shall be compatible with and not harmful
to the substrate that they are applied to. Neutralizers shall be compatible with the
stripping agent that has been applied to the surface substrate.

TOOLS AND EQUIPMENT

Provide suitable tools for all abatement operations.

The Abatement Subcontractor shall have available sufficient inventory or dated purchase
orders for materials necessary for the job including protective clothing, respirators, filter
cartridges, polyethylene sheeting of proper size and thickness, tape, and air filters.

C

D

The Abatement Subcontractor shall have available power cables or sources such as

generators (where required).

Vacuum units, of suitable size and capacities for project, shall have HEPA filter(s)
capable of trapping and retaining at least 9991Vo of all monodispersed particles of 0.3
micrometers in diameter.

E. The Abatement Subcontractor will have reserve units so that the station system will
operate continuously.

PART 3 - EXECUTION

3.0 LOCATION AND WORK STATEMENT

3.01

A.

The site for abatement and locations of the effected buildings are described in the
summary of work. The Abatement Subcontractor shall retain full ownership of all lead
waste and construction waste generated during abatement procedures outlined in this
specification. Specific work locations and component schedules are listed on Drawings
as well as the locations listed below.

Exterior Component Abatement Schedules ald IaAAllanS

Gutters and Downspouts. Gutters, downspouts, and associated hardware shall be

removed from all residential buildings.

Drainage Boots. Drainage boots shall be removed from all residential buildings with the
exception of the following buildings:

Exterior Trim Components. Exterior trim components shall be removed from all
residential buildings at both sites. These components shall include the following:

Facia Board
Rake Board

B

C

1.

2.
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a
J.

4.
5.

6.

D

Comer Board
Freeze Board
Skirt Board
Miscellaneous Trim

Siding. Exterior siding material shall be removed from the following buildings in
Altemate Bid #1 only:

Canopies. The following list of canopy components shall be removed from all residential
buildings at both sites. These components include:

Asphalt shingles
Building felt paper
Aluminum drip edge
Fascia boards
Rake boards
Soffits
Wood siding
Moldings
Flashing

Window Components. All window components shall be removed from all residential
buildings at both sites (see Drawing) These components shall include the following:

Window sashes

Window trough casings
Window stops

Basement windows
Flashing
Caulks and Sealants
Storms and Screens

Door Components. All exterior door components shall be removed from all residential
buildings at both sites. (See Drawing) These components include the following:

Doors
Door jambs and headers
Exterior casings
Interior casings
Thresholds
Flashing
Caulks and Sealants
Storms and Screens

Attic Vents. All exterior attic vents and associated trim shall be removed from all
residential buildings. (See Drawing) These components include:

E

l.
2.

3.

4.
5.

6.

t.
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3.1

3.1.1

A.

Louvre vents
Associated trim components
Screens

Flashing

Electrical Conduit. All electrical conduits associated with lead-based painted wood
surfaces only are to be removed from all residential buildings.

Bulkheads. Existing flashing at all bulkheads is to be removed and disposed.

Stripping. On-site stripping of the following exterior components containing lead-based
paint:

Bulkheads
Flashing and steel lintels at all brick masonry openings
Round crawlspace vents
Drainage system boots
Splattered paint on concrete and brick surfaces as designated by on-site testing
Exterior railings, guards, and balusters, as shown on pages 79 through 95.
Flashing at canopies on brick walls
Flashing at triangular louvre units

WORK AREA SET UP

General

Site Safetv The Abatement Subcontractor is responsible for all safety at the work site
This includes, but is not limited to electrical safety, mechanical (tool) safety, fire safety,
and personnel protective safety. Safety requirements are, for the most part, common
sense and sound business practice; however, the Abatement Subcontractor is advised that
federal, state and local regulations exist which govem safety on the work site. Therefore,
in addition to the following, the Abatement Subcontractor is responsible for adhering to
the most stringent requirements in affect by any of the following entities or these

Specifications.

A primary concem in this type of work is to ensure that adequate exits exist in the event

of an emergency and conversely, that adequate entrances exist for emergency personnel.

The nature of this work requires sealing entrances and the extensive use of six-mil
polyethylene sheeting; however, the Abatement Subcontractor should never permanently
seal (i.e., nail, bolt, hard cover) any potential escape exits and should take extra care to
clearly identify potential exits and inform the workers.

WORK SITE SAFETY PLAN

Prior to the initiation of the abatement work, the following tasks must be completed by
the Contractor:

The Abatement Subcontractor shall establish a work site safety plan which includes a set

of emergency procedures and shall post them in a conspicuous place at the work site.
The safety plan should include provisions for the following:

I

B
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1)

2)

3)
4)

Evacuation of injured workers
Emergency and fire exit routes from all work areas, including local telephone numbers
for fire and medical emergency personnel
Copies of applicable insurance certificates
Employee work logs

Location of waste containers on-site shall be coordinated with the Owner and Consultant.
The waste containers shall be solid enclosed containers, lined with two layers of six-mil
polyethylene sheeting and locked and secured at all times.

The Abatement Subcontractor shall comply with all federal, state and local regulations
and ordinances regarding lead waste storage.

The Abatement Subcontractor, supervisor will not allow anyone access to the dwelling
unless they have successfully passed an approved training program.

3.1.3 Exterior Abatement Preparation

Prior to the commencement of any abatement procedures, notification requirements must
be met; required signs shall be posted and moveable objects shall be moved a minimum
of four feet from the perimeter walls of the room.

Pre-abatement work shall be performed prior to any abatement or component removal
commencing on each side of the building.

1

The Abatement Subcontractor is responsible for training all workers in safety procedures.
At a minimum, one employee on site shall be trained and certified in basic first aid by
the American Red Cross or equivalent. A general first aid kit may be maintained in the
containment for treating minor medical problems.

C. Access to Work Areas

The Owner will provide specific access as required during the project to the Abatement
Subcontractor and personnel assigned to the project. The Abatement Subcontractor will
be responsible for the security of each building or portion thereof involved in the
abatement project. It will also be the Abatement Subcontractor's responsibility to allow
only authorized personnel as defined below in Section 3.5 into the work area, and to
secure all assigned entrances and exits at the end of the work day so as to prevent
unauthorized entry.

The Abatement Subcontractor shall maintain a bound log book in which any person
entering or leaving the lead abatement work area must sign and enter the dates and times
of entry and departure.

3. Use of waste containers on-site shall be controlled under the following requirements:

2.

(a)
(b)

(c)

4
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C. Decontamination Unit. At a minimum, the Abatement Subcontractor shall construct a

two-stage decontamination unit. This unit shall be directly adjacent to the abatement area

for the decontamination of workers contaminated with lead. The decontamination unit
shall consist of an equipment room, dirty room, and wash area in series. The Contractor
shall ensure that employees use the worker decontamination chamber prior to leaving the

work area.

The decontamination unit shall be constructed with six-mil polyethylene sheeting on

floors, walls and ceiling. Doors through this unit shall be constructed as described in
paragraph 7, above.

Clean Area. The Abatement Subcontractor shall select a clean area outside the abatement
area for the workers to change into protective equipment. This area shall contain warrn
water hand washing facilities (potable water), clean cloths, storage for a HEPA vacuum,
and respirator storage space. Table, chairs and a rest facility shall also be available at

this location. Contaminated equipment or personnel shall not be permitted in this area.

E. Abatement Area.

I

D

I The Abatement Subcontractor shall pre-clean all surfaces with a HEPA vacuum and

protect occupants' belongings by covering with one layer of six mil polyethylene and
have joints taped. All debris gathered during this clean-up shall be disposed of properly.
In addition, any existing loose paint or paint bearing materials found in the buildings are

to be assumed hazardous and packaged and disposed of properly. The amount of the

material should be estimated during the pre-bid walkthrough.

For exterior work, the Abatement Subcontractor shall prepare the area as follows:

Doors and Windows: Doors and windows on the side of the building upon which a

dust-generating method is being used, and on the same floor and all floors below, must
be closed and covered with six-mil thick polyethylene sheeting.

Plants and Ground: The ground and any plants or shrubs in the area in which exterior
abatement is occurring shall be covered with a waterproof canvas tarp and weighted at

all edges so as to prevent blowing. Such covering shall cover from the side of the

structure to a point at least eight feet away from the structure. The covering shall be

taped or otherwise attached to the structure.

The waterproof canvas tarp shall always be placed in a manner that traps all debris and
water. This is best accomplished by elevating the edges.

The waterproof canvas tarp shall be properly disposed of and not re-used.

2.

a)

b)

(1)

(2)

3. Special Areas. Any abatement project being performed on any structure other than a

building shall be arranged, equipped and operated in a manner which will eliminate the
possibility of lead contaminants or lead contaminated materials escaping from the work
area.
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The Abatement Subcontractor shall maintain polyethylene barriers, and a clean area as

long as needed for the safe and proper completion of the work. Any openings or tears
in the work area barriers shall be corrected by the Abatement Subcontractor at the
beginning of each work day and as necessary during the workday with such openings or
tears reported immediately to the Owner. Work will not be allowed to commence until
all barriers are in place and acceptable to the Consultant.

Barriers shall not be removed until the work areas are thoroughly cleaned, and the area
approved by the Consultant. All debris must be properly bagged and removed from work
areas, and the lead surface wipe samples must have passed final clearance tests, in
accordance with provisions detailed in the Specification prior to barrier removal.

At the Owner's and Consultant's approval, the Abatement Subcontractor may utilize a
portable mini-isolation chamber to create an isolated work area around single components
to be removed. This chamber shall still be equipped with an adjacent clean room, and
become an isolated work area sealed at all seams to where it is attached to adjacent
surfaces. [t shall also satisfy all requirements for a work area and satisfy all clearance
criteria, as identified in this Section and Local Law.

Signs. Prior to the preparation of a dwelling for abatement, the Abatement Subcontractor
shall place warning signs immediately outside all entrances and exits to the dwelling,
waming that abatement work is being conducted in the vicinity. The signs shall be at
least 20" x 14" and read:

WARNING:
LEAD PAINT REMOVAL HAZARD

UNAUTHORIZED ENTRY PROHIBITED
NO SMOKING, EATING OR DRINKING ALLOWED TN THE WORK AREA

Signs shall be in bold lettering with lettering not smaller than two inches tall.

Construct and maintain suitable polyethylene barriers within the building to isolate the
exterior work area from the interior of the building.

The polyethylene barriers termed "critical barriers" for the removal of windows shall
consist of the following:

Pre-Clean all interior window surfaces with a HEPA-equipped vacuum.

Seal duct tape lip to inner most sill, casing and header surfaces of the window

Seal two layers of six mil polyethylene sheeting from the duct tape lip on the inside sill
of the dwelling unit window and extend up to the inside surface of the top interior
casing. The first layer of sheeting applied shall be sealed to the inside faces of the
window casing. The polyethylene sheeting shall be sealed to a piece of three-inch wide
duct tape forming a lip attached to the interior window perimeter of the window casing.
Refer to Diagram.

There shall be no cavity in the polyethylene sheeting created that would allow lead dust
to accumulate, which cannot be removed with HEPA vacuuming. This shall allow for

2.

4
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removal of this polyethylene sheeting from the exterior of the building, without the
generation of lead dust, once the window is removed and cleanup is complete.

The second layer of polyethylene sheeting shall be applied over the first layer and sealed
directly to the inner face of the cut tape lip and window sill and casing.

6.

J

This sealing of windows shall be done from the interior prior to the beginning of any
exterior work.

The critical barriers for the removal of front and back doors and front and back door
jambs, casing, and associated trim, shall consist of the following:

After precleaning activities of HEPA vacuuming floor and surfaces to be abated, seal

with duct tape one layer of polyethylene sheeting over a 4' x 4' floor area extending in
from the entrance doorway. This floor sheeting shall extend a minimum of six inches
up the adjacent wall.

Remove the entrance door as described in this section.

Construct a mini-containment chamber with a double layer of six-mil polyethylene
sheeting to isolate the inside door frame from the interior of the unit.

Seal mini-containment chamber to the interior wall a minimum of six inches from the
interior door casing. Seal walls of the chamber to the floor poly. Cover ceiling with one
layer of six-mil polyethylene. A prefabricated containment system may be used if
approved by the Consultant.

Allow sufficient clearance around the door frame and casing to permit workers adequate
access to remove the components without breaching the containment system.

Containment chamber shall remain in place during door, door casing, and jamb
replacement.

The exterior of the building and the ground surrounding the building shall be covered
with plastic sheeting or tarpaulins from the edge of the building to a point at least eight
feet away and secured to the ground.

The poly barriers shall not be removed until after all debris, dust, and chips are

vacuumed up from the exterior.

1

2.

J.

4.

5

L

M.

6.

K.

Maintain polyethylene barriers, as long as needed for the safe and proper completion of
the work. Any breeches in the work area barriers shall be corrected immediately and as

necessary during the work day with such breeches reported immediately to the Owner.
Work will not be allowed to commence until all barriers are in place and acceptable to
the Consultant.

Window barriers shall not be removed until the window opening and polyethylene
sheeting thoroughly cleaned as specified in this section, all debris has been properly

N
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During the course of the abatement project, the protection of the building occupants and
their belongings shall be the responsibility of both the Abatement Subcontractor and the
occupants. Relocations of occupants and the use of engineering controls shall be

employed throughout the entire project.

3.2.I Owner's Responsibilities

The Owner shall be responsible for all aspects addressing the relocation of tenants during
daily construction activities of the abatement project. This shall include, but not be

limited to, the following:

3.2

A.

3.2.2

Appendix 7.3

bagged and removed from work areas, and the lead surface wipe samples have been
taken in accordance with provisions detailed herein.

OCCUPANT PROTECTION

Provision of supplementary living quarters for tenant displaced during daily construction
activities.

Tenant's Responsibility

The tenants shall be responsible for providing an unobstructed work place for the
Abatement Subcontractor prior to vacating the unit during daily construction activities.
The tenants' responsibilities include, but are not limited to, the following:

Removal of all paintings, pictures, plaques, draperies, shelves, and otherwise applied
items from outside wall surfaces within the apartment.

Removal of all fumiture from around the perimeter of the outside walls to a location in
the center of the room no closer than four (4) feet from the work area walls. If the room
is too small to accomplish this, the fumiture must be removed from the room.

If the tenants are not capable of moving large items, the Owner shall be notified
forty-eight (48) hours in advance, and shall supply a work crew to do so.

Abatement Subcontractor's Responsibility

The Abatement Subcontractor shall be responsible for establishing and maintaining all
engineering controls referenced herein and as required to prevent dispersal of lead
contamination from the work area. While this is the prime responsibility of the
Abatement Subcontractor, additional responsibility will include, but not be limited to, the
following:

Provide notifications and posting as required by these specifications.

Protect tenants' personal possessions as specified in these specifications including, but
not limited to, furniture and boxed items located in the center of work area rooms.

The Abatement Subcontractor shall be responsible for and bear all costs resulting from
damage caused to the tenants' possessions during the abatement work.

A.

B.

C.

).2.3
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B.
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J.J

3.3.r

PROTECTIVE PROCEDURES

Personal Air monitoring. Both personal air and area (ambient) air sampling will occur

C

D

A.

B

B

C

periodically throughout the project. The Abatement Subcontractor is advised of the

following sampling:

Consultant will perform clean area air monitoring sampling and analysis for all phases

of the work in this Section. This sampling will include personal air monitoring of
Abatement Subcontractor employees and ambient air sampling within the work area.

Air samples may also be collected by the Consultant outside critical barriers of the work
area in the clean room, and in areas adjacent to the clean room.

The Consultant will also collect wipe samples both within the abatement area and
outside.

Any adjustment, tampering, and/or deliberate interference with Consultant air monitoring
equipment by the Abatement Subcontractor's personnel will not be tolerated.
Furthermore, the Abatement Subcontractor may be held liable for prosecution under
applicable laws and regulations for attempting to falsify test results.

Worker Protection Requirements

Bioloeical Monitorine. A1l workers must have baseline and post-abatement blood lead
level measurements determined by the whole blood lead method, utilizing the
Vena-Puncture technique with results provided to the Owner and Consultant. This
screening shall be performed every two months for the first six (6) months, and every six
months thereafter if blood lead levels do not increase by more than 10 pg/dl. In addition,
the Abatement Subcontractor shall have a medical examination performed on each
employee. This medical examination must be performed before workers begin lead
contaminated work area and at the termination of an employee's employment or yearly,
whichever comes first. A worker shall be removed from the job whenever three blood
sampling tests average more than 25 pg/dl or if a single test exceeds 30 pg/dl. A formal
investigation shall occur whenever a worker's blood lead level rises more than 10 pg/dl
over the baseline level. The Abatement Subcontractor shall be responsible for medical
surveillance and record keeping, as defined in the OSHA Lead in Construction Standard
(29 CFR 1926.62) and Local Law.

Training Requirements. All workers and supervisors shall have successfully completed
a course provided by a licensed training provider meeting all requirements of EPA and
Local Law. Supervisors shall be licensed by the responsible Local State Agency
responsible. The Abatement Subcontractor will adhere to the requirements of OSHA
regulations CFR 1910.1200 and 1926.62.

Supervision. The Abatement Subcontractor shall provide one site supervisor whose
responsibilities include coordination, safety, security and execution of all phases of the
lead removal project. The supervisor shall not be used as a lead removal worker, and
shall be assigned full time to the project. The supervisor shall be fully qualified in all

3.3.2

A.
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aspects of lead abatement practices and procedures, and have a three-day training course
provided by a certified training provider and approved by the responsible Local State

Agency within the previous year prior to commencement of lead-related work.

Respirators and Personal Protective Equipment (PPE)

Personal protection in the form of disposable coveralls and NIOSH and MSHA approved
respirators, is required for all workers, supervisors, and authorized visitors entering the
work area during the abatement and cleaning operations. A half-face negative pressure
respirator is required until air monitoring data proves otherwise. Authorized visitors (i.e.,
federal, state, and local inspectors) must provide a current health and medical report
certifying them as approved to wear half-face respirators, and must wear PAPRs until air
monitoring data permits the use of half face respirators.

Each worker shall be supplied with a minimum of two (2) complete disposable suits
every day. Removal workers shall not be limited to two (2) suits, and the Abatement
Subcontractor will be required to supply additional suits as is necessary. In addition to
disposable suits for the workers, the Abatement Subcontractor shall also supply suits for
the Consultant and other personnel who are authorizedto inspect the worksite. Contractor
must consider this cost in the bid. Disposable suits, such as TYVEK suits, and other
personal protective equipment (PPE) must be donned prior to entering work area. A
clean area will be provided for workers to put on suits and other personal protective
equipment and to store their street clothes.

Suits will be worn inside the work area after the area passes pre-abatement inspection
and shall remain in use until the area passes final clearance inspection. Light weight
nylon clothes may be worn under the suit, but these clothes must be changed before
leaving the work area and should be laundered separately.

Work clothes shall consist of moisture repellent, disposable full-body suits, head covers,
gloves with cuffs extending outside the sleeves of the protective suit, boot or shoe covers,
a face shield and eye protection. Hard hats shall be worn. In addition, when caustic
paste is used as an abatement agent, full-body suits and gloves impervious to caustics,
glove extenders, face shields and boot or shoe covers are required.

Eye protection to personnel engaged in lead operations shall be fumished when the use

of a full face respirator is not required.

Goggles with side shields will be wom when working with a material that may splash
or fragment, or if protective eye wear is specified on the Material Safety Data Sheet
(MSDS) for that product.

Additional respiratory protection by supplemental filters, such as organic vapor cartridges,
may be needed when handling some coating products. Consult the Material Safety Data
Sheets (MSDS) and obtain the proper filters as necessary.

The Abatement Subcontractor shall provide portable eyewash stations inside all work
areas where caustic paste is to be used.

1)
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The stations should be capable of providing a flow of water for at least five minutes.
The Abatement Subcontractor shall provide another station capable of providing a flow
of water for at least fifteen minutes in the clean area. Squeeze bottles are not sufficient
eyewash stations.

The Abatement Subcontractor shall supply workers and supervisory personnel with
NIOSH and MSHA approved respirators and HEPA filters. Respiratory protection shall
be implemented for all work performed by the Abatement Subcontractor under this
Section. The respirators shall be sanitized and maintained according to the
manufacturer's specifications. Disposable respirators shall not be considered acceptable
under any circumstances. The Abatement Subcontractor will maintain on-site a sufficient
supply of HEPA filters to allow workers and supervisory personnel to change
contaminated filters per manufacturer's recommendations or when breathing resistance
is encountered. The Abatement Subcontractor is solely responsible for means and
methods used and for compliance with applicable regulations:

Half-mask, negative pressure, air purifying respirators equipped with high efficiency
filters for airbome lead dust levels not in excess of 0.5 mglm3 (10 times the Permissible
Exposure Limi| shall be used during component removal and enclosure abatement
methods, with the exception of surface preparation for enclosures.

Full-face Powered Air Purifying Respirators (PAPRs) with high efficiency filters for
airbome dust levels not in excess of 2.5 mg/m3 (50 time the Permissible Exposure Limit)
will be required during all abatement demolition methods and encapsulation surface
preparation methods and as required by OSHA 1926.62.

Pressure demand, full face, supplied air respirators are required when airborne lead dust
concentrations are expected to meet or exceed 50 mg/m3 (1000 times the Permissible
Exposure Limit). Respirators will not be removed until the worker enters the washing
area of the decontamination chamber.

Respirators shall be individually assigned to removal workers for their exclusive use.
All respiratory protection shall be provided to workers in accordance with the approved
respiratory protection program, which includes all items in OSHA 29 CFR 1910.134
(B),(D),(E), & (F), and the OSHA lead standard 29 CFR 1926.62. A copy of this
program shall be kept at the worksite, and shall be posted in the clean area.

Workers must perform negative and positive pressure fit checks each time a respirator
is put on, whenever the respirator design so permits.

Powered air purifying respirators (PAPR) shall be tested for adequate flow as specified
by the manufacturer.

Workers shall be given a qualitative fit test in accordance with procedures detailed in
OSHA 29 CFR I9I0.1025, Appendix D, Qualitative Fit Test Protocols, for all respirators
to be used on this abatement project. An appropriately administered quantitative fit test
may be substituted for the qualitative fit test.

12)
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If a question exists as to the proper selection of respirators, the Contractor may consult
the OSHA Lead in Construction Standard (29 CFR 1926.62).

Upon leaving the active work area, cartridges must be removed, and respirators cleaned
in a disinfectant solution and clean water rinsed.

Clean respirators should be stored in plastic bags when not in use.

The Abatement Subcontractor shall inspect respirators daily for broken, missing, or
damaged parts.

The Abatement Subcontractor shall provide personal sampling to check personal exposure
levels. Samples shall be taken for the duration of the work shift or for eight hours,
whichever is less. Personal samples need not be taken every day but must be taken in
accordance with 29 CFP. 1926.62. Sampling will determine eight-hour Time-Weighted
Average exposures (TWA). Results shall be provided to the Owner and Consultants
within 48 hours of the sampling.

E.

18) Abatement Subcontractor shall comply with all OSHA, state, or other applicable
requirements of worker medical examinations for approval to wear respiratory protection,
and shall submit document of such approval to the Owner.

Exposure Conditions. If air monitoring data, gathered by the Abatement Subcontractor
or Consultant shows that worker exposure to airbome lead exceeds 50 pg/m3, the
following conditions apply:

1) Clothing. Street clothes cannot be wom into containment. Workers must wear nylon
shorts, TYVEK shorts, or nothing under disposable suit.

2) Showers. Showers must be provided. Shower water must pass through at least a 5.0

(a)

(b)

micron filter before returning to the public waste system.

All workers must shower upon leaving the work area.

aaa
J.J.J

A.

A five-stage decontamination unit must be constructed of six-mil polyethylene sheeting
and consisting of a dirty room, airlock, shower, airlock, and clean room.

Personal Air Sampling

General. The Abatement Subcontractor is required to perform the personal air sampling
activities during all lead paint abatement work. The results of such sampling shall be

posted, provided to individual workers, and submitted to Owner and Consultant as

described herein.

Sampling. Samples shall be taken for the duration of the work shift or for eight hours,
whichever is less. Personal samples need not be taken every day after the flrst day if
working conditions remain unchanged, but must be taken every time there is a change
in the removal operation, either in terms of the location or the type of work. Sampling
will be used to determine eight-hour Time-Weighted Averages (TWA). The Abatement

B
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Subcontractor is responsible for personal sampling as outlined in OSHA Standard 29 CFR
1926.62. This sampling will determine the degree of respirator protection required,
subject to the regulations.

C. Samplins Results. Air sampling results shall be transmitted to the Owner and individual
workers in written form no more than forty-eight (48) hours after the completion of a
sampling cycle. The reporting document shall list each sample's result, sampling time
and date, personnel monitored and their social security numbers, flow rate, sample
duration, sample yield, cassette size, and analysts' name and company, and shall include
an interpretation of the results. Air sample analysis results will be reported in
micrograms of lead per cubic meter of air (pg/m3).

D Testins Laboratory. The Abatement Subcontractor's testing lab shall be certified for lead
air sample by the American Industrial Hygiene Association. Abatement Subcontractor
shall submit for the Owner's and Consultant's review and acceptance the name and
address of the laboratory, certification(s) of accreditation for heavy metal analysis, and
a listing of relevant experience in air lead analysis, and presentation of a documented

Quality Assurance and Quality Control program.

Air Monitoring Frequencv. The air monitoring frequency for Abatement Subcontractor
operations will be established in accordance with the requirements set forth in 29 CFR
t926.62.

3.4 WORKER HYGIENE PRACTICES. In order to avoid possible exposure to dangerous
levels of lead and to prevent possible contamination of areas outside the demarcated work
area, work shall follow the general guidelines listed below:

3.4.1. Work Area Entry. At no time shall a worker or other authorized personnel entering the
work area go further than the Clean Area without proper respiratory protection and
protective clothing.

3.4.2. Work Area Departure. The worker shall remove all gross contamination, debris and dust
from the disposable suit by completely HEPA vacuuming them before leaving work area.

E.

3.4.3

3.4.4

Personal Protective Equipment. All persons leaving the work area must remove their
personal protective equipment (except respirators) before leaving the containment. Suits
shall be removed "inside out" to minimize the dispersal of lead dust.

Wash Facilities. All workers must wash upon leaving the work area. Wash facilities
will be provided by the abatement Subcontractor. This wash facility will consist of, at
least, warm running potable water, soap, and towels. All waste water must be contained
and disposed of in accordance with this Specification.

Equipment. All equipment used by the workers inside the work area shall be either left
in the work area or thoroughly decontaminated before being removed from the area.

Extra work clothing (in addition to the disposable suits supplied by the Abatement
Subcontractor) shall be left in the clean area until the completion of work in that area.

3.4.5
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The clean area shall be cleaned of all visible debris and disposable materials daily

3.4.6. Prohibited Activities. Under no circumstances shall workers or supervisory personnel eat,

drink, smoke, chew gum, or chew tobacco or remove their respirators in the work area.

To do so shall be grounds for the Owner and/or Consultant to STOP all removal
operations. Only in the case of life threatening emergency shall workers or supervisory
personnel be allowed to remove their protective respirators while in the work area. In
this situation, respirators are to be removed for as short a duration as possible.

3.4.7 Footwear. As with additional clothing, all work footwear shall be left inside the
decontamination area until the completion of the job and then shall be HEPA vacuumed
and wiped or discarded as contaminated waste.

3.4.8 Shock Hazards. The Abatement Subcontractor is responsible for using safe procedures
to avoid electrical hazards. Power will be shut off and checked before work begins when
a hazard exists.

3.5

3.5.1

3.5.2

All extension cords and power tools used within the work area shall be attached to
Ground Fault Circuit Interrupters (GFCI).

CONTROL OVER ABATEMENT WORK

All work procedures shall be continuously controlled and monitored by the Contractor
to assure that the building will not be further contaminated. The following controls shall
be instituted on each working day:

Start Up

Prior to work on any given day, the Contractor's designated project supervisor will
discuss the day's work schedule with his work force to evaluate job tasks with respect
to safety procedures and requirements specified to prevent contamination of the other
parts of the building or the employees. This includes a visual survey of the work area

and the decontamination enclosure systems.

Access

The Contractor shall maintain control of and be responsible for access to all work areas

to ensure the following requirements:

Non-authorized personnel are prohibited from entering the area at all times of day and
night;

All authorized personnel entering the work area shall be familiar with the worker
protection procedures contained in this specification and shall be equipped with properly
fitted respirators and protective clothing;

All personnel who are exiting from the decontamination enclosure system shall be

properly decontaminated;

A

B

C
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Lead waste which is taken out of the work area must be properly handled in accordance
with these specifications. The surface of any waste containers, removed from the work
area, shall be wiped down with a minimum of a 5Vo solution of tri-sodium phosphate or
other equivalent cleaning agent prior to removing it from the work area.

Building components with lead painted surfaces shall be removed from the work area and
placed directly into a labelled and secured disposal container or a designated storage area.

EXTERIOR ABATEMENT SEQUENCING

The established sequencing for hazardous material abatement for this project dictates that
the Abatement Subcontractor performs the pre-removal work area preparation procedures

for all buildings included in this project. This includes all buildings with
asbestos-containing transit siding.

Exterior variations have also been established in regards to siding type, presence of
exterior wood trim and drainage components painted with lead-based paint, and material
composition of the existing building felt paper and associated adhesive. Each building
type has a corresponding abatement sequence. The following list represents the three
building variations identified and their corresponding building types:

Variation l: Asbestos-containing transit siding with asbestos-containing building paper

and lead-based paint covered trim and drainage components.

Variation 2: Lead-based paint covered wood siding with asbestos-containing building
paper and lead-based paint covered exterior trim and drainage components.

Variation 3: Lead-based paint covered wood siding with nonasbestos-containing building
paper and lead-based paint covered exterior trim and drainage components.

Removal Sequencing of Buildine Exterior Variations

Due to the layered composition of different hazardous materials (e.g., lead-based paint
covered exterior trim applied onto transit siding), slightly different sequences of removal
operation will be required. The following sequences are broken down by exterior
variations.

3.6.1.1 Variation I Sequence

The Abatement Subcontractor will be first on the job.

The Abatement Subcontractor will provide work area set-up for one entire building in
accordance with specifications.

The Abatement Subcontractor will perform all exterior lead trim component and drainage
system components effecting the removal of the transit siding. These components will
include, but not be limited to, the following:

1. Rake Boards 6. Downspouts Conduit ll. Roof & End
2. Facia Boards 7 . Gutters 12. Soffit
3. Corner Boards Wall Vents 8. Associated Hardware 13. Electrical

B

1

2

A

B

C
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4. Skirt Boards
5. Moldings

9. Drainage Boots
10. Canopies

D

E.

Work shall be performed sequentially to allow the Asbestos Removal Contractor to start

asbestos work as soon as possible.

The Abatement Subcontractor will perform preliminary clean-up and wipe barriers prior
to the Asbestos Contractor working on that side of the building.

The Abatement Subcontractor will continue to work around the building as defined
herein.

The Asbestos Removal Contractor will commence work on the initial side abated when
the Lead Abatement Contractor has completed the initial clean-up on that side and

component removal on the subsequent adjacent side.

The Asbestos Removal Contractor will remove and dispose asbestos shingle siding, felt
paper, and associated tar adhesive.

H.

I

J

K

The Asbestos Removal Contractor will remove all barriers and dispose as construction
debris.

The Asbestos Removal Contractor will then perform preliminary clean-up and wipe all
barriers clean. The asbestos inspector will perform a visual inspection to ensure all
asbestos containing materials have been removed before barriers are removed.

The Abatement Subcontractor and Asbestos Abatement Subcontractor will continue work
in a fashion that will not cause leaded waste products to be combined with asbestos

waste products.

3.6.1.2 Variation 2 Sequence

A. The Abatement Subcontractor will be first on the job.

The Abatement Subcontractor will provide work area set-up for one entire building in
accordance with Specifications.

The Abatement Subcontractor will perform all exterior lead component removal, as

defined in these Specifications, including siding, but excluding felt paper and adhesive,

and excluding doors, windows, and associated components (i.e., trim, sills) one side of
the building at a time.

Work shall be performed sequentially to allow the Asbestos Removal Contractor to start

his work as soon as possible.

The Abatement Subcontractor will perform preliminary clean-up and wipe barriers clean

F

G

B.

C.

D

E.
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prior to Asbestos Contractor working on that side of the building.

The Abatement Subcontractor will continue to work around the building as defined
herein.

The Asbestos Removal Contractor will commence work on the initial side when the Lead
Abatement Contractor has completed the initial clean-up on that side and component
removal on the subsequent adjacent side.

The Asbestos Removal Contractor will removal all felt paper and associated tar adhesive.

The Asbestos Removal Contractor will then perform preliminary clean-up and wipe all
barriers clean.

I.

J

K.

The Asbestos Removal Contractor will removal all barriers and dispose as construction
debris.

The Abatement Subcontractor and Asbestos Abatement Subcontractor will continue work
in a fashion that will not cause leaded waste products to be combined with asbestos
waste products.

3.1 ABATEMENT PROCEDURES

3-l.l General

A. Overview The information contained in this section indicates specific abatement
procedures for designated components. The actual components to be abated are found
on Drawings and schedules located in Section xxx of the Contract Documents.

B Workmanship. All lead-based paint abatement activities shall be conducted in a

professional workman-like manner.

Exterior Component Removal

General. Abatement procedures detail both specific components and the generalities of
component removal. Generalities of abatement are detailed below. All resulting bundles
of "containers" of removed components and/or debris shall be carefully handled to reduce
the potential of ripping, bursting, or otherwise diminishing the integrity of the bundle of
"container."

Provide work area preparation in accordance with Section 3.1.

Care must be taken so that leaded materials are neither burned, nor dusted, nor result in
further exposure to workers, residents, children, or observers.

3.1.2

A.

1

2

a
-) Care shall be taken to avoid damage to adjacent areas during the removal of components

to be replaced. The Abatement Subcontractor shall run a utility knife around the edge
(score) of the abatement substrate and the adjacent (non-abated) substrate to cut any
bonding between the substrates and thereby eliminate damage.

4. If components to be removed contain gross areas of loose of peeling paint, these areas
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shall be wet scrapped or HEPA vacuumed prior to removal. The paint chips shall be

contained either in the HEPA vacuum or in a separate six (6) mil polyethylene bag.

Temporary encapsulants expressly for this purpose are also acceptable.

Components that are removed for replacement shall be temporarily wrapped for transport
to the dumpsters. Care shall be taken when transporting leaded components from the

work area to the dumpster. All leaded components shall be sealed in air tight containers
from transport to the dumpster. Once the material has been transferred, it shall be

removed from the container and placed in the lined dumpster. Specific components and

abatement procedures are:

Drainaqe Components

Gutter and downspouts. A p.y device may be used to carefully remove all brackets and
hardware providing support to the gutters and downspouts. Once the brackets have been

removed, carefully remove and lower gutters and downspouts to the ground. To not drop
or handle in a way that will cause additional damage to the painted surfaces. Once the
gutters and downspouts are removed, cut into manageable lengths no greater than three
(3) linear feet in length. Remove all nails prior to disposal.

DraiqAge B!a!q.

a.

(2.)

( 1.)

A pry device may be used to carefully remove all brackets and hardware providing
support to the drainage boots. Carefully remove the drainage boots for disposal. Where
required, excavate to a depth of six (6) inches below grade and snap cast iron boot to be

capped by General Contractor. Boots may be stripped of lead-based paint on site and

then disposed of as construction debris. Al1 on-site stripping shall be performed in a

secure area approved by the Consultant in accordance with Section 3.1.

Exterior Trim. A p.y device shall be utilized to carefully remove the exterior trim. Once

the exterior trim has been removed, the resulting material shall be cut into lengths that
are easily managed for the purposes of containerrzatron. Carefully lower trim boards to
the ground; do not drop.

c. Canopies. A pry device shall be utilized to carefully remove the individual components
of the canopies. Remove each component of the canopy and carefully lower to the
ground. Care shall be taken to preserve the integrity of the structural elements of the

canopies. Coordinate removal of existing lighting with the Electrical Subcontractor.
Containerization shall be accomplished by removing or flattening all nails to prevent
punctures or tearing.

d. Attic Vents. A pry device shall be utilized to carefully remove the attic vents. Remove
each attic vent and associated trim components and carefully lower to the ground. Care

shall be taken by the Abatement Subcontractor to avoid damaging existing roofing felts
and shingles. If damaged shingles are observed by the Abatement Subcontractor before
work commences, the Consultant must be informed. Failure to inform the Consultant
will result in the Abatement Subcontractor assuming responsibility for the damage.

y detach porch lattice from facade of building and porch landing

b

e Porch Lattice. Carefull
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f
for disposal.

Exterior Wood Shinsles. Clapboards. and Soffit. A pry device shall be utilized to
carefully rem()ve the exterior wood shingles, clapboards, and soffit. When siding and
soffits, avoid dropping a distance greater than ten (10) feet. Continuously control dust
utilizing an airless spray or apply a light application of water. Avoid damaging felt paper
at all buildings. Do not allow waste to accumulate. Remove or bend back all nails from
existing sheeting. Cut clapboard to sections no greater than three (3) feet lengths.
Containerization shall be accomplished by removing or flattening nails to prevent
punctures or tears in container lining.

Electrical Conduit. On all lead painted surfaces, carefully remove electrical conduit by
using a pry device (crow bar "pig's foot", etc.) in such a manner as to protect integrity
of conduit and adjacent surfaces from damage. Coordinate and perform work under
supervision of the Electrical Subcontractor.

The Abatement Subcontractor shall perform all procedures as defined in Section 02090
3.1.3 A.

All windows sashes, sills, jambs, and trim on basement windows shall be removed down
to a base substrate surface (rough opening).

Removal of Window Components

Execution of component removal shall follow applicable methods specified in this
section. Window component removal shall be limited to the individual components listed
in Section 3.0 of this specification.

Preparation procedures identified in 3.1 and 3.2, shall be strictly adhered to. Using a

HEPA vacuum equipped with a metal attachment, remove and vacuum all loose chips
and flakes of paint from window trough components and remove existing exterior storm
windows and screens and dispose of as construction debris.

Any damage to adjacent surfaces due to component removal shall be repaired and
restored with similar or better materials to the approval of the Owner.

The sequence of work for component removal shall follow this prescribed order:

a. Unscrew exterior stops and remove
b. Remove top sash

c. Remove parting beads with pry or pliers
d. Remove bottom sash

e. Using a pry, remove right and left side window trough casings
f. Pry off head stop
g. Remove existing mullions
h. Remove exterior header
i. Remove all loose dirt and debris, HEPA vacuuming all surrounding surfaces and

window well
j. Follow procedure of 5. below

5. After initial clean-up procedures are completed the following shall occur:

ob

1

2.

1

2.

IJ

4
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Inspector shall be notified of completion of window removal and clean-up
Inspector will perform a visual inspection
Once acceptable, encapsulate window components with white latex spray paint
Keep critical barriers intact
If no visible debris is found, window replacement shall proceed as specified in Section xx
of Architectural Specifications.

Removal of exterior door jambs and casings and exterior doors.

Any damage to adjacent surfaces due to component removal, shall be repaired and
restored with similar or better materials to the approval of the Owner.

All door jambs and casings scheduled for abatement will be removed according to this
prescribed sequence.

Preparation procedures shall be performed as described in 3.1 and3.2.

Carefully score paint and caulk lines at walls adjoining casings with razor knife.
Removal of jambs and casings shall not damage existing plaster or gypsum board and
paint.

Carefully pry jambs and casings from wooden anchors and remove, using a wood block
at the fulcrum point to protect the plaster.

Remove any protruding paint ridges. Scrape and HEPA vacuum all loose paint and
debris.

Fill damaged spaces with plaster to make walls smooth.

After initial cleanup procedures are completed, the following shall occur:

Inspector shall be notified of completion of removal and proper cleanup.

Inspector will inspect for any visible dust or debris.

After approval is given by Inspector, door system installation shall occur without the
removal of the mini-containment chamber.

Once door system is installed according to the specification, chamber may be removed
after HEPA-vacuuming of the chamber surfaces.

CAUSTIC PAINT REMOVAL - PROCEDURES

General. Caustic paste application and use shall be in accordance with manufacturer's
instruction for each product. Prior to beginning the application, all accumulated dust,
dirt, and visible oil and grease shall be removed with a five percent TSP and water
solution or other equally effective cleaning agent. When a caustic stripping agent is used
as the abatement agent, the Abatement Subcontractor shall provide and ensure the use of

2_

1
J

a.

b.

c.

d.

e.

4.

a.

b.

c.

d.

3.1.3

A.
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1

the following items

Full-body coveralls with hood impervious to caustic substances;

Gloves impervious to caustic substances;

Glove extenders;
Face shield;
Appropriate boot or shoe covers;
An eyewash station;
A suitable and unrestricted wash area in the event of inadvertent exposure

Paint Removal - A caustic stripping agent may require multiple applications, depending
on a variety of circumstances. When this type of material is used, care should be taken
to avoid drying of the agent. It may become necessary to lightly mist over area with
water to keep it moist. Surfaces that come in contact with the stripping agents used in
this methodology during washing or neutralizing shall be completely cleaned before the
waste dries.

a. Each worker, in order to be allowed in the work area, must have received specific
instructions on the procedures to remove material that inadvertently comes in contact
with skin, and eyewashing procedures, together with information on the nature of the
danger. This can be accomplished by general safety meetings that are regularly
scheduled and with a "right-to-know" booklet that is in a location that is known to all
persons and is readily accessible.

In addition to standardized work area preparation, to protect surrounding areas,

polyethylene sheeting shall be placed flush to the surrounding walls for a firm seal to
avoid leakage of waste below the polyethylene sheeting, and the joint shall be caulked.
The Abatement Subcontractor may place absorbent pads or material below the surface
being abated and/or place waterproof duct tape on the surface adjacent to that being
abated, to prevent damage to the adjacent wall or floor surface. The Abatement
Subcontractor is responsible for repairing any adjacent surfaces harmed by the chemical
removal process. This includes contamination of these surfaces by chemical residue.

A dwell time may be a specified by the manufacturer. The Subcontractor shall run a

series of test patches to determine the optimal amount of time for the chemical to work
on a particular component.

Removal of the caustic stripping agent after dwell time shall be performed by scraping
the waste off the substrate onto the paper, using a metal scraper. Application process
shall be repeated if, in the opinion of the Consultant, complete removal of the paint is
not attained. At no time shall dry scraping be used.

Once removal of paint from the abated surface is complete, clean-up procedures shall
then follow and include wash-down of the surface and neutralization.

f. Once the neutralizing process is complete, the surface shall undergo normal clean-up

b

c.

d

e.
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B

I
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I
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procedures of HEPA vacuuming, wet wash and repeated HEPA vacuuming.

All worker protection equipment as specified shall be left within the work area during
all phases of the work. This equipment may be transferred between work areas using
double six (6) mil polyethylene bags to prevent contamination of clean areas.

All accumulated debris resulting from removal of caustic paste shall be treated as

hazardous and shall be properly stored and disposed of according to EPA, DOT, and all
other applicable federal, state, and local regulations.

Any wood flooring contaminated by the absorption of lead caustic shall be replaced by
the Abatement Subcontractor at his/her expense.

Application and Removal

Spray or hand trowel paste according to manufacturer's specifications (no less than Vq"

thick). The caustic stripping agent should be applied with recommended special spray
equipment approved by the manufacturer to ensure proper application of product, if spray
application is used.

During spray application no more than two workers (one person applying and one helper)
shall be allowed in the work area. Security of work area is absolutely essential.

Never remove material with personnel below, or in a manner that would allow caustic
to fall on, splatter or contact personnel in the vicinity of the removal.

- Minimize the fall distance of the paste/paint.

Work area shall be properly heated so as to meet temperature requirements outlined in
the manufacturer's specifications. Heating procedures shall be subject to the approval
of the Consultant and Owner, and shall be supplied by the G.C.

Abatement Subcontractor shall make certain that during the application, dwell time and
removal of caustic paste, the work area is secured.

Clean Up

Collect caustic paste cloth with paste/paint along with remaining residue and put into six
(6) mil polyethylene bags and dispose of in compliance with all regulations and
specifications.

Spray surface lightly with water spray. Then with a nylon scrub brush, agitate surface
to loosen all residue. Thoroughly scrub surface, being sure to get all crevices, grooves,
cracks, etc.

Lightly spray clean water on surface, removing remaining residue. The use of a wet
vacuum to assist in the clean-up is suggested. Make certain that entire surface is clean
of any paint/paste residue.

a.

2

1
-)

4.

C
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Treat residue (paste, paper, water, etc.) as hazardous waste until results of TCLP tests are

available. Disposal will be dependent upon these results.

Neutralization

Apply caustic stripping agent neutralizer in accordance with manufacturer's recommenda-
tions. Wash neutralizer off with clean water, per manufacturer's recommendations.

Apply second application of caustic stripping agent neutralizer if needed and allow to
dry. After one to three (1-3) hours, wash neutralizer off with clean water and allow
surface to dry completely.

Abatement Subcontractor should use pH paper to determine if neutralization is adequate.

A dry surface showing a pH of between 6 and 8 after the proper drying out period, is

ready to be recoated. A pH over 8 should be treated to another application of neutralizer
and left to dry before retesting. It is most important that the surface properly dry out
before recoating.

3.1.4 Caustic Paint Specific Component Substrate

A The following shall be used as a guide by which certain specific components/substrates
will be abated through the use of caustic pastes. Any specific component/substrate not
herein mentioned, but so identified and designated, shall be abated according to
manufacturer's recommendations. The exact locations of specific surfaces to be abated

by this method are listed in Section 3.0.

1. Removal of Paint from Bulkheads. Paint shall be removed from all bulkheads in place.

Special care must be taken to remove all paint from hinge mortises and frame to wall
joints. A prefabricated plastic or metal drip pan may be placed on the floor at the
junction of the bulkhead frame on top of any protective polyethylene sheeting. Drip pans

may be placed at all sides of the bulkhead frame and abut the frame to create a seal to
prevent leakage of the caustic paste below the work area seal. The drip pan shall be

large enough to contain all leakage.

Removal of Paint from Round Vents

I

2

J

2.

(a) Paint shall be removed from round vents as identified in Section 3.0. A11 paint shall be

removed from entire surface on both sides.

a
J Removal of Paint from Stair Railings Svstem

Paint shall be removed from railings, posts, guards, balusters, and all other metal stair
surfaces.

(a)

(b) Paint shall be removed from the underside of flat surfaces of the railings, guards, or other
surfaces.

Great care shall be taken to prevent caustic paste from leaching into concrete landings
utilizing work practices previously described.

(c)
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Each railing system shall be prepared for abatement by sealing off dwelling unit entrance
doors. Waterproof tape shall be applied to every door at all seams. Each door shall then
be covered with two layers of six-mil polyethylene sheeting and sealed to the door
frames to create an airtight seal.

4. Removal of Paint from Window. Door. Vent. and Canopv Flashing. and Lintels

(a) Paint shall be removed from all visible metal surfaces of the window/door flashing and
lintels as identified in Section 3.0.

(d)

(b)

(c)

(d)

3.8

3.8.1

A.

Caustic remover shall not come in contact with anodized aluminum windows.

Work shall be performed only when weather conditions permit.

If chemical is left on overnight, a barrier tape shall be erected and maintained until the
chemical is removed.

DAILY CLEANUP

At the completion of each workday, the Abatement Subcontractor shall clean the inside
of the work area. At a minimum, the following procedures shall be adhered to:

Cleaning

End of Dav Cleaning. Thirty (30) minutes or more if necessary prior to the end of each

work day, the lead work area must be cleaned of all debris. Under no circumstances will
lead clean-up be permitted when active lead paint abatement work is proceeding. All
abatement activity must cease during the cleanup period.

B

Such cleaning shall include a thorough HEPA vacuuming of all affected surfaces, as

determined by the Consultant. Additionally, cleaning requires the use of a solution of
five percent tri-sodium phosphate (TSP) or other equally effective cleaning agent. All
waste materials generated during this daily clean-up shall be disposed of as hazardous
waste, unless analytical testing proves otherwise.

Equipment Cleaning. Durable equipment, such as power and hand tools, generators, and
vehicles shall be cleaned at least monthly or prior to removal from buildings undergoing
abatement or the site. All equipment shall be cleaned by HEPA vacuuming and
high-phosphate (tri-sodium phosphate) washing (or use of an equivalent cleaner).

l. Hieh Efficiencv Particulate Air (HEPA) vacuum: The Abatement Subcontractor will
obtain training in the use of the HEPA vacuum from the manufacturer prior to use and
submit evidence of this training to the Owner and Consultant. The Abatement
Subcontractor shall obtain HEPA vacuum attachments, such as various size brushes,
crevice tools, and angular tools to be used for varied applications and service the HEPA
vacuum routinely to assure proper operation. Caution shall be used any time the HEPA
is opened for filter replacement or debris removal. Operators shall wear a full set of
protective clothing and equipment, including respirators, when using and emptying the
HEPA vacuuming equipment.
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C. Preliminarv Clean-Up. Upon completion of the lead paint abatement and a satisfactory
visual inspection by the Owner/Consultant in a given work area, a preliminary clean-up
shall be performed by the Abatement Subcontractor. This clean-up includes removal of
any contaminated material, equipment or debris including polyethylene sheeting from the

work area, except for critical barriers. The polyethylene sheeting shall first be sprayed

or misted with water for dust control, the resulting abatement debris removed, then the
sheeting shall be folded in upon itself. A1l polyethylene sheeting used for critical barriers
shall remain in place until final clearance testing results have passed the clearance criteria
set forth herein.

1. Large Debris Large debris from demolition (i.e. doors, windows, baseboards) shall be

wrapped in polyethylene sheeting at least six-mil thick, sealed with heavy duty duct tape,
and stored until proper disposal.

Small Debris. Prior to picking up or collecting small debris, the surfaces of this debris
will be sprayed with a fine mist of water. The debris will be picked up, collected and
placed into a single plastic bag, at least six-mils thick. The bags shall not be overloaded,
shall be securely sealed, and shall be stored in the designated area until disposal. Dry
sweeping is not permitted in the work area; wet sweeping will require approval by the

Consultant.

Sheetine. Removal of surface six-mil polyethylene sheeting shall begin from upper
levels, such as on cabinets, counters or shelves. Removal of floor polyethylene sheeting
shall begin at the comers and folded into the middle to contain the dust or residue. A11

collected polyethylene sheeting shall be placed in six-mil polyethylene bags for proper
disposal as described in this Specification.

4. HEPA Yaquuaql!9. Once the six-mil polyethylene sheeting is removed from the work
area, cleaning shall begin with a thorough HEPA vacuuming of all surfaces, starting at
the ceilings, proceeding down the walls and including window, doors and door trim and

floor. The floor shall be vacuumed last, beginning at the farthest comers from the

entrance to the work area. HEPA vacuuming shall again be performed as noted above,
after the following TSP wash.

TSP Wash. Abatement Subcontractor shall next wash or mop the same surfaces with a

tri-sodium phosphate (TSP) detergent solution (five percent) or other equally effective
cleaning agent and allow surfaces to dry. Then a second HEPA Vacuuming of the sur-
faces will be performed by the Abatement Subcontractor, as described above. By the
conclusion of the cleaning phase, all visible dust and debris shall have been completely
removed.

Hlzqiene. Cleaning Equipment and Supplies. Special attention shall be given to personal
hygiene and the cleaning of supplies and/or equipment. A11 mop heads, sponges and rags

shall be replaced or changed daily, at a minimum. Rags, mop heads or sponges may be

reused if Abatement Subcontractor has them cleaned via a washing system specially
equipped with HEPA filtration.

2.

5

6
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l Detergents. The Abatement Subcontractor shall prepare and use detergents containing
five to ten percent TSP according to the manufacturer's instructions. The manufacturer's
recommended coverage will be followed. The waste water from clean up shall be

contained and disposed of according to all applicable Federal, state, county and local
regulations and guidelines. In no instance shall waste water be disposed in storm sewers
(e.g., yard inlet or street drain) or sanitary sewers (e.g., toilet, sink, or any other
household/residential/commercial type drain system) without specific governmental
approval.

VISUAL INSPECTIONS3.9

The Abatement Subcontractor shall request a visual inspection by the Owner or
Consultant. If the area does not pass a visual inspection (e.g., no visible dust or debris),
the Abatement Subcontractor shall reclean the area as outlined in Steps 4,5,6, and 7 in
Section 3.8(c).

3.9.1 Post-abatement Visual Inspection The Consultant shall confirm job completeness by
determining whether all surfaces have been abated according to the approved abatement
plan and project specification. The Consultant will then determine if the building has

been adequately cleaned by examining all surfaces for dust and debris. If dust is found,
the work area should be recleaned, and the damp cloth test repeated.

3.9.2 Post-abatement Clearance When all surfaces have passed visual inspection, wipe
samples as detailed in Section 3.8.4 (1) shall be performed by the Consultant. The
standards for passing a wipe test are outlined in Section 3.8.4 (2). Should laboratory
results indicate that the wipe test clearance level is exceeded, the Abatement
Subcontractor shall re-clean the affected area, at no additional cost to the Owner, utilizing
the methods specified above. Retesting will then be performed to verify compliance with
the mandated levels. Abatement Subcontractor shall pay for all additional testins and
provide, at no additional cost. a recleaning of an effected area and personal belongings
until the clearance level is achieved.

Finish Coatines. Finished coatings including, but not limited to, stains, primer, sealers

and polyurethane coatings, if used, shall only be applied upon approval by the Owner/
Consultant. Any surface requiring painting shall be primed with an approved primer.
All primers or finish coating materials shall have labeling stating, in equal or appropriate
wording, "does not contain lead-based paint greater than 600 parts per million" (0.06Vo)

and "does not contain mercury." In lieu of label wording, a manufacturer's statement to
this effect may be substituted.

Inspection/Clearance Standards. When clean-up has been completed and all surfaces
have been final cleaned, wipe samples by the Consultant or Industrial Hygienist will be
performed. The following standards must be met for all "clearance" requirements:

Wipe Tests

When only some component types are to be sampled in a specific area, the Consultant
will ensure that the component types to be sampled are randomly selected. Within an

area, the specific components to be sampled shall be selected at random and the specific
sample location on a large component shall be selected at random.

3.9.3

3.9.4

3.9.4_t
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In order to compare results with applicable federal clearance criteria, the following
methods must be used.

The sampling location (a specific surface area) must be selected, and the surface area of
that location carefully measured and recorded.

The wipe sampling procedure must ensure that a very high percentage of the surface dust
present on the sample location is captured on the wipe.

Wipe sample collection criteria for abatement shall be as follows:
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1

Step-by-Step Summary

Clearance: How To Do lt
Decide who will conduct clearance. Clearance on all abatement projects and federally
funded interim control work must be done by a certified risk assessor or inspector
technician. The U.S. Department of Housing and Urban Development (HUD) strongly
recommends the use of a certified risk assessor or inspector technician who is completely
independent of the lead hazard control contractor to eliminate conflicts of interest. Some
local jurisdictions may require a license to conduct clearance.

Finish the lead hazard control and cleanup effort. Seal floors before clearance testing (if
necessary).

Wait t hour to allow any airborne dust to settle. Do not enter the room during that hour.

Conduct visual examination.

a. Determine if all reqluired work has been completed and all lead-based paint hazards
have been controlled.

b. Determine if there is visible settled dust, paint chips, or debris in the interior or around
the exterior.

Complete the Visual Clearance Form contained in this chapter; if all specified work was
not completed, inform the owner and order completion of work and repeated cleanup, if
necessary.

Conduct clearance dust sampling of floors, interior window sills, and window troughs
using the protocol in this chapter.

Conduct clearance soil sampling if bare soil is present that was not sampled previously, or
if exterior paint work was completed as part of the lead hazard control effort.

Complete the Dust and Soil Sampling Clearance Form contained in this chapter.

Submit samples to an Environmental Protection Agency (EPA) recognized laboratory
participating in the National Lead Laboratory Accreditation Program for analysis.

lnterpret results by comparing them to the HUD Interim Clearance Standards contained in
this chapter (until EPA issues its health-based leaded dust standards).

If clearance is achieved, go to step 15.

Order repeated cleaning if results are above applicable standards. Clean all surfaces the
sample represents. If both window and floor samples fail, the entire unit must be

recleaned.

Continue sampling and repeated cleaning until the dwelling achieves compliance with all
clearance standards.

2

J

4.

5.

6.

7

8.

9.

10.

11.

12.

13.
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14. Complete any related construction work that does not disturb a surface with lead-based
paint (all work that does disturb painted surfaces or that could generate leaded dust should
be completed as part of the lead hazard control effort).

Issue any necessary certificates of lead-based paint compliance or releases and maintain
appropriate records.

l5

Step-by-Step Summarv (continued)

16. Permit residents into the cleared work area

Clearance criteria shall be as follows:

Surface Leaded Dust Loading
(pg/ft'z)
(micrograms per square
foot)

Wipe Only

Floors 100

lnterior Window Sills (Stools) 500

Window Troughs 800

Exterior Concrete Or Other
Rough Surfaces

800

3.9.5 Inspections. In addition to various daily inspections of the lead work area and abatement
practices, the Consultant will make four (4) mandatory inspections during the work, one
during each phase of removal. Each inspection must be requested by the Abatement
Subcontractor to be performed by the Consultant to the Consultant's satisfaction before
work may begin for next phase of work, or an area accepted. Failure on the part of the
Abatement Subcontractor to obtain the Consultant's approval before proceeding to the
next scheduled phase is regarded as a violation of this section. In the event of this
occurring, Consultant will request work be stopped and Owner will be contacted to
intervene. The four (4) inspections are as follows:

1. Window and Door Barrier Completion. Abatement Subcontractor shall have all
abatement preparations of the work area complete, as described in Sections 3.1

App 7.3-56
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3.9.4.3 Retests. Should laboratory results indicate that the wipe test clearance level is exceeded,
the Abatement Subcontractor shall reclean the affected area, at no additional cost to the
Owner, utilizing the methods specified above. Retesting will then be performed to verify
compliance with the mandated levels. Abatement Subcontractor shall pay for all
additional testing and provide, at no additional cost, a recleaning of an affected area until
the clearance level is achieved.
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2. Post Removal Inspection. Abatement Subcontractor shall have completed abatement and
final clean-up of all visible debris and perform final cleaning techniques of TSP washing
and HEPA vacuuming as described in Section 3.8.

3. Daily Clean-up. Abatement Subcontractor shall have completed daily cleanup as defined
in Section 3.7

4. Final Clearance. Consultant will perform final clearance wipe testing 24 hours after final
clean-up activities are completed as described in Section 3.9.

3.9.6 Air Sampling Procedure

Air sampling shall be conducted by the Consultant. Samples shall be collected and
analyzed for total airbome lead. Air sampling will be collected during, but not limited
to, the pre-abatement and post-abatement periods.

A.

B.

3.9.7

Samplinq Apparatus. Air Sampling shall be collected utilizing a closed-face, 3J
millimeter cassette. A mixed cellulose ester filter with 0.8 micrometer pore size with a
cellulose support pad shall be placed in the cassette. Air sampling pumps shall be

calibrated at 2.0liters per minute prior to sampling. All pumps shall be post calibrated.

Anal)ztical Method. The NIOSH 7082 (AAS) procedure shall be used for sample
analysis. A blank filter shall be submitted with each set of samples.

Data Reporting for Lead in Air

Laboratory results for air samples shall be provided in micrograms of lead per cubic
meter of air.

lnformation specific to obtaining the air samples should be listed on a separate data form
for air samples, which would include the following:

A. Location where sample was taken
B. Length of time in use

C. Approximate volume of air sampled
D. Abatement/clearance status

E. Abatement method (e.g., removal vs. enclosure)

3.9.8 Analytical Laboratory Qualifications

Analytical laboratories must be recognized by the EPA as participating in the National Lead
Laboratory Accreditation Program (NLLAP). The Laboratory must show evidence that it is pro-
ficient in lead analysis under the Environmental Lead Proficiency Analytical Testing Program.
If the laboratory is not currently enrolled in these programs, the laboratory will be required to
enroll in the next round of ELPAT samples. The laboratory must be accredited within a one year
period by an organization recognized by NLLAP that has signed a Memorandum of
Understanding with EPA. Currently, the American Industrial Hygiene Association (103-849-
8888) and the American Association for Laboratory Accreditation (301-670-1377) have signed
such memoranda of understanding with EPA.
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1

2

A1l dust, paint, and soil samples shall be analyzed for total lead, not "bioavailable" lead,
as required in the HUD Guidelines for Evaluation and Control of Lead-Based Paint in
Housing.

The following procedure (or equivalent) shall be employed for the analysis of the wipe
samples:

Remove and unfold the wipe from the shipment container. Cut the wipe into small pieces and
place in a 125 ml Phillips beaker. Quantitatively rinse the shipment container into the Phillips
beaker. Cover the wipe with 10 ml of distilled water. Add 2 ml of concentrated HNO3 and 2 ml
of HC1. Gently heat for 20-30 minutes under reflux. Cool and transfer both the liquid and the
bulk material left to a 50 ml volumetric flask. If there is too much bulk material left over, rinse
with distilled water and squeeze with a glass rod. Add distilled water to make up to final volume.
Prior to analysis by AA or ICP, an aliquot is filtered through ashless filter paper, then centrifuged
at 9K rpm for 20 minutes. The supernatant liquid is drawn off and analyzed.

3.9.9 Qualifications of Sampling Personnel

All personnel conducting environmental sampling for this project should be certified as a lead-
based paint inspector, risk assessor, or inspector technician or equivalent by the Environmental
Protection Agency or the appropriate state agency, or be under the supervision of such a person.
Certified Industrial Hygienists are not required to have additional certification as a lead-based
paint inspector.

3.10 DISPOSAL OF WASTE MATERIAL

3.10.1 Caution Note for Contractors

All materials, whether hazardous or non-hazardous, shall be disposed of in accordance with all
laws and the provisions of this Section and any or all applicable federal, state, county, or local
regulations and guidelines. It shall be the sole responsibility of the Qualified Abatement
Subcontractor to assure compliance with all laws and regulations relating to this disposal. Until
analytical results are available, all waste materials (including water) shall be segregated and
treated as hazardous.

Applicabilitv. Initial TCLP results have been used to classify waste into six categories.
The categories are defined by the substrate type and the amount of the six toxic metals
regulated by RCRA and most commonly found in paint.

Waste Seqreqation - The Abatement Subcontractor shall be responsible for segregating
waste in accordance with the previously defined six categories. Separate waste dumpsters
shall be used for each of the six categories. Prior to disposal of each dumpster of waste,
a representative sample will be collected by the on-site inspector, paid for by the
abatement Subcontractor and analyzed by TCLP for the RCRA metals. The result of
each TCLP analysis will dictate the disposal requirement for each dumpster. Unit prices
listed in Section xxx shall be utilized to compensate for additional disposal cost
associated with disposing of materials as hazardous waste.

A.

B
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C. Component Classification - The initial TCLP results have been used to establish the
following waste segregation categories:For bidding purposes Categories I and IV shall
be considered construction waste. Categories II, [I, V, and VI shall be considered
hazardous waste.

Wood Substrates

Catesory I

Residential windows without putty
Comer boards
Basement window sills
Wood Gutter
Thresholds

b. Category II

Attic Vent
Entrance door jamb
Entrance door header
Wood shingle
Entrance door casing
Canopy components
Trellis
Clapboard siding
Toeboards
Basement window with putty
Residence window with putty
Basement window without putty
Caulks and Sealant

c. Cateqorv III

Entrance door
All exterior trim
Soffit
Metal Substrates

d. Catesorv IV

e.

no components listed

Categorv V

Electrical Conduit
Metal flashing
Miscellaneous metals i.e., hooks, brackets

Catesory VI

Copper downspouts

f.
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Disposal Requirements. The Abatement Subcontractor shall contact the Regional EPA,
state, local, and all other pertinent authorities to determine lead-based paint debris
disposal requirements. If applicable, the requirements of the Resource Conservation and
Recovery Act (RCRA) must be complied with, as well as any or all other applicable
federal, state, county, or local waste requirements.

The Owner/Consultant will supply the Abatement Subcontractor with a list of some of
the appropriate agencies. During or after the actual abatement, the Abatement
Subcontractor shall not leave any debris in the yard or near-by property, incinerate debris,
dump debris by the road, place debris in any unauthorized dumpster, or introduce lead

contaminated (non-filtered) water into storm sewers (shall not be poured down yard inlet
or street drain) or sanitary sewers (shall not be flushed down toilet or any other
household/residential/commercial type drain system). All waste water shall be labeled
"filtered" (using 5 micron filter) or "non-filtered." All non-filtered waste water containers
shall be labeled "hazardous waste" and with a date the Abatement Subcontractor began
to collect contaminated water in that container.

EPA ID Numbers. The Abatement Subcontractor shall apply for an EPA identification
number from the appropriate office; if more than 100 kg of hazardous waste will be

generated from the abatement process during any calendar month. If less than 100 kg
is to be generated, the Abatement Subcontractor shall obtain a Small Quantity Generator
RCRA Hazardous Material ID number. The Consultant will assist the chosen Abatement
Subcontractor in contacting the appropriate office to secure the identification number.
The Abatement Subcontractor also has the responsibility to coordinate this action through
the State and secure any additional number as required.

The following testing must be performed by a laboratory properly certified by the State

of State. The name of the laboratory must be supplied to the Owner/Consultant prior to
the initiation of the testing.
TCLP Test. Testing on lead-based paint abatement waste materials by use of the
Toxicity Characteristic Leaching Procedure (TCLP) will be completed and paid by the
Abatement Subcontractor, and results shall be supplied to the Consultant and Owner.
Testing results on most building components have been performed by the Consultant and
are attached to this contract specification.

Testine of Materials. The testing of material shall be performed as obtained to minimize
the storage of "assumed" hazardous material. In absence of written official state

guidance, the Abatement Subcontractor shall take at least one (1) composite sample of
the items listed below for the RCRA eight (8) heavy metals. The Abatement
Subcontractor shall also determine if additional testing for other compounds, such as pH,
flashpoint, etc., are required for disposal at a particular landfill. The following materials
shall be tested to determine whether or not they are hazardous:

Waste water.
Dust from HEPA filters.
Metals that have not been previously tested.

1.

2.
a
J.

App 7.3-60



Appendix 7,3

4.

5.

6.

1.

8.

9.

H.

Plastic sheets, duct tape, or tape used to cover floors and other services during the
lead-based paint removal.
Solvents and caustics used during the stripping process.
Liquid waste, such as wash water used to decontaminate wood after solvents have been
used, and liquid waste from exterior (or interior) water blasting.
Rags, spohges, mops, scrapers, and other materials used for testing, abatement, and
clean-up.
Disposable work clothes and respirator filters cartridges.
Any other items contaminated with lead-based paint or items produced as a result of
lead-based paint abatement activity, such as the water filters.

Storage Requirements. Any item found to be hazardous, by way of testing, shall be kept
in a secured area or lockable container that is inaccessible to all persons other than
abatement personnel. All hazardous waste shall be labeled "Hazardous Waste - Contains
Lead" and a date that the Abatement Subcontractor began to collect waste in that
container. All hazardous and non-hazardous waste shall be kept in totally and completely
separate containers. Until TCLP testing proves an item to be non-hazardous, all items
shall be considered hazardous and stored in a secured area or lockable container.

Requlations. The Abatement Subcontractor will be required to comply with the Resource
Conservation and Recovery Act (RCRA) and/or any other applicable state, county law,
regulation and/or guidelines, whichever is most stringent.

J. Waste Transportation. If the Abatement Subcontractor is not a R,CRA/DOT/EPA
certified Hazardous Waste Transporter, a contract shall be entered into with a certified
transporter to move the waste. The Abatement Subcontractor shall require the certified
hazardous waste transport firm to follow RCRA, DOT, EPA, and anylall other applicable
regulations. Many transporters are also capable of supplying pertinent information and
services applicable to necessary rules, regulations, and specifications. The certified
transporter/hauler shall submit for Owner/Consultant approved their qualifications to
perform the work as specified herein. The Abatement Subcontractor shall be responsible
for all actions of the waste hauler as pertaining to waste removal and disposal under this
Section and all EPA, DOT, and other applicable regulations.

The Abatement Subcontractor must supply documents that detail the site(s) to be used
for ultimate waste disposal. Documents from these disposal sites must be supplied by
the Abatement Subcontractor to the Owner/Consultant from the disposal facilities stating
thathazardous and/or construction waste will be accepted by these facilities. [n addition,
the Abatement Subcontractor must submit documents from these sites proving that they
are licensed/permitted to accept such waste and will accept the waste proposed by the
Abatement Subcontractor for treatment or ultimate disposal.

K. Waste Containers. The Abatement Subcontractor will comply with EPA and DOT
regulations for waste containers. The Abatement Subcontractor shall contact the state and
local authorities to determine their criteria for containers. In the case of any conflict in
regulations, the more stringent regulation shall apply.

I.

1
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Emergencies. Abatement Subcontractors shall: contact local fire, police, hospitals or
local emergency response teams and inform them of the type of hazardous waste activity
and ask for assistance in the event of an accident; keep and properly maintain a suitable
fire extinguisher(s) on site; have an immediate means of communication with a regulatory
agency in the event of an emergency; keep a list of phone numbers of regulatory
agencies on site, make sure all employees know how to deal with all types of accidents;
make one person who is always on site, when the site is occupied, the emergency
coordinator to ensure that emergency procedures are carried out in the event an

emergency arises; and keep and maintain a "right to know" manual that is in an easily
accessible location and in an area that is known to all employees.

Disposal Packaging. The Abatement Subcontractor shall place lead-based paint fragments
and debris produced as a result of any abatement activity and lead dust in six-mil
polyethylene (plastic) bags that are air-tight and puncture-resistant.

Cleanins Materials. The Abatement Subcontractor will place all disposable cleaning
materials such as sponges, mop heads, filters, disposable clothing, and brooms in six-mil
plastic bags. If after testing, those materials are determined to be hazardous, the bags

will be sealed, labelled, and considered hazardous waste.

Contaminated Debris. In particular, the Abatement Subcontractor shall separate, label,
and containerize the following:

All paint or paint fragments removed by chemical strippers, surface preparation, or by
any abatement methodology;
Grossly contaminated body suits;
HEPA vacuum contents, filters, and respirator cartridges: paint chips or other abatement
debris on plastic should always be HEPA vacuumed prior to picking up the plastic.
All hazardous wastes or materials should be kept totally separate from non-hazardous
materials.

Polvethvlene Sheetine. The Abatement Subcontractor shall clean surfaces and equipment
and containerize large debris. Prior to removing any six (6) mil polyethylene sheeting,
the Abatement Subcontractor shall lightly mist the sheeting in order to keep dust down
and remove and containerize any debris and fold six (6) mil polyethylene sheeting inward
to contain debris and to form tight bundles to containerize for disposal. The Abatement
Subcontractor shall place all plastic sheeting in six (6) mil thick polyethylene bags and
seal.

Removing and Transporting Waste

Vehicles. The Abatement Subcontractor shall ensure that all non-hazardous waste is
transported in covered vehicles to a landfill, or lined landfill, if required.

Container Handline. The Abatement Subcontractor shall carefully place the containers
into the truck or dumpster used for disposal. At NO time will debris or containers be

thrown or dropped.

a.

b.
c.

d.

M.
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J Dust or Debris. If the Abatement Subcontractor subcontracts the removing of the
non-hazardous lead-based paint abatement waste, the Contractor shall ensure that the
company removing the waste material adequately covers all loads so as to assure that no
dust or debris is released.

4. Liquid Wastes. The Abatement Subcontractor shall contain and properly dispose of all
liquid waste, including lead-contaminated wash water if not filtered and drained.

Containers. The Abatement Subcontractor shall HEPA vacuum the exterior of all waste
containers prior to removing the waste containers from the work area and shall wet wipe
the containers to ensure that there is no residual contamination. Containers should then
be moved out of the work area into the designated storage area.

Solvents. The Abatement Subcontractor shall place solvent residues and residues from
strippers in drums made out of materials that cannot be dissolved or corroded by
chemicals. Solvents will be tested by the Abatement Subcontractor to determine of they
are hazardous. Solvents, caustic, and acid waste must be segregated and not stored in
the same containers.

Soil Sampling Procedure

Pre-abatement Soil Sampline. In order to establish baseline lead-in-soil conditions on
the site prior to the initiation of exterior lead abatement, soil samples will be collected.

Post-abatement Soil Sampling

Post-abatement soil samples, will be collected at the same building where pre-abatement
soils samples were collected.

If pre-abatement soil samples at any of the ten building locations exceed 1,000 pg/g, the
Contractor may be required to perform soil excavation and removal at additional cost as

specified in Section 3.10.4.

C. If pre-abatement soil samples are at or below 1,000 pg/g, and post-abatement soil
samples exceed 1,000 pg/g, the Contractor will be required to perform soil excavation
and removal at no additional cost as specified in Section 3.10.4 under Section 3.11

Damages.

3.10.4 Excavation and Removal of Contaminated Soil

Careful excavation will begin with equipment, such as an excavator or backhoe. Work
will continue with hand tools as directed by the Consultant. Careful handling of soil with
hand tools shall be employed in order to avoid damaging the structure and to minimize
waste generation.

Excavation to a depth of two (2) inches will take place within the area identified by the
Consultant.

Excavation will be performed with care to protect structures, utilities, sidewalks,
pavements, and other facilities from damage caused by equipment, contaminated soil, and
other hazards created by operations.

5.

6.

3.10.2

A.

3.10.3

A.

B.

A

B

C
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Excavated soils will be placed in a pre-designated area on six (6) mil polyethylene roll
sheeting and covered with the same material.

Proper protective measures will be taken to prevent human exposure to excavated soils.
Protective measures shall include installation of construction fencing around excavated

soil and staking or weighting polyethylene sheeting to prevent wind or precipitation
damage.

Careful removal of contaminated soil will begin with equipment, such as an excavator
or pay loader. Work will continue until all contaminated soil is removed from the area

outlined on the site plan to the specified depth.

Appropriate worker protection practices shall be followed as specified in OSHA
Regulations.

3.10.5 Laboratory Testing for Lead in Soil

Pre-abatement and post-abatement soil lead analysis will be performed. EPA protocols
for soil sampling will be followed

3.11 DAMAGES

The Abatement Subcontractor shall protect remaining surfaces such as drywall, paneling,
plaster, glass, and the property soil, etc., from damage. Damages to non-protected
remaining surfaces shall be repaired at the Abatement Subcontractor's expense. Random
background soil samples will have been obtained by the Consultant. Results will be

supplied without specifying their location. The Abatement Subcontractor is responsible
for damages if the property soil becomes further contaminated. Reference is made to
Section 3.10.1 and 3.10.2.

3.12 REOCCUPANCYCRITERIA

During all stages of the exterior abatements, dwelling units will be reoccupied after final
cleanup and visual inspection completed by the Consultant at the end of each work day.
Two sets of post-abatement wipe samples analyzed by atomic absorption spectroscopy
(AAS) will be collected for confirmatory purposes. A comparison will be made with pre-
abatement wipe samples collected prior to abatement. If the two sets of results are not
statistically different, occupancy shall be maintained. However, if a unit is cleared and

re-occupied based on the Consultant's visual inspection and it then fails to meet the
clearance criteria based on the laboratory results, the cost of the cleaning of the
occupants' household fumishings will be bome by the Abatement Subcontractor. U.S.
HUD Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in Housing
will apply for lead wipe results.

F

G
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Example of a Risk Assessment Report

This Appendix provides examples of lead-based paint risk assessment reports in two types of
settings: a single-family rental dwelling operated by a small-scale owner (Appendix 8.1) and a
large multi-family housing development with many similar dwelling units (Appendix 8.2).
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Example of a Risk Assessment Report for a Single-Family Dwelling
Operated by a Small-Scale Owner

(See Appendix 8.2 for a Multifamily Risk Assessment.)

Part I: Identifying Information:

Lead-Based Paint Risk Assessment Report

For The Dwelling Located at:

1234 Main St.
Anywhere, Any State 300000

Prepared For:

Mr. Joseph H. Smith, Owner
4444 Podunck Way

Anywhere, Any State 300000
400-777-7777

By:

Michael L. Hazard, Certified Assessor
5678 Snowflake St.

Anywhere, Any State 300000
400-333-3333

Any State License No. 94-567

April 19,1994
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Summary

Part I: Identifying Information

Identity of dwelling(s) covered by report, identity of property(ies).
l. Risk Assessor, Name of Certificate (or License) and Number and State issuing

certificate/license.
2. Property Owner Name, Address, and Phone Number.
3. Date of Report, Date of Environmental Sampling.

Part II: Completed Management, Maintenance, and Environmental Results Forms and
Analyses
4. List of Location and Type of Identified Lead Hazards including an indication of which

hazards are priorities (this summary should be suitable for use as notification to residents).
5. Optional Management Information (Form 5.6) (not required for homeowners).
6. Maintenance/Paint Condition Information (Form 5.2 or 5.1).
l. Building Condition (Form 5.1).
8. Brief Narrative Description of Dwelling Selection Process (not required if all dwellings

were sampled).
9. Analysis of Previous XRF Testing Report (if applicable).
10. Deteriorated Paint Sampling Results (Form 5.3 or 5.3a).
11. Dust Sampling Results (Form 5.4 or 5.4a).
12. Soil Sampling Results (Form 5.5).
13. Other Sampling Results (if applicable).
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III: Lead Hazard Control Plan
Lead-Based Paint Policy Statement (not applicable for homeowners).
Name of Individual in Charge of Lead-Based Paint Hazard Control Program.
Recommended Changes to Work Order System and Property Management (optional, not
applicable for homeowners or property owners without work order systems).
Acceptable Interim Control Options For This Property and Estimated Costs.
Acceptable Abatement Options For This Property and Estimated Costs.
Reevaluation Schedule (if applicable).
Interim Control/Abatement to Be Implemented in This Property.
A Training Plan for Managers, Maintenance Supervisors, and Workers (this should include
named individuals), if applicable.
Method of Resident Notification of Results of Risk Assessment and Lead Hazard Control
Program (not applicable for homeowners). Note: This section should include a discussion
of how residents are to be educated about lead poisoning, before the risk assessment results
are released.
Signatures (Risk Assessor) and Date.

11.
18.

19.
20.
21.

22

23

Part IV: Appendix
24. All laboratory raw data.
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Summary

Part 1: Identifyinq Information

A lead-based paint risk assessment was conducted at 1234 Main St. in Anywhere, Any State

300000 for Mr. Joseph H. Smith, Owner, who is located at 4444 Podunck Way, Anywhere, Any
Srare 300000 (400-777 -7177) on April l, 1994. The risk assessment was conducted by Michael
L. Hazard, a Certified Risk Assessor (Any State License No. 94-567).

Part II: Results

4. List of Location and Type of Identified Lead Hazards
While the building and its paint are in reasonably good condition overall, the risk assessment

showed that lead-based paint hazards (as defined in Title X of the 1992 Housing and Community
Development Act) exist in the following locations:

a. Deteriorated lead-based paint on the exterior side of the windows

b. Leaded dust on the floor of Bobby's bedroom (the southeast bedroom on the second
floor).

Deteriorated lead-based paint on the interior door leading to Bobby's bedroom (the

southeast bedroom

A few other painted surfaces that have not been tested for lead are in "fair" condition and should
be repainted within the next year before further deterioration occurs. However, these surfaces

are not considered to be immediate "hazards," using criteria in the 1995 HUD Guidelines for the

Evaluation and Control of Lead-Based Paint Hazards in Housing. Those surfaces are:

Exterior Doors
Exterior Railings
All Interior Doors (except the bedroom door to the southeast bedroom, which is in poor
condition and requires repair immediately)
Interior window trim
Stairways
Bathroom cabinets

Since vacancies occur frequently in this property, these surfaces can be repainted at that time.
Before any scraping or sanding, the paint should be tested to see if it contains lead. The paint
on the porch floor is in poor condition, but since it does not contain lead-based paint, it does not
require priority attention.

There has not been any previous lead-based paint testing at this dwelling, although a lead-based
paint inspection of all painted surfaces is recommended so that potential lead problems can
monitored before they become hazardous. Soil lead levels were all below 400 yglg. Current
EPA and HUD Guidance for soil is 400 pg/g for bare play areas and 2,000 Fg/g for other areas.

Using these criteria, soil is not a hazard at this property.

c
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The owner has decided to select the followinghazard control measures, which are all acceptable
based on HUD's Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in
Housing:

stabilize the paint on the exterior of all the windows
remove the lead dust located in the child's bedroom
replace the door leading to the southeast second floor bedroom

Mr. Smith has chosen to use interim controls for the windows until 1997, when the State of Any
State is likely to begin a special loan fund for financing lead-based paint abatement that should
make window replacement financially possible. Mr. Smith will also make sure that the part-time
as-needed maintenance worker he uses will be trained. Certain property management practices
will be adopted to ensure that the normal repair work done will not disturb those surfaces with
lead-based paint.

After the cleaning and paint film stabilization work has been completed, clearance dust samples

must be taken to make certain that the dwelling is lead-safe before the family moves back in to
the room.

Reevaluation: Standard Reevaluation Schedule 3 contained in the HUD Guidelines applies to
this property, since one of the rooms had a dust lead level greater than the standard. Therefore,
the dwelling should be reevaluated in April 1995 (12 months from now). If no lead-based paint
hazards are identified at that time, another reevaluation should be conducted in April l99l (2

years later). [f no lead-based paint hazards are identified at that time, no further reevaluations
are needed. However, since lead-based paint may be present in the dwelling, the owner should
monitor the condition of all painted surfaces at least annually or whenever other information
indicates a potential problem.

Mr. Smith has agreed to share the results of this report with the Jones family, which now
occupies the residence and to provide the family with the EPA brochure and a brochure from the

Anywhere Childhood Lead Poisoning Prevention program as a way of educating the residents.
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Form 5.0
Resident Questionnaire

Children/Children's Habits

1. (a) Do you have any children that live in your home?Yes _X_No
(b) lf yes, how many?_2_Ages?_1_ _3_
(c) Record blood lead levels, if known

IF NO CHILDREN, SKIP TO Q.5

2. Locate the rooms/areas where each child sleeps, eats, and plays.

Family Use Patterns

Which entrances are used most frequently?_Front Door
WhichwindowsareopenedmoStfrequently?-LivingRoom-
Do you use window air conditioners? lf yes, where?_No_X_
(Condensation often causes paint deterioration)

(a) Do any household members engage in gardening?Yes _No _X_
(b)RecordthelocationofanyVegetablegarden.-Nogarden-
(c) Are you planning any landscaping activities that will remove

grass or ground covering Yes_No _X_
(a) How often is the household cleaned?once/week
(b) What cleaning methods do you use? mopping and sweeping_
(a) Did you recently complete any building renovations?Yes _No _X_
(b) lf yes, where?_
(c) Was building debris stored in the yard? lf Yes, Where?

Areyouplanninganybuildingrenovations?Where?-No-
a) Do any household members work in a lead-related industry?Yes _No _X_
b)lfyes,wherearedirtyworkclothesplacedandcleaned?-

3
4

Where are toys stored/kept?_Living Room
ls there any visible evidence of chewed or peeling paint on the woodwork, furniture, or toys?

Yes _No _X_

5
6
7

8

9.

10

Name of
chitd

Location of
Bedroom

Location of All
Rooms Where
Child Eats

Primary Location
Where Child Plays
lndoors

Primary Location
Where Child Plays
Outdoors

Bobby Southeast -

Second
Floor

Kitchen Living Room Back Yard Under
Jungle Gym

Jennifer Southwest
Second
Floor

Kitchen Living Room Back Yard Under
Jungle Gym

'11.

12.
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Form 5.6
Management Data For Rental Dwellings

Part 1: ldentifying lnformation

ldentifying lnformation:

Name of Building or Development Not Applicable
Number of Buildings _1_
Number of lndividual Dwelling Units/Building: _1_
Number of Total Dwelling Units: _1_
Date of Construction 1937(lf between 1960 - 1978, consider a Screen Risk Assessment)
Date of Substantial Rehab, if any None

List of Addresses of Dwellings (attach list if more than 10 dwellings are present)

Record number and locations of common child play areas (on-site playground, backyards, etc.)

Number 1 Play Structure ln Back Yard

Dwelling
No.

Address No. Children
Aged0-6
Years Old

Recent Code
Violation
Reported by
Owner?

Chronic Maintenance
Problem?

1 1234 Main St.
Anywhere,Any State

2 No No
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'1

Parl 2: Management lnformation

List names of individuals who have responsibility for lead-based paint. lnclude owner, property
manager (if applicable), maintenance supervisor and staff (if applicable) and others. lnclude
any training in lead hazard control work (inspector, supervisor, worker, etc.) that has been
completed. Use additional pages, if necessary.

This information will be needed to devise the risk management plan contained in the risk
assessor's report.

Has there been previous lead-based paint evaluations?
_ Yes _X_ No (lf yes, attach the report)

Has there been previous lead hazard control activity?
Yes X No (lf yes, attach the report)

4 Maintenance usually conducted at time of dwelling turnover
Repainting: Where needed
Cleaning: Where needed
Repair: Where needed_

5 Employee and Worker Safety Plan

d. ls there an occupational safety and health plan for maintenance workers?
Yes X No (lf yes, attach plan)

b. Are workers trained in lead hazard recognition?
Yes No lf yes, who performed the training?

c. Are workers involved in a hazard communication program?
Yes X No

d. Are workers trained in proper use of respirators?
Yes X No

2

3

Name Position Training Com-
pleted (if none,
enter "None")

Joseph Smith Owner None

Not Applicable Property Manager

Joe Sweat Maintenance Worker None
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6.

7

e.

a.

b. ls there a plan to relocate such children?
Yes X No lf Yes, Where?

c.

ls there a medical surveillance program
Yes X No

ls there a HEPA Vacuum available?
Yes X No

Are there any on-site licensed or unlicensed day-care facilities
Yes X No lf yes, give location

Planning for Resident Children with Elevated Blood Levels

Who would respond for the owner if a resident children with an elevated blood lead level was
identified?
The owner

B.

9.

11

12.

Do you (the owner) know if there ever has been a resident child with an elevated blood lead
level?

Yes No X Unknown

Owner lnspections

a. Are there periodic inspections of all dwellings by the owner?
X Yes _ No lf Yes, how often? Every year or whenever the unit is vacant

b. ls the paint condition assessed during these inspections?
Yes _ No

Have any of the dwellings have ever received a housing code violation notice?
Yes X No _ Unknown lf yes, describe code violation

lf previously detected, unabated lead-based paint exists in the dwelling, have the residents been
informed? Yes _ No _X_Not Applicable

App 8.1-9



Building Component Paint Condition
(lntact, Fair, Poor, or Not
Present)
To Be Completed by
Risk Assessor

Deterioration
Due to Friction
or lmpact?

Deterioration
Due to
Moisture?

Location of
Painted Com-
ponent with
Visible Bite
Marks

Building Siding lntact

Exterior Trim lntact

Window Troughs Poor No No

Exterior Doors Fair Yes No

Railings Fair Yes No

Porch Floors Poor Yes No

Other Porch Surfaces lntact

lnterior Doors Fair (Door to Southeast
Bedroom is Poor)

Yes No

Ceilings Fair No

Walls lntact

lnterior Windows Fair Yes No

lnterior Floors Fair Yes No

lnterior Trim lntact

Stairways Fair Yes No

Radiator (Or Radiator
Cover)

lntact

Kitchen cabinets lntact

Bathroom cabinets Fair Yes No
I

Other surfaces

Form 5.7
Maintenance Data for Rental Dwellings

Recorded during onsite investigation

1. Condition of Paint on Selected Surfaces

lf the overall condition of a component is similar throughout a dwelling, that condition should be recorded.
lf a component in a couple of locations is in poor condition, but the overall condition is good or fair, the
specific sites of the badly deteriorated paint should be noted. The specific locations of any component with
bite marks should be recorded.

App 8.1-10



2

5

6.

Painting Frequency and Methods

a. How often is painting completed? every

Form 5.7 (continued)

5 years

f

b. ls painting completed upon vacancy, if necessary?
X Yes No

c. Who does the painting? X Property Owner _Residents
lF Residents, SKIP to Q.2

d. ls painting accompanied by scraping, sanding, or paint removal?
X Yes No

e How are paint dust/chips cleaned up? (check one)
Sweeping Vacuum Mopping HEPA/TSP/HEPA

ls the work area sealed off during painting?
Yes X No

ls furniture removed from the work area?
Yes X No

h. lf no, is furniture covered during work with plastic?
Yes X No

ls there a preventive maintenance program?
Yes X No

Describe work order system (if applicable, attach copy of work order form)

There is no formal work order svstem.

How are resident complaints received and addressed? How are requests prioritized? lf formal
work orders are issued, is the presence or potential presence of lead-based paint considered
in the work instructions?

Resident complaints are received directly by the owner, whq then authorizes th enance
emplovee to qollBlqtg the necessarv repairs. The presence of lead-based paint is not routinely
considered in the repair and maintenance work.

Record location of dwellings recently prepared for reoccupancy

Not Applicable

3

4.
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Condition Yes No

Roof Missing Parts of Surfaces (tiles, boards,
etc.)

X

Roof Has Holes or Large Cracks X

Gutter or Downspouts Broken X

Chimney Masonry cracked, bricks loose or
missing, obviously out of plumb

X

Exterior or interior walls have obvious large
cracks or holes, requiring more than routine
painting

Exterior siding has missing boards or shingles

X

X

Water stains on interior walls or ceilings X

Plaster walls deteriorated X

Two or more windows or doors broken, missing,
or boarded up

Porch or steps have major elements broken,
missing, or boarded up

Foundation has major cracks, missing material,
structural leans, or visibly unsound

Total

X

X

X

2 (1, see notes)

Form 5.1
Building Condition Form

lf the "Yes" column has 2 or more checks, the dwelling is considered to be in poor condition for the
purposes of a risk assessment. However, specific conditions and extenuating circumstances should be
considered before determining final condition of the building and the appropriateness of a lead hazard
screen.

Notes

Gutter downspout reattached during visit; owner stated this was due to a recent storm
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8.

9

Dwelling Selection Process

This section is not applicable for this property

Analysis of Previous XRF Testing Report

There is no previous XRF Testing Report; this section is not applicable for this property.
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Form 5.3
Field Sampling Form for Deteriorated Paint

Name of Risk Assessor Michael Hazard
Name of Property Owner Joseph Smith
Property Address 1234 Main St, Anywhere Anv State 300000 Apt. No
Sampling Protocol X All Dwellings Targeted _Worst-Case _Random
Target Dwelling Criteria (Check All That Apply)

Code Violations
Judged to be in Poor Condition
Presence ol2 or More Children between Ages of 6 lr/onths and 6 Years
Serves as Day-Care Facility
Recently Prepared for Reoccupancy
Random Sampling
None of the above

Sample all layers of paint, not just deteriorated paint layers
Total Number of Samples This Page_4_
Page
Date of Sample Collection 4 / 1 / 94 Date Shipped to Lab_4_/_1__l_94-
Shipped by Received by

(sig nature) (signature)
Date Results Reported _4____l _10_/_93_

Analyzed by_Lisa Baker
Approved by_Jim Zimmerman

1of1

Sample Number Room Building
Component

Laboratory Result (pg/g) or
XRF Reading (mg/cm2)

1 Southeast Child's
Bedroom (Bobby's
Room)

Window
Trough Frame

9.2 mglcm2 (portable XRF)

2 Front Porch Floor 0.1 mg/cm2 (portable XRF)

3 Southeast Child's
Bedroom (Bobby's
Room)

lnterior Door 5.3 mg/cm2 (portable XRF)

4 Living Room Window
Trough Frame

7.8 mg/cm2 (portable XRF)

HUD Standard 5,000 pg/g or 1 mg/cm2
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Form 5.4
Field Sampling Form For Dust

(Single Surface)

Name of Risk Assessor Michael Hazard
Name of Property Owner Joseph Smit
Property Address _1234lvlain St, Anywhere, Any State_ Apt. No._

Dwelling Selection Protocol _X_ All Dwellings _ Targeted Worst-Case Random
Target Dwelling Criteria (Check All That Apply)

Code Violations
Judged to be in Poor Condition
Presence ol2 or More Children between Ages of 6 lvlonths and 6 Years
Serves as Day-Care Facility
Recently Prepared for Reoccupancy

Sample
Number

Room
(Record Name
of Room Used
by the Owner
or Resident)

Surface
Type

ls Surface
Smooth and
Cleanable?

Dimensionsl
of Sample
Area (inches x
inches)

Area (ft2) Result of Lab
Analysis (1tgltlz)

1 Floor Yes _12_ x _12_ 1 79

2 Play Room
Livinq Room

lnterior Window Sill Yes _3_ x _33_ 0.69 150

3 Kitchen Floor Yes _12_x _12_ 1 <25

4 Kitchen Window Trough No _3_ x 25_ 0.52 579

5 Bedroom 1

Bobbv
(Southeast)

Floor No _12_x _12_ 1 1,356

6 Bedroom 1

Bobbv
(Southeast)

lnterior Window Sill No _2.5_x _34_ 0.59 400

7 Bedroom 2
Jennifer
(Southwest)

Floor Yes _12_x _12_ 'l 29

8 Bedroom
Jennifer
(Southwest)

Window Trough No _3_ x _33_ 0.69 600

9 Blank <25

' Measure to the nearest 1/8 inch
Total Number of Samples This Page_9_
Page
Date of Sample Collection_4_J_11_94_ Date Shipped lo Lab_4 l_4 l_94_
Shipped by Received by-

(sig natu re) (signatu re)
HUD Standards: 100 pg/ft'z(floors),500 pg/ft, (interior window sills),800 pg/ft, (window troughs)

of1
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Form 5.5
Field Sampling Form For Soil

(Composite Sampling Only)

Name of Risk Assessor _lt/ichael Hazard_
Name of Property Owner _Joseph Smith_
PropertyAddress-1234MainSt.Anywhere,AnyState

Collect only the lop /2" of soil

Total Number of Samples This Page-2_
Page of _2_
Date of Sample Collection_4_/_1J_94- Date Shipped to Lab_4_1_1_l_94-

Shipped by Received by
(signatu re) (signature)

Sample No Location

1 Building Perimeter

Building Perimeter

2 Play Area 1 (describe)
Back Yard Junqle
Gvm

Play Area 2
(describe)

Bare or Covered Lab Result (pg/g)

Bare 222

Bare 102
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13 Other sampling results

The owner decided not to have water sampling conducted at this property
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Part lll: Lead Hazard Control Options

14. Lead-Based Paint Policy Statement

The owner indicated such a statement would be developed.

15. Name of lndividual in Charge of Lead-Based Paint Hazard Control Program: Joseph Smith

16. Recommended Changes to Work Order System and Property Management

The existing work order system is an informal verbal one. lf painted surfaces will be disturbed during a
particular repair job, the painted surface should be tested to determine if it has lead-based paint on it. lf
it does (or if testing is not completed), the maintenance worker should take the necessary precautions by
wetting down the surface and performing cleanup. lf the surface area is large or if the work will generate
a significant amount of dust, clearance testing should be completed before residents move back into the
room. The table below can be used as a general guide in determining whether maintenance jobs are likely
to be high risk or low risk.

When work is assigned, the owner or worker should determine whether or not the job is low or high risk
and adopt protective measures as needed
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Job on Low Risk Hi Risk.

nti (includes surface ion)

Plastering or wall repair

Window

Water or moisture damage repair (repainting
and umbin

Door repair

Bui com nent

Weldi on Painted Surfaces

Door lock repair or replacement

Electrical fixture repair

Floor refinishi

replacement

Groundskeeping

Radiator leak repair

Baluster repair (metal)

Demolition

Table 17.1 (Taken from HUD Guidelines)
Summary of Low- and High-Risk Job Designations for Surfaces Known or

Suspected to Have Lead-Based Paint

High-risk jobs typically disturb more than 2 square feet per room. lf these jobs disturb less than 2
square feet, then they can be considered low-risk jobs.
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Protective Measure Low Risk h Risk

Worksite preparation with
plastic sheeting (6 mil thick)

Plastic sheet no less than 5
feet by 5 feet immediately
underneath work area

Whole floor, plus simple airlock
at door or tape door shut

Children ke out of work area

Resident relocation during
work

Yes Yes

No Yes

Protective clothing

Note: Protective shoe
not to be wo rn

etc

Probably not necessary. Recommended

Probably not necessary. Recommended

Personal
hand was

iene (enforced
after

Showers

Work practices

Cleaning

Required Required

Probably not necessary Recommended

Use wet methods, except near
electrical circuits

Use wet methods, except near
electrical circuits

Wet cleaning with lead-specific
detergent trisodium phosphate
or other suitable detergent
around the work area only (2
linear feet beyond plastic)

HEPA vacuum/wet wash/ HEPA
vacuum the entire work area

Clearance Visual examination only Dust sampling during the
preliminary phase of the
maintenance program and
periodically thereafter (not
required for every job)

Table 17.2
Summary of Protective Measures For Low- and High-Risk Jobs
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Paint chips are now cleaned up by sweeping. Mopping or other wet cleaning methods should be used
instead.

lf residents are present, the work area should be sealed off so that leaded dust does not enter the living
area. Any furniture present should be moved or covered with plastic, Further details are provided in the
Appendix. The possible presence of lead-based paint should be considered in all iepair and maintenance
work.

A lead-based paint inspection should be completed at some point in the future to determine exactly where
all the lead-based paint is located so that it can be properly managed.

The Anywhere, Any State Childhood Lead Poisoning Prevention Program offers a general awareness class
in lead-based paint hazards, which both the owner and the maintenance worker should attend. The
program also offers the use of a HEPA vacuum and provides advice on respirators and medical
surveillance and other lead-related issues (see Appendix).

The practice of examining the condition of the paint annually or upon vacancy is a good one and should
be continued.

Since the paint has not yet been completely tested, it should be assumed to contain lead-based paint. The
owner should tell residents to report any paint that is peeling, chipping, flaking, chalking, or otherwise
deteriorating so that it can be repaired quickly and safely.

17. lnterim Control Options and Estimated Costs

The costs shown below include labor, materials, worker protection, site containment and cleanup. These
are only very rough estimates that may not be accurate; a precise estimate should be obtained from a
certified lead-based paint abatement conlractor. I would be pleased to perform clearance testing after this
work has been completed at your request.

Hazard A: Window Trouqh Surfaces

a. Paint Film Stabilization of both frame and sash
b. Encapsulation of Exterior Frame with a Liquid Encapsulant Coating

plus sash replacement

$xx/window

$xx/window

Hazard B: Leaded Dust On Bobby Jones' Bedroom (Southeast Bedroom) Floor

a. Dust removal and recoating hardwood floor with polyurethane $xxx

Hazard C: DeterioEted Lead-Based Paint on the interior door leadinq to Bobby's Bedroom
(Southeast Bedroom)

a. Paint Film Stabilization plus rehang door for smooth operation (paint film
stabilization alone without door repair is not appropriate)

18. Acceptable Abatement Options and Estimated Costs

Hazard A Window Trouoh Surfaces

a. Enclosure of window frame with metal panning system plus sash replacement
b. Replacement of entire window assembly
c. Remove all lead-based paint from entire window assembly using

chemical paint removers

Hazard B: Leaded Dust On Bobby's Bedroom (Southeast Bedroom) Floor

a. Enclosure of floor with new subflooring and tile

$xx

$xxlwindow
$xx/window

$xx/window

$xxx/room

Bedroom

a. Replace door and door frame
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b.
c.
d.

Encapsulate door
Replace door and enclose door frame
Remove lead-based paint from door and door frame chemically

$xxx
$xxx
$xxx

19. Reevaluation and Monitoring Schedule

Each of these treatments wlll need to be reexamined periodically to make certain that they remain effective
and to ensure that new lead-based paint hazards do not appear. The interim controls shown above are
less expensive initially, but they may be more expensive in the long run since they need to be reevaluated
more frequently. The replacement and paint removal methods are more expensive initially, but do not
require any reevaluation.

The owner should monitor the condition of the paint at least annual annually or if there is some indication
that paint might be failing. A professional reevaluation is also needed. The standard schedule for
reevaluating the dwelling is shown below.

Reevaluation: Standard Reevaluation Schedule 3 contained in the HUD Guidelines applies to this
property, since one of the rooms had a dust lead level greater than the standard. Therefore, the dwelling
should be reevaluated in April 1995 (12 months from now). lf no lead-based paint hazards are identified
at that time, another reevaluation should be conducted in April 1997 (2 years later). lf no lead-based paint
hazards are identified at that time, no further reevaluations are needed. However, since lead-based paint
may be present in the dwelling, the owner should monitor the condition of all painted surfaces at least
annually or whenever other information indicates a potential problem.
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Part lV: Site-Specific Lead Hazard Control Plan

20. Lead Hazard Control Option To Be lmplemented in This Property

Hazard A: Window Trouqh Surfaces

Paint Film Stabilization of both frame and sash

Hazard B: Leaded Dust On Bobbv Smith's Bedroom (Southeast Bedroom) Floor

Dust removal and recoating hardwood floor with polyurethane

Hazard C: Deteriorated Lead-Based Paint on the interior door leadino to Bobbv's Bedroom
(Southeast Bedroom)

Replace door and door frame

21. Training Plan for Managers, Maintenance Supervisors and Workers

The part-time worker will attend the lead awareness class offered by the Anywhere Any State Childhood
Lead Poisoning Prevention Program to learn how maintenance work can be conducted safely when dealing
with lead-based paint. The owner has agreed to attend the same class. The Appendix to this report
contains brochures with the relevant information.

22. Method of Resident Notification of Results of Risk Assessment and Lead Hazard Control Program

The summary of this report will be provided by the owner to the residents in the dwelling. The brochure
in the Appendix will be provided to the residents. The owner will explain to the resident that the lead
hazards at the property will be corrected within two weeks. The dwelling will be tested after the work has
been completed to make certain that it was effective. After the work has been completed and clearance
established, a certificate will be appended to this report.

23. Signatures (Risk Assessor and Owner), Date and Certificate of Lead-Based Paint Compliance

Joseph Smith, Owner
(date)

lvlichael Hazard, Certified Risk Assessor
(date)
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Example of Certificate of Lead-Based Paint Compliance

I hereby certify that on tvlay 1 , 1994 the dwelling located al 1234 lVlain St,
Anywhere. Anv State meets the criteria established by the Department of Housing
and Urban Development for lead safety. Either no lead-based paint hazards were
identified or all lead-based paint hazards have been corrected.

Owner

Authorized Signature

Risk Assessor License #

Expiration Date: lt/arch 31, 1996

Any State
Department of Health

Division of Childhood Lead Poisoning Prevention
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Appendix 8.2

Example of a Risk Assessment Report for a
Large Multi-Family Housing Development

Part I: Identifying Information

Lead-Based Paint Risk Assessment Report

For Home Sweet Home Apartment Building

5678 Main st.
Anywhere, Any State 300000

Prepared For:

Mr. Joseph H. Smith, Owner
4444 Podunck Way

Anywhere, Any State 300000
400-777-7777

By:

Michael L. Hazard, Certified Assessor
5678 Snowflake St.

Anywhere, Any State 300000
400-333-3333

Any State License No. 94-567
EPA Certificate No. 33456

April 19,1994
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App 8.2-2

Part IV: Appendix
24. All laboratory raw data.



Summary

Part I: Identifying Information

A lead-based paint risk assessment was conducted at the Home Sweet Home Apartment Building
at 5618 Main St. in Anywhere, Any State 300000 for Mr. Joseph H. Smith, Owner, who is
located at 4444 Podunck Way, Anywhere, Any State 300000 (400-711-1171) on April l, 1994.
The risk assessment was conducted by Michael L. Hazard, a Certified Risk Assessor (Any State
License No. 94-567).

Home Sweet Home contains 438 apartments distributed through 15 stories. All the apartments
are of a similar construction and have been repainted over the years in a similar fashion (the

apartment owner's maintenance crew does most of the painting). Twenty-three of the units were
targeted for sampling and visual assessment for this risk assessment using the criteria established
in the HUD Guidelines for the Evaluation and Control of Lead-Based Paint Hazards in Housing.
One of these 23 targeted dwellings had been recently prepared for reoccupancy.

Part II. Results

4. List of Location and Type of Identified Lead-Based Paint Hazards

The building and its paint are in relatively poor condition overall, with water leaks and structural
deficiencies evident throughout. The risk assessment showed that lead hazards exist in the
following locations:

Hazard A: Deteriorated lead-based paint on the exterior doors, window troughs,
exterior trim and on the interior kitchen and bathroom walls.

Hazard B; Leaded dust on window troughs and in common hallways

Hazard C: Contaminated soil in the play area located at the front of the building and
around the building perimeter.

Paint chip sampling indicated that lead-based paint is present on exterior doors, window troughs,
exterior trim, and on interior kitchen and bathroom walls. Previous lead-based paint testing at
this location indicated that lead-based paint was present on all interior walls and kitchen cabinets,
but in no other location. A review of the testing report showed that many painted surfaces had
not been tested at all. For those that were tested, no attempt had been made to correct for the
substrate undemeath the paint. For example, the previous report indicated that lead-based paint
was present on the kitchen cabinets. However, laboratory analysis of this paint indicated that the
cabinets do not in fact contain lead-based paint and therefore do not require treatment. A more
complete lead-based paint testing effort is needed if the exact locations of lead-based paint is to
be determined. The previous testing report should not be relied upon to determine how
maintenance and other repair work should be done.

Dust testing showed that leaded dust on window troughs in all rooms sampled averaged 30,532
pglft2, more than 10 times greater than the HUD standard of 800 pg/ft'?.
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Soil lead levels around the perimeter of the building and in the playground in front of the

building were between 3,000 - 4,000 pg/g, well above the HUD Interim Standard of 2,000 pglg
for building perimeters and 400 pg/g for play areas.

After considering a number of options, the owner has decided to use interim controls in the
immediate future, since the building is scheduled for comprehensive renovation within several
years. These interim controls include:

Stabilizing the paint on all surfaces that have deteriorated lead-based paint
Removal of leaded dust located on window troughs and in common hallways
Covering the bare soil with new sod and planting thomy bushes around the building
perimeter to prevent children from entering this area. The play area will be covered with
a suitable ground liner and then covered with sand at least 12 inches deep.

Mr. Smith has chosen to use interim controls until the building is renovated, which is scheduled
to occur in 1998. A lead-based paint inspection will be performed at that time with the intent
of including abatement in the renovation plans. The ten maintenance workers (some of whom
work in other nearby apartment buildings owned by Mr. Smith), will all be trained in lead-based
paint work practices. Certain property management practices will also be adopted to ensure that
the normal repair work done will not disturb those surfaces with lead-based paint.

After the interim control work has been completed, a clearance examination, including dust

sampling must be completed to make certain that the dwelling is lead-safe before the family
moves back into the affected rooms.

Reevaluation

Because the levels of leaded dust were more than 10 times greater than the HUD standard, this
property should be reevaluated according to Schedule 4 in the HUD Guidelines for the Et,aluation
and Control of Lead-Based Paint Hazards in Housing. This schedule calls for a reevaluation in
September 1994 (6 months from now). If no lead-based paint hazards are identified, another
reevaluation is not needed until September 1995 (1 year later). Assuming no new lead-based
painL hazards are identified, a final reevaluation should be performed in September 1997,

according to the HUD Guidelines. If the building passes the reevaluation, no further reevaluation
is required, although the owner should still monitor the condition of the paint at least annually
or whenever there is information that the paint is deteriorating.

After explaining the control measures that will be undertaken, Mr. Smith has agreed to share the
results of this report with the residents in the building, and to provide each family with the EPA
brochure and a brochure from the Anywhere Childhood Lead Poisoning Prevention program as

a way of educating the residents.
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Form 5.6
Management Data For Rental Dwellings

Part 1: ldentifying lnformation

ldentifying lnformation

Name of Building or Development Home Sweet Home Apartment Buildinq
Number of Buildings _1_
Number of lndividual Dwelling UnitsiBuilding: _438_
Number of Total Dwelling Units: 438_
Date of Construction 1937
Date of Substantial Rehab, if any None

List of Addresses of Dwellings (attach list if more than 10 dwellings are present)

(Other pages ot this form would be included to Iist all 438 units)
Record number and locations of common child play areas (on-site playground, backyards, etc.)

Number 1 On-Site Plavqround in Front of Building

Dwelling
Unit No.

Address No. Children
Aged0-6
Years Old

Recent Code
Violation
Reported by
Owner?

Chronic Maintenance
Problem?

1 5678 Main St.
Anywhere,Any State

209 No No

2 2 No No

3 1 No No

4 3 No No

5 0 No No

6 0 No No

7 0 No No

I 2 No No

I 3 Yes Yes

10 0 No
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Parl 2: Management lnformation

List names of individuals who have responsibility for lead-based paint. lnclude owner,
property manager (if applicable), maintenance supervisor and staff (if applicable) and
others. lnclude any training in lead hazard control work (inspector, supervisor, worker,
etc.) that has been completed. Use additional pages, if necessary.

This information will be needed to devise the risk management plan contained in the risk
assessor's report.

Has there been previous lead-based paint evaluations?
_X_ Yes _ No (lf yes, attach the report)

Has there been previous lead hazard control activity?
Yes X No (lf yes, attach the report)

Jt/laintenance usually conducted at time of dwelling turnover

Repainting_X_
Cleaning_X_
Repair As Needed_

Comments:
The dwellinq has all trash removed after the resident has left. Joe Sweat inspects the dwellinq and decides
whether repaintinq is needed or other repairs to buildino svstems are necessarv After DE rform tno anv
repaintino or other repairs, the floors are mopoed and the kitchen counters and bathrooms cleaned. All
other floors are vacuumed.

Employee and Worker Safety Plan

ls there an occupational safety and health plan for maintenance workers?
Yes X No (lf yes, attach plan)

Are workers trained in lead hazard recognition?
Yes No lf yes, who performed the training?

2.

3.

4.

5.

a.

b

Name Position Training Com-
pleted (if none,
enter "None")

Joseph Smith Owner None

Madeline Fairfield Property [r/anager None

Joe Sweat Maintenance Supervisor None

App 8.2-6



c.

d.

e.

Are workers involved in a hazard communication program?
Yes X No

Are workers trained in proper use of respirators?
Yes X No

ls there a medical surveillance program
Yes X No

ls there a HEPA Vacuum available?
Yes X No

Are there any on-site licensed or unlicensed day-care facilities
Yes X No lf yes, give location

Planning for Resident Children with Elevated Blood Levels

Who responds for the owner if a resident children with elevated blood lead levels is
identified?
[t/adeline Fairfield

Do you (the owner) know if there ever has been a resident child with an elevated blood
lead level?

Yes_No X Unknown

Owner lnspections

Are there periodic inspections of all dwellings by the owner?
Yes _ No lf Yes, how often? Every year or whenever the unit is vacant

ls the paint condition assessed during these inspections?
Yes _ No

Do you (the owner) know if any of the dwellings have ever received a housing code
violation notice?

Yes X No _ Unknown lf yes, describe code violation

lf previously detected, unabated lead-based paint exists in the dwelling, have the residents
been informed? _ Yes X No

6

7

B

a.

c

b.

I

a.

b.

10.

11
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Building Component Paint Condition
(lntact, Fair, Poor, or Not
Present)
To Be Completed by
Risk Assessor

Deterioration
Due to Friction
or lmpact?

Deterioration
Due to
Moisture?

Location of
Painted Com-
ponent with
Visible Bite
lVlarks

Building Siding Fair

Exterior Trim Poor No No

Window Troughs Poor No No

Exterior Doors Poor Yes No

Railings Fair Yes No

Porch Floors Not Applicable

Other Porch Surfaces Not Applicable

lnterior Doors Fair Yes No

Ceilings Fair No

Walls lntact (Kitchen and
Bathroom Walls are
Poor)

lnterior Windows Fair Yes No

lnterior Floors Fair Yes No

lntact

Fair Yes No

lntact

Poor No No

lntact

lnterior Trim

Stainntays

Radiator (Or Radiator
Cover)

Kitchen cabinets

Bathroom cabinets

Other surfaces

Form 5.7
Maintenance Data for Rental Dwe!!ings

Condition of Paint on Selected Surfaces (Separate Paqe For Each Tarqeted Dwellinq)

lf the overall condition of a component is similar throughout a dwelling, that condition should be recorded.
lf a component in a couple of locations is in poor condition, but the overall condition is good or fair, the
specific sites of the badly deteriorated paint should be noted. The specific locations of any component with
bite marks should be recorded.
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Form 5.7 (continued)

Painting Frequency and lVlethods

a. How often is painting completed? every 5 years

b.

c.

d

e

t

g

ls painting completed upon vacancy, if necessary?
X Yes No

Who does the painting? X Property Owner
lF Residents, SKIP to Q.2

Residents

h

ls painting accompanied by scraping, sanding, or paint removal?
X Yes No

How are paint dust/chips cleaned up? (check one)
Sweeping Vacuum Mopping HEPAffSP/HEPA

ls the work area sealed off during painting?
Yes X No

ls furniture removed from the work area?
Yes X No

lf no, is furniture covered during work with plastic?
Yes X No

ls there a preventive maintenance program?
Yes X No

Describe work order system (if applicable, attach copy of work order form)

Ms. Madeline Fairfield, property manaqer, receives complaints from residents and prepares
a written work order for Mr. Joe Sweat. maintenance supervisor. who assiqns the iob to
one or more individual workers

How are resident complaints received and addressed? How are requests prioritized? lf
formal work orders are issued, is the presence or potential presence of lead-based paint
considered in the work instructions?

Resident complaints are received directlv bv the propertv manaoer. who then authorizes
the maintenance suDervisor to comolete the necessary repairs. The presence of lead-

2.

3.

4.

5.

based paint is not routinelv considered in the repair and maintenance work.

Record location of dwellings recently prepared for reoccupancy.

Apartment 234
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Condition Yes No

Roof Missing Parts of Surfaces (tiles, boards,
etc.)

X

Roof Has Holes or Large Cracks

Gutter or Downspouts Broken

Chimney lvlasonry cracked, bricks loose or
missing, obviously out of plumb

Exterior or interior walls have obvious large
cracks or holes, requiring more than routine
painting

Exterior siding has missing boards or shingles

Water stains on interior walls or ceilings

Two or more windows or doors broken, missing,
or boarded up

Porch or steps have major elements broken,
missing, or boarded up

Foundation has major cracks, missing material,
structural leans, or visibly unsound

Total

X X

X

X

X

X X

X X

X

X X

X

X

6

Form 5.1
Building Condition Form

lf the "Yes" column has 4 or more checks, the dwelling is considered to be in poor condition. Less than
4 checks in the "Yes" column means that the dwelling appears to be well maintained.
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8. Dwelling Selection Process

HUD Guidelines state that for buildings with 438 apartments with a similar painting history and management
history, 23 of those apartments can be selected to characterize the lead-based paint risks throughout the
building. These 23 apartments were selected using a targeted approach, as defined in the HUD
Guidelines. lnformation on maintenance history, code violations, and presence of young children was used
to select those apartments likely to have the highest risks. The dwellings were not selected randomly.
Walkthrough surveys could not be conducted in all 438 apartments.
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9. Analysis of Previous XRF Testing

A preliminary assessment of an XRF Lead-Based Paint inspection conducted 5 years ago by Joe Crook
lnspections was performed using the criteria in the HUD Guidelines. The results of this assessment
indicate that the earlier results are unreliable and that further testing will be needed before any substantial
renovation or disturbance of surfaces with lead-based paint.

Review of Previous Lead-Based Paint lnspections YES NO

1 Did the report clearly explain the entire testing program and include an
executive summary in narrative form?

X

2 Did the report provide an itemized list of similar building components
(testing combinations) and the percentage of each component that
tested positive, negative, and inconclusive? (Percentages are not
applicable for single family dwellings.)

3 Did the report include test results for the common areas and building
exteriors as well as the interior of the dwelling units?

X

4 Were all of the painted surfaces that are known to exist in the dwelling
units, common areas, and building exteriors included in the itemized list
of components that were tested?

X

5 Does the owner fully comprehend the report and completely understand
their responsibilities regarding further testing or hazard control?

X

6 lf confirmation testing (laboratory testing) was necessary, did the testing
firm amend the final report and revise the list of surfaces that tested
positive, negative, and inconclusive?

X

7 Was the unit selection process performed randomly? X

8 ls the name of the XRF Manufacturer, Model Number, and Serial
Number of the XRF that was used in each unit recorded in the report?

X

9 Did the report record the XRF calibration checks for each day that
testing was performed?

X

10 Did the calibration checks indicate that the instrument was operating
within the Quality Control Value (see chapter 7)?

X

11 Were three readings collected for each surface? X

12 Were substrate corrections performed (if necessary)? X

13 Were confirmatory paint chip samples collected if XRF readings were in
the inconclusive range?

14 Was the procedure that was used to collect the paint chip samples
described?

X

15 Was the laboratory that analyzed the paint samples identified? X
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Form 5.3
Field Sampling Form for Deteriorated Paint

(Use a Separate Page for Every Unit in tt/ulti-Family Housing)
Name of Risk Assessor Michael Hazard
Name of Property Owner Joseph Smith
Property Address 5678 Main St, Anvwhere Any State 300000 Apt. No.-g-

Sampling Protocol All Dwellings _X_Targeted _Worst-Case _Random
Target Dwelling Criteria (Check All That Apply)
_X_ Code Violations
_X_ Judged to be in Poor Condition
_X_ Presence ol 2 or More Children between Ages of 6 lt/onths and 6 Years

Serves as Day-Care Facility
Recently Prepared for Reoccupancy
Random Sampling

Sample all layers of paint, not just deteriorated paint layers
Total Number of Samples This Page 4
Page
Date of Sample Collection 4 / 1 / 94 Date Shipped to Lab_4_/_1_J_94-
Shipped by Received by

(signature) (signature)
Date Results Reported _4____l_10J_94_ Analyzed by_Lisa Baker

Approved by_Jim Zimmerman

1of1

Sample Number Room Building
Component

Lead (pg/g or mg/cm2)

Southeast Child's
Bedroom (Bobby's
Room)

Window
Trough Frame

Kitchen Cabinets 2381tglg

Kitchen Walls

Bathroom Walls 10,487 yt"glg

5,000 pg/g or 1 mg/cm2

1

2

3

4

HUD Standard
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Form 5.4a
Field Sampling Form for Dust

(Composite Sampling) (A separate page is used for each unit or common area)

Name of Risk Assessor Michael Hazard
Name of Property Owner _Joseph
Property Address _5678 tvlain St_ Apt. No. 9

Dwelling Selection Protocol All Dwellings _X_Targeted Worst-Case Random

Target Dwelling Criteria (Check All That Apply)

_X_ Code Violations

_X_ Judged to be in Poor Condition
_X_ Presence ol 2 or More Children between Ages of 6 Months and 6 Years

Serves as Day-Care Facility
Recently Prepared for Reoccupancy
Random Sampling

' N/easure to the nearest 1/8 inch

Total Number of Samples This Page_3_
Page _'1 ol _27_
Date of Sample Collection_4_J_11_94_ Date Shipped to Lab_4_/_1____.1_94--
Shipped by Received by

(signature) (signature)
HUD Standards: 100 trrg/ft2 (floors), 500 pg/ft2 (interior window sills), 800 pg/ft2 window troughs

Sample
Number

Record Name of
Rooms Used by
Owner or Resident
to be lncluded in

Sample

Dimensionl of
Surface Sampled
in Each Room
(inches x inches)

Total Surface
Area Sampled
(ft')

Type of
Surface
Sampled

ls Surface
Smooth
and
Cleanable?

Lab
Result
(pg/ft,)

1 _Kitchen_
_Living Room_

_Child's Bedroom_
_2nd Bedroom_

1 2_
2_
2_
2_

x_
X-
x_
x_

2_
2_
2_
2_

1

1

1

4 Yes 124

X

X

Carpeted
Floors

2

3

_Kitchen
Living Room

_Child's Bedroom
2nd Bedroom

_3_ x _33.5_
_3.25_ x _33.5_
_3.25_ x _33.5_
_3 25_ x _33.5_

2.97 lnterior
Window
Sills

Yes 336

_Kitchen_
_Living Room_

_Child's Bedroom_
2nd Bedroom_

_2.4_x _33 5_
_2.5_ x _33.5_
_2.5_x _33.5_
_2.5_x _33.5_

2.30 Window
Troughs

No 30,456
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Form 5.4a
Field Sampling Form for Dust

(Composite Sampling)

Name of Risk Assessor _Michael Hazard_
Name of Property Owner _Joseph Smith_
Property Address _5678 Main qr Apt. No._COMMON AREAS_

Dwelling Selection Protocol All Dwellings _X_ Targeted Worst-Case Random
Target Dwelling Criteria (Check All That Apply)

Code Violations
Judged to be in Poor Condition
Presence ol 2 or tt/ore Children between Ages of 6 Months and 6 Years
Serves as Day-Care Facility
Recently Prepared for Reoccupancy

' Measure to the nearest 1/8 inch
Total Number of Samples This Page_4_
Page _2 ol _27_
Date of Sample Collection 411194 Date Shipped to Lab_4_/_1 ____l _94-
Shipped by Received by

(signature) (signature)
HUD Standards: 100 pg/ft2 (floors), 500 pg/ft, (interior window sills), 800 pg/ft2 window troughs

Sample
Number

Record Name of
Rooms Used by
Owner or Resident
to be lncluded in
Sample

Dimensionlof
Surface Sampled
in Each Room
(inches x inches)

Total Surface
Area
Sampled (ft'z)

Type of
Surface
Sampled

ls Surface
Smooth
and
Cleanable?

Lab
Result
(gg/ft'z)

c-1 1st Floor Hallway_
Sth Floor Hallway_
9th Floor Hallway_
13th Floor Hallway

_1

_1

_1

_1

2_
2_
2_
2_

x_
x_
X-
X-

2_
2_
2_
2_

4 Smooth
Floors

Yes 124

c-2 _1 st Floor Hallway_

_5th Floor Hallway_

_9th Floor Hallway_
13th Floor Hallway

_3_ x _33.5_
_3.25_ x _33.5_
_3 25_ x _33.5_
_3.25_ x _33.5_

2.97 Window
Troughs

No 47,894

c-3 _1st Floor
5th Floor
9th Floor
13th Floor

8x12
8x12
8x12
8x12

2.67 Stair
Treads

No 336

c-4 _1st Floor_

_5th Floor_

_9th Floor_
13th Floor

_12_x _12_
_12_ x _12_
_12_ x _12_
_12_x _12_

4 Landings No 16,456
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Form 5.5
Field Sampling Form For Soil

(Composite Sampling Only)

Name of Risk Assessor _Michael Hazard_
Name of Property Owner _Joseph Smith_
PropertyAddress-5678MainSt.Anywhere,AnyState

Collect only the lop %" of soil

Total Number of Samples This Page_3_
Page _3_ ol 27_
Date of SampleCollection 4 I 1 I 94_ Date Shipped to Lab 4t1t94

Received by

Sample No Location Bare or Covered Lab Result (pg/g)

s-1 Building Perimeter
(North & East Sides)

Bare 3,989

s-2 Building Perimeter
(South & West Sides)

Bare 3,498

s-3 Play Area
Front Playground

Bare 3,897

Play Area 2
(describe)

HUD lnterim Standard 400 for bare play
areas, 2000 for other
yard ares

Shipped by
(signature)
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Part lll: Lead Hazard Control Options

14. Lead-Based Paint Policy Statement

Home Sweet Home has decided to adopt a lead-based paint policy statement, as follows

Home Sweet Home Property Management Company is committed to controlling lead-based paint hazards
in all its apartments. ltlladeline Fairfield, Property lvlanager, has my authority to direct all activities
associated with lead hazard control, including directing training, issuing special work orders, informing
residents, responding to cases of children with elevated blood lead levels, correcting lead-based paint
hazards on an emergency repair basis, and any other efforts that may be appropriate. The company's plan
to control such hazards is detailed in a risk assessment report and lead hazard control plan.

(Signed)_Joseph Smith Date)

(Owner)

(Signed)_tuladeline Fai

(Lead Hazard Control Program lr/anager)

15. Name of lndividual in Charge of Lead-Based Paint Hazard Control Program

Recommended Changes to Work Order System and Property Management

Madeline Fairfield

16.

Paint chips are now cleaned up by sweeping. Mopping or other wet cleaning methods should be used
instead.

lf residents are present, the work area should be sealed off so that leaded dust does not enter the living
area. Any furniture present should be moved or covered with plastic. Further details are provided in the
Appendix. The possible presence of lead-based paint should be considered in all repair and maintenance
work.

A lead-based paint inspection should be completed at some point in the future to determine exactly where
all the lead-based paint is located so that it can be properly managed.

App 8.2-17
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lf painted surfaces will be disturbed during a particular repair job, the painted surface should be tested to
determine if it has lead-based paint on it, unless it has been tested previously by reliable testing. The
results in this report indicate that lead-based paint is definitely present on exterior doors, window trough
frames, exterior trim, and kitchen and bathroom walls. All other surfaces should be considered to be
suspected lead-based paint until they have been tested. lf lead-based paint is present (or is suspected to
be present), the maintenance worker should take the necessary precautions by wetting down the surface
and performing cleanup. lf the surface area is large, clearance testing should be completed before
residents move back in. As general guidance, the table shown below can be used. The work order should
indicate whether respirators and protective clothing are needed, how extensive the cleaning should be, and
any other special precautions. The Appendix to this report contains a sample of a work order form for lead-
based paint work.



Job Description Low Risk High Risk"

Repainting (includes surface preparation)

Plastering or wall repair

Window repair

Water or moisture damage repair (repainting
and plumbing)

Door repair

Building component replacement

Welding on Painted Surfaces

Door lock repair or replacement

Electrical fixture repair

Floor refinishing

Carpet replacement

Groundskeeping

Radiator leak repair

Baluster repair (metal)

Demolition

Table 17.1 (from HUD Guidelines)
Summary of Low- and High-Risk Job Designations for Surfaces Known or

Suspected to Have Lead-Based Paint

High-risk jobs typically disturb more than 2 square feet per room. lf these jobs disturb less than 2
square feet, then they can be considered low-risk jobs.
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Table 17.2 (from HUD Guidelines)
Summary of Protective Measures For Low- and High-Risk Jobs

Protective Measure Low Risk Hish Risk

Worksite preparation with
plastic sheeting (6 mil thick)

Plastic sheet no less than 5
feet by 5 feet immediately
underneath work area

Whole floor, plus simple airlock
at door or tape door shut

Children kept out of work area Yes Yes

Resident relocation during
work

No Yes

Respirators Probably not necessary- Recommended

Protective clothing

Note: Protective shoe
coverings are not to be worn
on ladders, scaffolds, etc.

Probably not necessary. Recommended

Personal hygiene (enforced
hand washing after job)

Required Required

Showers Probably not necessary Recommended

Work practices Use wet methods, except near
electrical circuits

Use wet methods, except near
electrical circuits

Cleaning Wet cleaning with lead-specific
detergent trisodium phosphate
or other suitable detergent
around the work area only (2
linear feet beyond plastic)

HEPA vacuum/wet wash/ HEPA
vacuum the entire work area

Clearance Visual examination only Dust sampling during the
preliminary phase of the
maintenance program and
periodically thereafter (not
required for every job)

' Employers must have objective data showing that worker exposures are less than the OSHA
Permissible Exposure Limit of 50pg/m3 if respirators and protective clothing will not be provided.

The Appendix to this report contains a list of training providers who can train the maintenance
workers to handle lead-based painted surfaces safely.

A HEPA vacuum should be purchased for routine use.

The Appendix also contains information on medical surveillance, respirator use, and other important
considerations.

The practice of examining the condition of the paint annually or upon vacancy is a good one and
should be continued.

Since the paint has not yet been fully and adequately tested, it should be assumed to contain lead-
based paint. The owner should tell residents to report any paint that is peeling, chipping, flaking,
chalking, or otherwise deteriorating so that it can be repaired quickly and safely.

17. Acceptable Interim Control Options and Estimated Costs
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a.

a.

b.

a.

b.

The costs shown below include labor, materials, worker protection, site containment and cleanup.
These are only very rough estimates that may not be accurate; a precise estimate and a full lead hazard
control plan should be obtained from a certified lead-based paint abatement contractor. I would be
pleased to help you develop such a plan if you request.

Hazard A: Deteriorated Lead-Based Paint on Exterior Doors, Exterior Side of Windows, Exterior
Trim, Kitchen Walls and Bathroom Walls

Repair of Water Leaks, followed by Paint Film Stabilization $xx
Repair of Water Leaks, followed by Encapsulation of Exterior Door and Window Frames with
a Liquid Encapsulant Coating plus sash replacement $xx

Hazard B: Leaded Dust On Window Troughs and Common Hallwavs

Dust removal followed by sealing concrete stairway floors with concrete sealant and paint film
paint film stabilization of window troughs.

Hazard C: Contaminated Soil in the Plavsround and Around the Buildinq Perimeter

Fence off playground and building perimeter to eliminate access $xx
Cover soil with a suitable material such as bark, gravel, sand, astroturf and plant dense thorny
bushes around building perimeter to limit access

18. Abatement Options and Estimated Costs

Hazard A: Deteriorated Lead-Based Paint on Exterior Doors, Exterior Side of Windows, Exterior
Trim, Kitchen Walls and Bathroom Walls (all options assume repair of water leaks occurs first)

a. Replace doors

b. Chemically remove paint from doors and repaint
c. Replace windows and exterior trim
d. Chemically remove paint from windows and trim and repaint
e. Remove paint from trim using heat guns operating below I100'F
f. Enclosure of kitchen and bathroom walls
g. Demolish and replace kitchen and bathroom walls

Hazard B: Leaded Dust On Window Troughs and Common Hallwavs

a. Cover exterior sills with aluminum coil stock
b. Replace exterior sills
c. Install new tiles in common hallways

Hazard C: Contaminated Soil in the Pla and Around the Building Perimeter

$xx
$xx
$xx
$xx
$xx
$xx
$xx

$xx
$xx
$xx

a.

b.

c.

Remove and replace top soil around building and in playground
Pave soil around building perimeter with asphalt or cement plus eliminate playground
Pave soil around building perimeter and cover play area with a geotextile fabric and cover
with new sand, soil, bark or other material providing adequate fall protection. Do not pave
playground area.

$xx
$xx
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19. Reevaluation Schedule

Because the levels of leaded dust in window troughs were more than l0 times greater than the HUD
standard, this property should be reevaluated according to Schedule 4 in the HUD Guidelines for the
Evaluation and Control of Lead-Based Paint Hazards in Housing. This schedule calls for a

reevaluation in September 1994 (6 months from now). If no lead-based paint hazards are identified,
another reevaluation is not needed until September 1995 (1 year later). Assuming no new lead-based
paint hazards are identified, a final reevaluation should be performed in September 1997 , according to
the HUD Guidelines. If the building passes the reevaluation, no further reevaluation is required,
although the owner should still monitor the condition of the paint at least annually or whenever there
is information that the paint is deteriorating.

Part IV: Site-Specific Lead Hazard Control Plan

20. Lead Hazard Control Option To Be Implemented in This Property

Hazard A: Deteriorated Lead-Based Paint on Exterior Doors, Exterior Side of Windows, Exterior
Trim, Kitchen Walls and Bathroom Walls

Repair of Water Leaks, followed by Paint Film Stabilization $xx

Hazard B: Leaded Dust On Window Trouqhs and Common Hallwavs

Dust removal followed by sealing concrete stairway floors with concrete sealant and paint film paint
film stabilization of window troughs.

Hazard C: Contaminated Soil in the Plavground and Around the Buildins Perimeter

Soil in the playground will be covered by a liner and sand at least 12 inches deep. Dense thorny
bushes will be planted around building perimeter to limit access.

21. Training Plan for Managers, Maintenance Supervisors and Workers

Ms. Madeline Fairfield will attend the lead hazard awareness training course offered by the Anywhere
Childhood Lead Poisoning Prevention Program. She will be responsible for ensuring that all
maintenance workers and their supervisors are trained in lead-based paint work practices.

22. Method of Resident Notification of Results of Risk Assessment and Lead Hazard Control
Program

The results of this report will be described by the owner to the residents in the dwelling through a

brief summary that will be placed in each resident's mailbox. The brochure in the Appendix will be
provided to the residents. The owner will explain to the resident that the lead hazards at the property
will be corrected within two weeks and that all residents should report any deteriorating paint in the
future to Ms. Fairfield. The dwelling will be tested after the work has been completed to make certain
that it was effective.
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23. Signatures (Risk Assessor and Owner), Date and Certificate of Lead-Based Paint
Compliance

After the work has been completed and clearance established, a certificate will be appended to this
report.

Joseph Smith, Owner (date)

Michael Hazard, Certified Risk Assessor (date)
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Example of Certificate of Lead-Based Paint Compliance

I hereby certify that on May 1 , 1994 the apartment building located at 5678 Main St,
Anvwhere. Any State meets the criteria established by the Department of Housing and
Urban Development for lead safety. Either no lead-based paint hazards were
identified or all lead-based paint hazards have been corrected.

Owner

Authorized Signature

Expiration Date September 1 , 1994

Any State
Department of Health

Division of Childhood Lead Poisoning Prevention
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Appendix 9: Insurance Companies Offering
Lead Abatement General and

Professional Liability Coverage

Fidelity Environmental Insurance Co.
105 Campus Drive - University Square
P.O. Box 7006
Princeton, NJ 08543-7006
(800) 338-1236
GL, E&O

American Safety Risk Retention Group
c/o Environmental Mgmt Ins Services
1900 The Exchange, Suite 450
Atlanta, GA 30339
(404) 916-1908
GL, E&O

North American Specialty Insurance Co.
c/o Eric Underwriters Agency
7257 South Tucson Way
Englewood, CO 80112
(800) 388-9221
GL

United Capitol Insurance Co.
1400 Lake Hearn Drive
Atlanta, GA 30319
(404) 843-ss99
GL, E&O

United Coastal Insurance Co.
233 Main Street
P.O. Box 2350
New Britain, CT 06050-2350
(203) 223-s000
GL, E&O

Commercial Casualty Insurance Co
160 Technology Park
Norcross, GA 30092
(404) 129-8209
E&O

Homestead Insurance Company
c/o Freberg Environmental Insurance
1675 Broadway, Suite 2210
Denver, CO 80202
(303) s71-423s
E&O

Commerce & Industry Insurance Co.
70 Pine Street, 1lth Floor
New York, NY 10270
(212) 110-7000
GL, E&O

Reliance National Insurance Co
77 Water Street
New York, NY 10005
(2r2) 858-364r
GL, E&O

Housing Authority Risk Retention Group
(Public Housing Only)

677 South Main Street
P.O. Box 189

Cheshire, CT 06410
l-800-HES-3313
1-800-813-0242
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Appendix 10: Questions and Answers on
Sampling Lead-Based Paint Hazardous Waste

I What is considered a representative sample?

A representative sample consists of a collection of the various components of the waste in
the same weight proportion as is found in the entire bulk of the waste. As such, a

representative sample should contain a sample of all major items found in the entire waste
stream, in an accurate weight proportion. If dealing with a large quantity of waste, a
minimum of four samples should be taken at any one site. A single sample may be

appropriate if there is a small quantity of waste. More samples may be necessary if the
variability among samples is high. A site may be defined as a pile of debris generated in
a given day or waste from a given work area.

How should representative sampling be conducted on abatement waste (e.g., large
woodwork pieces, windows)?

Waste from abatement projects can be characterized during a pre-abatement screening step

or upon generation. Pre-abatement screening facilitates hazardous waste reduction via
segregation of waste such as architectural components into hazardous and nonhazardous
components. As a pre-abatement step for vacant residential units, an experienced
contractor may be able to identify which of the architectural components should be tested
through an assessment of paint quality and knowledge of paint history. Once the
assessment is made, representative samples for different types of components should be

taken for determining which of the components arehazardous. This approach reduces total
quantities of hazardous waste through source characterrzation and segregation. This
approach may be preferred by abatement contractors and/or housing project owners who
are concemed about the cost of hazardous waste management.

If waste has been already generated, then follow the steps discussed next:

Estimate the total weight or mass of the debris before it is removed from the dwelling.
Collect samples so that each major component of the debris is present in approximately the
correct proportion, including the entire cross-section of the substrate. Alternatively, if the
waste includes different types of materials, it may be most appropriate to sample from
representative areas of a waste pile or from representative containers. For example, if
doors and windows are to be sampled, and the door is 20 percent of the waste and the
window is l0 percent of the waste, the sample should contain 2 parts door for each window
part. Take a core (plug) sample of both the door and the window and combine it in the
comect proportion, including the substrate and the surface paint on both sides.

Should samples be analyzed as intact pieces or should the material be cut into smaller
pieces or ground into small particles?

The laboratory conducting the analysis is required to cut the representative sample of the
waste into pieces that will pass through a specific sieve size (generally 9.5 mm cubes will

2.

3
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fit). The sample should not be ground up, but rather cut into small pieces (e.9., V+ rnch
hole saw plugs). The contractor should work with the laboratory to develop a standard
procedure for sample preparation (e.9., agreement should be reached in advance regarding
who will be responsible for cutting the material. The laboratory may prefer a larger piece
of waste which could then be cut into smaller pieces that would pass through the specified
sieve size as a sample preparation step performed in the laboratory.

4. Who can I call for more information on TCLP sampling and analysis?

EPA maintains two hotlines equipped to answer such questions. The general RCRA hotline
number is l-800-424-9346. RCRA hotline staff can answer RCRA questions, including
TCLP sampling and analysis. EPA also runs a second hotline dedicated to SW-846
sampling methods at (703) 821-4189-

5. How should I go about selecting a laboratory to conduct TCLP analysis?

As a first step, identify a list of potential labs that perform the TCLP in your area. Such
a list can be obtained from other property owners and/or contractors who have used labs
for this purpose. Most states also maintain a list of accredited or registered labs. A small
number of states accredit labs for TCLP testing (e.g., Califomia). The American Industrial
Hygiene Association (703) 849-8888 and the American Association of Laboratory Accredi-
tation (301) 670- 1271 can also provide lists of laboratories in your area. Below are several
questions that may be helpful in interviewing potential labs.

Is the lab located in a state that accredits labs for TCLP testing (e.g., California)?
If so, are they accredited?

Does the lab have written sample preparation procedures (i.e., how do they prepare
the sample to undergo the leaching procedure)?

Does the lab have their own lab-specific written procedures for performing the TCLP
(not just a copy of federal guidance)?

What quality control procedures are used to ensure data are accurate (e.g., multiple
reviews of results)?

What will the final report look like? For example, will it specify detection limits and
sample preparation techniques used?

What is the tum around time and cost of performing the TCLP? (Note that an

average price for running a TCLP test for lead only is between $60 - $100.)
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Appendix 10.1: State and Territorial
Hazardous Waste Management Agencies

Alabama
Land Division
Alabama Dept of Environmental Mgmt
PO Box 463
Montgomery, AL 36130-1463
(20s) 21r-1130

Alaska
Alaska Dept of Environmental Conservation
Div of Environmental Quality
Hazardous Waste Management Program
410 Wiloughby Avenue
Juneau, AK 99801-1795
(991) 46s-5rs0

American Samoa
Environmental Quality Commission
Government of American Samoa
Pago Pago, American Samoa 96199
0 1 1 -684-63 3-2304

Arizona
Office of Waste and Water Quality Mgmt
Arizona Dept. of Environmental Quality
3033 North Central Avenue, Room 304
Phoenix, AZ 85012
(602) 201-230s

Arkansas
Hazardous Waste Division
Arkansas Dept. of Pollution Control & Energy
PO Box 9583-8913
Little Rock. AR 12219-891 3

(s0t) s70-2812

California
Dept. of Toxic Substances
PO Box 806-95812-0806
400 P Street
Sacramento, CA 95814
(916) 324-1826

Colorado
Hazardous Materials & Waste Mgmt Div
Colorado Dept of Health
4300 Cherry Creek Drive, South
Denver, CO 80222
(303) 692-3300

Commonwealth of Northern Mariana Islands
Division of Environmental Quality
Dept of Public Health & Environmental Svcs
Commonwealth of the Northem Mariana Islands
Office of the Govemor
Saipan, Mariana Islands 96950
0rr-610-234-614

Connecticut
Waste Engineering and Enforcement Division
Dept of Environmental Protection
State Office Building
79 Elm Street
Hartford, CT 06106
(203) s66-s112

Delaware
Hazardous Waste Management Branch
Division of Air & Waste Management
Dept of Natural Resources & Environmental
Control
PO Box 1401, 89 Kings Highway
Dover, DE 19903
(302) 139-3689

District of Columbia
Pesticides and Hazardous Materials Division
Dept of Consumer and Regulatory Affairs
2100 Martin Luther King Ave., SE, Rm 203
Washington, DC 20032
(202) 404-3t94
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Florida
Division of Waste Management (UST)
Dept of Environmental Regulations
Twin Towers Office Building
2600 Blair Stone Road
Tallahassee, FL 32399 -2400
(904) 488-0190

Georgia
Hazardous Waste Management Branch
Floyd Towers East/Room I154
205 Butler Street, SE
Atlanta, GA 30334
(404) 6s6-2833

Guam
Hazardous Waste Management Program
Guam Environmental Protection Agency
PO Box 2999
Agana, Guam 96910
011-61 1-646-5300

Hawaii
Dept of Health
Solid & Hazardous Waste Bureau
5 Waterfront Plaza, Suite 250
500 Ala Moana Boulevard
Honolulu, HI 96813
(808) 586-422s

Idaho
Dept of Environmental Quality
Dept of Health & Welfare
1410 North Hilton
Boise, ID 83706
(208) 334-s819

Illinois
Bureau of Land Pollution Control
Illinois Environmental Protection Agency
220 Churchill Road
Springfield, IL 62706
(2r7) 782-6160

Indiana
Indiana Dept of Environmental Management
105 G. Meridian Street
PO Box 6015
Indianapolis, IN 46206-6015
(311) 232-3210

Iowa
Air Quality and Solid Waste Protection
Dept of Water, Air & Waste Management
900 East Grand Avenue
Henry A. Wallace Building
Des Moines, IA 50319-0034
(sls) 281-sl4s

Kansas
Bureau of Waste Management
Dept of Health & Environment
Forbes Field, Building 740
Topeka, KS 66620
(913) 296-t600

Kentucky
Division of Waste Management
Dept of Environmental Protection
Cabinet of Natural Resources & Environmental
Protection
Fort Boone Plaza, Building #2
14 Riley Road
Frankfort, KY 40601
(s02) s64-6716

Louisiana
Hazardous Waste Division
Office of Solid & Hazardous
Louisiana Dept of Environmental Quality
PO Box 82718-70884-2118
1290 Blue Bonnet, 5th Floor
Baton Rouge, LA 72810
(s04) 76s-03ss

Maine
Bureau of Hazardous Material & Solid Waste
Control
Dept of Environmental Protection
State House Station #17
Augusta, ME 04333
(207) 287-26sr
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Maryland
Waste Management Administration
Maryland Dept of the Environment
2500 Broening Highway
Baltimore, MD 21224
(410) 63r-3304

Massachusetts
Division of Hazardous Waste
Massachusetts Dept of Environmental Protection
One Winter Street, 7th Floor
Boston, MA 02108
(6U) 292-s8s3

Michigan
Waste Management Division
Environmental Protection Bureau
Dept of Natural Resources
Box 30241
Lansing, MI 48909
(st7) 313-2130

Minnesota
Minnesota Pollution Control Agency
520 Lafayette Road, North
St. Paul, MN 55155
(612) 291-8503

Mississippi
Division of Hazardous Waste Management
Mississippi Dept of Environmental Quality
Office of Pollution Control
PO Box 10385
Jackson, MS 39289-0385
(601) 961-s063

Missouri
Division of Environmental Quality
Hazardous Waste Program
Dept of Natural Resources
Jefferson Building
205 Jefferson Street, 13th & 14th Floor
PO Box 176

Jefferson Ciry, MO 65102
(314) l5t-3t16

Montana
Solid and Hazardous Bureau
Dept of Health and Environmental Sciences
Cogswell Building
Helena, MT 59620
(406) 444-1430

Nebraska
Hazardous Waste Management Section
Dept of Environmental Quality
PO Box 98922
Lincoln, NE 68509
(402) 4tt-2t86

Nevada
Waste Management Program
Division of Environmental Protection
Dept of Conservation & Natural Resources
Capital Complex
333 West Nye Lane
Carson City, NV 89710
(102) 681-4670

New Hampshire
Dept of Environmental Services
Waste Management Division
Health & Human Services Building
6 Hazen Drive
Concord, NH 03301-6509
(603) 21r-2900

New Jersey
Division of Waste Management
Dept of Environmental Protection
401 East State Street (CN 028)
Trenton, NJ 08625
(609) 292-8341

New Mexico
Hazardous & Radioactive Material Bureau
New Mexico Environmental Dept
PO Box 26110
Sante Fe, NM 81502
(s0s) 827-43s8
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New York
Hazardous Waste Remediation
Dept of Environmental Conservation
50 Wolfe Road, Room 209
Albany, NY 12233-7010
(st1) 4st-6603

North Carolina
Hazardous Waste Section
Division of Solid Waste Management
Dept of Environment Health &
Resources
401 Obertin Road, Suite 150

Raleigh, NC 27605
(9r9) 733-2118

Pennsylvania
Bureau of Waste Management
Pennsylvania Dept of Environmental Resources
PO Box 847l,l4th Floor MSSOB
Harrisburg, PA 17105
(111) 181-9810

Puerto Rico
Environmental Quality Board
Santurce, PR 00910-1488
1 (809) 12s-s333

Rhode Island
Division of Waste Management
Dept of Environmental Management
291 Promenade Street
Providence, RI 02908
(40t) 277 -2808

South Carolina
Bureau of Solid & Hazardous Waste
Management
Dept of Health & Environmental Control
2600 Bull Street
Columbia, SC 29201
(803) 734-s200

South Dakota
Office of Waste Management
Dept of Environmental & Natural Resources
523 E Capitol
Foss Building, Room 416
Pierre, SD 57501
(605) 713-31s3

Tennessee
Division of Solid Waste Management
Tennessee Dept of Environment & Conservation
401 Church Street, L & C Tower
Nashville, TN 37243
(61s) s32-0780

Texas
Industrial Hazardous Waste Division
Texas Waster Commission
PO Box 13807
Austin, TX 781l1-3087
(st2) 908-2334

Natural

North Dakota
Division of Waste Management
Dept of Health & Consolidated Laboratories
PO Box 5520
Bismarck, ND 58502-5520
(101) 221-s166

Ohio
Division of Hazardous Waste Management
Ohio Environmental Protection Agency
1800 Watermark Drive
PO Box 1049

Columbus, OH 43266-0149
(614) 644-2917

Oklahoma
Hazardous Waste Management Services
Oklahoma State Dept of Health
1000 NE lOth Street
oklahoma ciry, oK 73117-1299
(40s) 21 1-5338

Oregon
Hazardous & Solid Waste Division
Dept of Environmental Quality
811 SW 6th Avenue
Portland, OR 91204
(s03) 229-s3s6
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Utah
Division of Solid & Hazardous Waste
Dept of Environmental Quality
PO Box 144889
288 N 1460 West
Salt Lake city, uT 84114-4880
(801) s38-6170

Vermont
Hazardous Material Division
Dept of Environmental Conservation
Agency of Natural Resources
103 S Maine Street
Waterbury, VT 05676
(802) 244-8702

Virgin Islands
Dept of Planning & Natural Resources
Nisky Center, Suite 231

45A Estate Nisky
St. Thomas, VI 00802
(809) 714-6420

Virginia
Waste Division
Dept of Environmental Quality
Monroe Building, I lth Floor
l0l N 14th Street
Richmond, Y A 23219
(804) 527-5000
(804) 22s-2661

Washington
Hazardous Waste Program
Dept of Ecology
PO Box 47600
Olympia, WA 98504-7660
(206) 459-6316

West Virginia
Oftice of Waste Management
Division of Environmental Protection
Dept Commerce, Labor, Environmental
Resources
1356 Hansord Street
Charleston, WV 25301
(304) 5s8-s393

Wisconsin
Bureau of Solid & Hazardous Waste Mgmt
Dept of Natural Resources
PO Box 7921

Madison, WI 53707
(608) 266-1321

Wyoming
Solid & Hazardous Waste Division
State of Wyoming
Dept of Environmental Quality
122 W 25th Street
Herschler Building
Cheyenne, WY 82002
(307) 171-71s2
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Appendix 11: One Hour Waiting Period
Rationale for Clearance Sampling

This Appendix describes the rationale for why it is necessary to wait no longer than one hour to
conduct clearance examinations. Conservative (health protective) assumptions have been made
throughout the analysis to ensure that the risk is minimal. The scenario is that no one will enter
the room or work area for at least one hour to minimize air turbulence and reentrainment of small
particles. The rationale shows why one hour is a safe waiting period and why additional benefits
will not be gained by waiting longer.

Settling Velocities

Settling velocities for leaded dust can be estimated by making assumptions on the particle size,

density, and shape, as well as the degree of air turbulence. Particles can be assumed to be

roughly spherical, with a density of 2.5 g/cm: (pure lead oxide has a density of 9.5 g/cm3, but
since lead-based paint dust contains other materials, a lower density is appropriate). Mineral dust
has an average density of 2.5 g/cmr, and normal urban particulate matter is likely to have a

density of between I - I.7 Elcmz. Turbulence is expected to be minimal since all movement
through the area will have ceased, although some reentrainment of small particles can still be

expected due to air currents and building leakage in the area. This is true regardless of the length
of time involved. Particles can be expected to vary in size from 0.2 to 250 pm or even larger
(Mamane, 1993). Some paints were manufactured with pigment particle sizes on the order of
1 pm. However, it is very unlikely that resins and binders in the paint would break down
completely to particles this small. To date, there has been little research conducted on particle
size distributions in lead abatement dust, although one pilot study found that 4lVo of the airbome
dust generated during abrasive blasting operations on lead painted bridges was less than 6 pm
in diameter (NIOSH, 1993a). The percentage should be much lower in residential work, where

abatement methods that produce small particles are prohibited (no blasting, burning, power
sanding are permitted).

Larger particles will settle more rapidly than smaller particles. The table below shows terminal
settling velocities for different particle sizes with a density of 2.5 Elcmt (Blume, 1993).

Particle Velocities

Particle Diameter (pm) Settling Velocity (cm/sec) Settling Time for a Ceiling
Height of l0 feet

0.5 0.0025 34 hours

0.0088 t hours1.0

26 minutes5.0 0.19

7 minutesl0 0.75

100 75 4 seconds
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If one assumes that rooms in residential structures are typically l0 feet high, that all the particles
are present at the ceiling level and need to travel the full 10 feet from the ceiling to the floor,
and that all the particles are about 5 pm in diameter (all health protective assumptions), it can
be shown that it would take a little less than half an hour for all particles greater than 5 pm to
settle out of the air, assuming that turbulence and reentrainment are low:

l0 feet x2.54 cm/inch x 12 inchfoot x I min/60 sec

= 27 minutes
0. l9 cmlsec

Therefore, one can assume that by waiting one hour after all cleanup work has been completed,
nearly all of the lead particulate greater than 5 pm will have settled out the air to the floor, where
it is available for measurement (clearance). In fact, all particles greater than 3 pm will reach the
floor in a little more than an hour (70.minutes). Of course, there will always be some ambient
air movement and turbulence, even in rooms that have the doorways sealed off with plastic
sheets. This is due to ordinary building leakage. Additionally, some turbulence will occur as

individuals open the door and re-enter the room. However, all of this reentrainment will occur
regardless of how long one waits for particles to settle. Even if these particles do become
airborne, it is unlikely that they will contribute substantially to exposures, as shown below.

Contribution of Small Particles to Settled Leaded Dust Levels

For the purpose of this analysis of the impact of air lead levels on clearance status, assume that
all these small particles settle out of the room air (a "worst-case" scenario). How will the
remaining particulate less than 5 pm affect settled leaded dust levels? Consider the case of a
room 10 feet long by l0 feet wide x 10 feet high, for a total volume of 1,000 ft3m. Personal
breathing zone airborne lead concentrations reported from the HUD Demonstration Project
(NIOSH 1990) durins cleaning were reported to be l6 pg/mt, which is the 95th percentile (of the
statistical distribution, not the sample distribution). There are several health-protective
assumptions in using this number. First, they are personal breathing zone samples. This method
of air sampling is not intended to produce a full particle size distribution. Since its purpose is
to measure exposure through inhalation, the method over-samples the smaller particle sizes.
Second, by selecting the 95th percentile, levels of airborne particulate should be lower in 95 out
of a hundred jobs. Finally, these exposures were measured durine cleanup activity, not after
cleanup activity. It is reasonable to expect that airborne concentrations will decline greatly
immediately following active work in the area.

For the purposes of this analysis, if we assume that all of the dust measured by the personal
breathing zone samples is less than 5 trrm in diameter (even though it is likely that some of it will
be much larger) and that the dust is distributed across the floor surface area, it can be shown that
the additional contribution to settled leaded dust from airborne leaded dust is very small. Settled
leaded dust is the principal route of exposure for children and is the measure of choice for
clearance determination.
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Using the assumptions as stated, there would be a total of 453 pg of lead suspended in the air
in the room:

28.3m3 x 16 pg/m3 = 453 pg

If all of the dust settled out of the air, and if deposition is uniform across the floor surface, then
it would contribute no more than an additional 6 pglft2 to the floor of the room, which measures
10 feet x 10 feet (100 ft2):

453 pg/100 ft2 = 4.53 pglft2

This additional dust loading is well below the routine limit of quantitation for the typical wipe
sampling method (25 Vgltt') and about 6Vo of the clearance standard of 100 pglft2 for floors.
While it could be argued that deposition is unlikely to be uniform, this would mean simply that
there would be "hot spots" with higher loadings and corresponding "cold spots" where loadings
would be lower. The existing clearance standards are geared toward average settled leaded dust
levels; therefore, the average across the floor is the best way to characterize the contribution of
the airbome dust to settled dust.

The result of this exercise shows two things:

. Most leaded dust generated during residential abatement or interim control activity is likely
to settle out of the air relatively quickly if turbulence is kept reasonably low for about an
hour after the work has been completed. Ambient air currents will always be present and
may cause some reentrainment no matter how long one waits.

The contribution of airbome leaded dust to settled leaded dust immediately following
cleanup is likely to be very small and virtually non-detectable.

These results have important implications. It does not appear to be necessary to wait 24 hours
after cleaning before collecting clearance dust samples (as previously suggested in the HUD
public housing guidelines). This decreases the amount of time required for clearance testing,
reducing the expense of resident relocation.

Airbome Lead

Finally, it is worthwhile to consider the extent of airbome dust exposure. At first glance, 16

Fg/m'appears to be well above the EPA National Ambient Air Quality Standard (NAAQS) for
Lead (1.5 pg/m3). However, the NAAQS is a quarterly average designed to protect the
population from long-term chronic exposure, while the HUD Demonstration air sampling data
are approximately two-hour time weighted averages. The use of a quarterly average is not
appropriate for a short terrn exposure. Furthermore, there is no evidence that air cleaning
machines (so-called "negative air" machines) provide any benefit in removing particles from the
air. In fact, at least one NIOSH study found no correlation at all between worker exposures and
the use of these machines, although there was a significant correlation with the use of HEPA
vacuums and airbome lead (NIOSH I992b). Finally, it should be evident that air lead levels will
drop greatly as the doors and windows are opened. The 453 pg in the room should rapidly
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dissipate to negligible levels. Again, this dilution process will occur regardless of how long one
waits to enter the area, whether it be one hour or 24 hours.

The results of this analysis should be validated through field research at on-going abatement jobs

and through pilot testing.
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Appendix 12: Statistical Rationale for Sample Sizes
and Percentages Used in Guidance for

Inspecting in Multifamily Housing

This appendix presents the statistical rationale and calculations used to develop sample sizes
(number of units to be tested) in multifamily housing. The samples sizes apply both to
inspections for lead-based paint and to post-abatement dust clearance testing in multifamily
housing. The appendix also presents the detection capability of the sampling scheme, that is, the
probability that the scheme will successfully detect various levels of contamination in the housing
development tested.

Al2.l Sample Size Calculations

To determine the applicable sample size using the methods of this appendix, the housing units
must first be properly grouped. For lead-based paint inspections, similar units and buildings
should be grouped based on common construction, floor plans, and painting history. This type
of grouping will make it less likely that lead-based paint will be missed in the testing. Likewise,
for dust clearance testing, units and buildings that have similar construction and were cleaned in
the same manner, should be grouped for sampling purposes.

Because the sampling scheme applies to both testing for lead-based paint inspections and dust
clearance testing, the term "the HUD standard" will be used to mean either 1.0 mg/cm2 for lead-
based paint inspections or the applicable clearance standard for dust testing. The term
"component" means a floor, window sill or window well for dust clearance testing, and means

any painted building component for lead-based paint inspections.

The basic specification for the sampling scheme is that it achieve 95Va confidence that at least
95Va of the units meet the HUD standard. This means that, if all units sampled meet the HUD
standard for all components tested, there is 95Vo confidence that fewer than 5Vo of the units in
the development have one or more components in violation of the HUD standard, assuming no
within unit sampling error and no measurement error. An altemate interpretation is that up to
a 5Vo chance of missing some lead in tp to 5Vo of the units is allowed. In a large development,
57o of the units might be a large absolute number, however, so the total number of leaded units
which might escape detection has been limited to 50. This leads to the following quantitative
prescription for the sampling plan:

TEST THE SMALLEST NUMBER OF UNITS WITH THE PROPERTY THAT, IF ALL
TESTED UNITS ARE AT OR BELOW THE HUD STANDARD FOR ALL
COMPONENTS, THERE IS 95Vo CONFIDENCE THAT THE NUMBER OF UNITS
WITH AT LEAST ONE COMPONENT AT OR ABOVE THE HUD STANDARD IS LESS
THAN 50 UNITS OR SVo, WHICHEVER IS SMALLER.

As an example, 56 units should be tested in a 600 unit development. Sample sizes where taken
from Table 7 .3 of Chapter 7 (or Table IV in this appendix). If no lead (above the HUD standard)
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The statistical calculations required to determine the number of units to be tested, based on the

criterion above, are fairly straightforward. For the sake of brevity, call a unit with one or more
components with lead-based paint (or dust lead, as the case may be) at or above the HUD
standard a "leaded unit". Make the following definitions:

fr{ = Total number of units in the development;

k - Maximum allowable number of leaded units;

Smallest number of units which must be tested to provide 95Vo confrdence that the

total number of leaded units is "k" or less, based on finding no leaded units in the
sample tested.

For example, if 95%o confidence is required that less than 5%o of 300 units have lead, then k = 14

If fewer than 50 out of 4000 with lead is required, then k = 49.

In the usual statistical convention, "n" is defined as the smallest integer for which the probability
of obtaining no positive results in a simple random sample of size "n" from a population of size
"N", of which k+1r are positive, is less than 0.05. When k+l of "N" total are positive, the
probability of observing no positive results in a simple random sample of size "n" is given by
the hypergeometric formulatrl:

tN-k- I )...(N-k-n)l/tN)N- 1 )...(N-n+ I )1.

The required value of "n" is obtained by successively evaluating this expression for n = l, 2, 3,...,

until its value first drops below 0.05. The calculations were performed in SASI21, using the
hypergeometric distribution functiontrl. Table I shows the exact values of "k" and "n" for
selected values of "N".

In developing the sample sizes for Table 1.3 of Chapter 7 (Table 7.3 has been reproduced as

Table IV in this appendix), two refinements to the calculations were made. First, because of the

discrete nature of the problem, it is possible for the sample size to decrease when the total
number of units increases. To see how this happens, suppose that a building has 40 units. Since

57o of 40 is two, the maximum number of leaded units allowed is 1. However, if the building

k+l is used to determine the probability for at most k positive values. This assures that the

occurrence of k positive values will have probability less than 0.05.

n
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is found in any of the 56 tested units, the owner of the development can be 95Vo confident that
less than 30 units (the lesser of 50 and 5Vo of 600) have lead above the HUD standard. As a
second example, 232 units should be tested in a 4000 unit development. If all are below the dust

clearance HUD standard for all tested floors, window sills and window troughs, there is 95Vo

confidence that less than 50 of the 4000 units (the lesser of 50 and 5Vo of 4000) have any lead

dust levels at or above the applicable HUD standard. Note that developments with 20 or fewer
units, all units should be tested and the classification rules for single-family housing apply.
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has 41 units, 5Vo of 41 is 2.05, so the maximum number of leaded units is 2. Since it is

obviously easier to detect 2 units out of 41 than 1 out of 40, the minimum sample size for a

building with 41 units is smaller than the minimum sample size for a building with 40 units.
Specifiually, the exact sample size for 40 units is 31, while the exact sample size for 41 units is
26. The same problem occurs every time the number of units is a multiple of 20. Since it is
extremely counter-intuitive for the sample size to decrease when the number of units increases,
the additional requirement that the sample size never decrease was imposed. The result of this
requirement, which can be observed clearly in Table 7.3, is that the sample size remains constant
for some time beginning at each multiple of 20.

The second refinement to the calculation was to calculate a percentage of units to be sampled
when the total number of units is very large. When the total number of units is 1,000 or greater,

the maximum acceptable number of leaded units is 49. Suppose that a proportion "P" of the N
units is to be tested when N is large. Then, when the number of leaded units is 50, the minimum
unacceptable number, the probability that zero leaded units will be found in the sample can be

approximated by (1-P)"' = 0.05 if P=0.058. (The ratio of n to N in Table I is approximately 0.058
for N greater than 1000). Thus, the limiting percentage for the sample size is 5.87o. In Table
J.3, the sample size is taken as 5.8Vo of the number of units, rounded to the nearest whole
number, when N is 1,040 or larger.

A12.2 Detection Capability of the Samplins Scheme

By the detection capabilit), of the sampling scheme is meant the probability that the sample

contains at least one leaded unit when leaded units are present. Thus, the detection capability
is the probability that a problem (lead-based paint or dust above the applicable HUD standard)
will be detected in the development, in the sense of showing up in at least one of the units in the

sample.
The detection capability of the sampling scheme depends on the total number of leaded units in
the development as a whole. Clearly, the more leaded units there are, the better the chance that
they will appear in the sample. When the number of leaded units is k+1 (in Table I), the
detection capability is, by definition, (slightly) greater than 95Vo. In general, when the number
of leaded units is "L", the detection capability is calculated from the formula

1 - I(N-L)(N-L-l)...(N-L-n+l)l/[(N)(N- l)...(N-n+1)]

where "N" and "n" are, respectively, the total number of units in the development, and the sample
size. Table II shows the number of leaded units which must be present in the development as

a whole for the detection capability to be 507o,75Vo,907o,95Vo,97.5Vo, or 997o.

As an example, the detection capability of the scheme in a 600-unit development is 99Vo when
the development contains 45 leaded units. This means that the sample of 56 units in a 600-unit
development is 99Vo certain to include at least one of the 45 leaded units. Notice that the
numbers are almost exactly the same for all developments with 1,000 units or more. This reflects
the design decision that the number of leaded units which may be missed completely (with 57o

probability) must be less than 50. Of course, the fixed numbers in the table reflect a decreasing
percentage of the total number of units in the development. Table III shows the percentage of
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leaded units which must be present to achieve the various detection capabilities.

For example, in a 1,000-unit development, the detection capability of the scheme is 75Vo when
2.4Vo of the units are leaded. That is, the sample of 5l units tested is 75%o sure to contain at
least one of the 2.4Va of units which are leaded. Put another way, although 91.67o of the units
have no lead above the HUD standard, a random sample of only 5.77o of the units has a75Vo
chance of finding one of the leaded units. The percentages in Table III are fixed (except for
roundoff) for developments with 200 - 1,000 units, and then decline for larger developments.
Again, this is the result of the design decision to fix the percentage of leaded units which may
be missed (with 57o probability), for developments with 1,000 units or less. For larger
developments, the number of such units is fixed, but the percentage is declining.

Tables II and III give probabilities of finding at least one leaded unit in the tested sample. This
does not mean that all, or even most, of the leaded units will be sampled. To achieve this would
require virtually 100%o sampling. The expected percentage of the leaded units which will be
sampled is equivalent to the samplinq percentage, i.e., the sample size as a percentage of the
number of units in the development. For example, in a 100-unit development, 45 units are
sampled. Thus, 457o of the leaded units would also be expected to be sampled, on average. In
a 1,000-unit development, an average of 5.1%o of the leaded units would be sampled.

TABLE I
Calculation of the Number

of Units to be Tested

NU kb n"

20 0 20

40 1 31

60 2 38

80 a
J 42

100 4 45

200 9 51

300 t4 54

400 t9 55

600 29 56

1,000 49 5l
1.500 49 86

2,000 49 115

2.500 49 t44

3,000 49 t74

3.500 49 203

4,000 49 232

App 12-4



Appendix 12

Calculation of the Number
of Units to be Tested

N' pt n"

4,500 49 261

5.000 49 290

uN = Number cif Units in the Develoomentbk = Maximum Allowable Number oT Leaded Units
'n = Number of Units to be Tested

TABLE II

N' nb
Number of Leaded Units in Development

Needed for Detection Capabilitv tb be:

50Vo 7SVo 90Vo 95Vo 97.SVo 99Vo

20 20 1 1 1 1 I 1

40 31 1 1 2 2 a
J

1
-)

60 38 1 2 J a
J 4 5

80 42 I 2 1
J 4 5 6

100 45 2
a
J 4 5 6 8

200 51 J 5 8 l0 I2 15

300 54 4 7 I2 15 18 23

400 55 5 10 t6 20 25 30

600 56 l t4 23 30 3l 45

1.000 51 t2 24 39 50 6l l5
1,500 86 t2 24 39 50 6t l6
2,000 115 t2 24 39 50 6I l6
2,500 r44 t2 24 39 50 62 t6
3,000 t74 t2 24 39 50 62 t6
3.500 203 t2 24 39 50 62 l6
4.000 232 t2 24 39 50 62 t6
4,500 26t t2 24 39 50 62 t6
5.000 290 I2 24 39 50 62 l6

uN = Number of Units in the Develoomentbn = Number of Units Tested
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TABLE III

NU nb
Percentase of Leaded Units in Development

Needetl for Detection Capability to'be:

50Vo 7SVo 90Vo 95Vo 97.SVo 99Vo

20 20 5.jVo 5.lvo 5.07o 5.07o 5.0%o 5.O%b

40 31 2.570 2.57o 5.07o 5.j%o l.5Vo l.5Vo

60 38 L.l%o 3.37o 5.07o 5.jVo 6.lVo 8.3Vo

80 42 l.3Vo 2.57o 3.8%b 5.07o 6.37o 7.57o

100 45 2.O%io 3.jvo 4.07o 5.07o 6.07o 8.0%o

200 51 l.5Vo 2.5Vo 4.j%o 5.07o 6.07o 1.57o

300 54 l.3Vo 2.3Vo 4.07o 5.07o 6.0%o 1.77o

400 55 1.37o 2.5Vo 4.jVo 5.j%o 6.3Va 1.57o

600 56 t.270 2.37o 3.8%b 5.07o 6.27o l.5Vo

1,000 5l L2Vo 2.47o 3.9%o 5.07o 6.17o 7.57o

1,500 86 0.\vo 1.67o 2.67o 3.37o 4.17o 5.17o

2,000 115 0.6vo 1.27o 2.07o 2.57o 3.17o 3.87o

2,500 r44 0.57o l.jVo I.6Vo 2.jVo 2.570 37o

3,000 114 0.4%o 0.8Vo l.3Vo l.lVo 2.lVo 2.57o

3.500 203 0.37o 0.7Vo 1.1 Vo l.4Vo l.8Vo 2.27o

4,000 232 0.37o 0.67o l.jVo l.3Vo l.6Vo l.9Vo

4.500 26t 0.3%o 0.57o 0.9Vo 1.1 Vo l.4Vo l.lVo

5,000 290 0.27o 0.5Vo 0.8Vo l.jVo l.2Vo I.5Vo

uN = Number of Units in the Develooment
bn = Number of Units Tested
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TABLE IV
Number of Units to Be Tested in Multifamily

Developments

Number of Units in Building
or Group of Similar Buildings

Number of Units
to Be Tested

21-26
27
28
29-30
31

32
33-34
35
36
37
3B-39
40-50
51

52-53
54
55-56
57-58
59
60-73
74-75
76-77
78-79
B0-95
96-97
9B-99
'100-1 17
1 1B-1 19
1 20-1 38
1 39-1 57
158-177
178-197
1 98-21 B

219-258
259-299
300-379
380-499
500-776
777-1004
1 005-1 022
1 023-1 039

20
21

22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41

42
43
44
45
46
47
48
49
50
51

52
53
54
55
56
57
58
59

For buildings or groups of similar buildings with 1,040 units or more, tesl 5.8 percent of the
number of units, rounded to the nearest unit. EXAMPLE: lf there are 2,170 units, 5.8 percent
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A12.3 Size and Decision in the Decision

To obtain 99Vo confidence on conclusions made about a component type using the multifamily decision
flowchart in Chapter 7, XRF readings must be taken on at least 40 components of the given type. A
sample size of 40 was chosen as a minimum sample size that could be achieved in almost all cases given

that at least 20 units would be tested in a multifamily housing development.

For simplicity, a single percentage was desired for declaring a component type either positive or negative
in multifamily housing. The decision rule in the flowchart to declare a component type positive is based

on the percentage of XRF readings classified as positive relative to the HUD standard and the decision
rule to declare a component type negative is based on the percentage of XRF readings less than the HUD
1.0 mg/cm2 standard, assuming a 57a false positive rate and a sample size of at least 40. Parameters

provided in the XRF Petformant'e Characteristics Sheet for each specific XRF instrument were developed
so that the false positive rate would be 5Vo. Thus, for sample sizes of 40 or greater and when operating
an XRF instrument as specified in theXRF Petformant'e Charactet'istics Sheet,99Vo confidence may be

obtained for the following:

' At least one component of a given type has lead in paint equal or greater than the HUD standard

if l5Vo of the components are classified as positive relative to the HUD standard.
. None of the components of a given type have lead in paint greater than the HUD standard if l00o/a

of the XRF readings taken on the components of a given type are less than 1.0 mg/cm2.

The statistical rationale for the percentages used in the decision rules of the flowchart are given below.

Positive Percentage in Multifamilv Decision Flowchart

The Multifamily Decision Flowchart (Figure 7.1 I of Chapter 7) gives the following rule: based on XRF
readings, if l57o or more components of a given type are classified as positive relative to the HUD
standard, then the inspector concludes that lead is present at 1.0 mg/cm2 or greater on at least one of the

components of the type tested. Assuming a true false positive rate of 5Vo, lhe 99'r' percentiles of the

observed number and percentage of false positive classifications for several sample sizes are shown below
in Table V.

TABLE V

Sample Size Number of False
Positive Results

Percentage of False
Positive Results

20 4 20

40 6 15

60 7 t2

80 9 ll
100 ll ll

With a sample size of at least 40 fbr a component type and if the components all have true lead levels less

than the HUD standard (1.0 mg/cm2), there is only a 1olo probability of observing l5o/o or more positive
results. In other words, it l5o/o or more results are actually observed on a component type, one can be
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99Vo confident that lead is present on at least one of the components of a given type. Since l5Vo is the
percentage that corresponds with a sample size of 40, l5%o was adopted as the cutoff percentage for
declaring a component type positive relative to the HUD standard in Chapter 7.

Neqative Percentaqe in Multifamily Decision Flowcha{

The flowchart specifies that if 700Vo of the XRF readings taken on components of a given type are less

than 1.0 mglcm2, the conclusion is that no lead is present at or above the 1.0 mglcm2 HUD standard on
the component type.

Given that the sample size must be at least 40 (as described above), suppose that exactly I of the 40
components tested has true lead level of 1.0 mg/cm2 or greater. Then, the probability of obtaining an XRF
reading less than 1.0 mg/cm2 on all (1007o) of the components of the given type is:

Pr(All XRF readings < 1.0 mg/cm2) =
Pr(l true lead level > 1.0 mg/cm2 has XRF reading < 1.0 mg/cm2)
* Pr(39 true lead levels < 1.0 mg/cm2 have XRFreadings < 1.0 mg/cm2)

- P, X P"',

where

p, = probability a true lead 2 1.0 mg/cm2 has XRF reading < 1.0 mg/cm2
p, - probability a true lead < 1.0 mg/cm2 has XRF reading < 1.0 mg/cm2

The maximum value of this expression using results from XRF instruments examined by EPA in a large
field studyt3l was 0.017. Thus, if one or more of the 40 components is truly positive (lead level 1.0

mglcmz or greater) relative to the HUD standard, there is less than a ZVo chance of obtaining XRF readings
less than 1.0 mg/cm2 on all (1007o) components of the component types. This means that, whenever all
XRF readings on a component of a given type are less than 1.0 mg/cm2, there is at least 987o confidence
that none of the 40 components have true lead above 1.0 mg/cm2.

With the application of the flowchart and with a sample size of 40, there is a very high probability (at
least 98 percent) that a tested component type will be correctly classified. Combined with the 95 percent
probability that at least one leaded component will be selected for inspection by the sampling scheme
described above when 5 percent or more of the components have lead-based paint at or above 1.0 mg/cm2,
the procedure provides an overall confidence level of between 93 percent and 95 percent.
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Appendix 13.1: Wipe Sampling for
Settled Lead-Contaminated Dust

Wipe samples for settled leaded dust can be collected from floors (both carpeted and uncarpeted),
interior and sash/sill contact areas, and other reasonably smooth surfaces. Wherever possible,
hard surfaces should be sampled. Wipe media should be sufficiently durable so that it is not
easily torn, but can be easily digested in the laboratory. Recovery rates of between 80-1207o of
the true value should be obtained for all media used for wipe sampling. Blank media should
contain no more than 25 prg/wipe (the detection limit using Flame Atomic Absorption).
Additional standards for wipe sampling can be found by consulting ASTM ES 30-94.

1. Wipe Sampling Materials and Supplies

a. Type of disposable wipe: Any wipe material that meets the following criteria may
be used:

(i) Contains low background lead levels (less than 5 pg/wipe)
(ii) Is a single thickness
(iii) Is durable and does not tear easily (do not use WhatmanrM filters)
(iv) Does not contain aloe
(v) Can be digested in the laboratory
(vi) Has been shown to yield 80-1207o recovery rates from samples spiked with

leadeg[lus! (not lead in solution)
(vii) Must remain moist during the wipe sampling process (wipes containing alcohol

may be used as long as they do not dry out)

Examples of acceptable wipe media include: "Little Ones Baby Wash ClothsrM,"
"Little Ones Baby Wipes Natural FormularM," or "Little Ones Baby Wipes Lightly
ScentedrM," available at K-Mart Stores. This product is also available under the
brand names "Pure and Gentle Baby Wipesrvl" and "Fame Baby Wipe5ru."
Individually-packaged "Wash'n Dri Wipes" are also acceptable. "Wet Wipes," which
are available at Walgreens and other stores, ffi&y also be used. Other brands are also
acceptable if equivalence in both lead contamination (analysis of blanks) and
laboratory digestion recoveries (analysis of wipes spiked with known amounts of
leaded dust, not lead in solution) can be established. The wipes listed above have
proven to be sufficiently durable under field use and to have acceptable recovery
rates. Do not use "Little Ones Diaper Wipes," also available at K-Mart stores, or any
other brand of wipes for which recovery data have not been established. Do not use

wipes that contain aloe. Wipes that contain alcohol may be used as long as they do
not dry out during the wipe process.

Non-sterilized non-powdered disposable gloves. Disposable gloves are required to
prevent cross-sample contamination from hands.

b
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c. Non-sterilized polyethylene centrifuge tubes (50 ml size) or equivalent hard-shell
container that can be rinsed quantitatively in the laboratory.

d. Dust sample collection forms contained in these Guidelines

Camera & Film to document exact locations (Optional)

Template Options

Masking tape. Masking tape is used on-site to define the area to be wiped.
Masking tape is required when wiping window sills and window wells in order
to avoid contact with window jambs and channel edges. Masking tape on
floors is used to outline the exact area to be wiped.

Hard, smooth, reusable templates made of laminated paper, metal, or plastic.
Note: Periodic wipe samples should be taken from the templates to determine
if the template is contaminated. Disposable templates are also permitted so
long as they are not used for more than a single surface. Templates must be
largerthan 0.1 ft2, but smaller thanZft2. Templates forfloors are typically I
ft2. Templates are usually not used for windows due to the variability in size
and shape (use masking tape instead).

Container labels or perrnanent marker

Trash bag or other receptacle (do not use pockets or trash containers at the
residence).

i. Rack, bag, or box to carry tubes (optional)

j. Measuring tape

k. Disposable shoe coverings (optional)

Single Surface Wipe Sampling Procedure

a. Outline Wipe Area:

Floors: Identify the area to be wiped. Do not walk on or touch the surface to be

sampled (the wipe area). Apply adhesive tape to perimeter of the wipe area to form
a square or rectangle of about one square foot. No measurement is required at this
time. The tape should be positioned in a straight line and comers should be

nominally perpendicular. When putting down any template, do not touch the interior
wipe area.

Window sills and other rectangular surfaces: Identify the area to be wiped. Do not
touch the wipe area. Apply two strips of adhesive tape across the sill to define a

e.

f.

l.

C,b

h

)
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wipe area at least 0.1 square foot in size (approx. 4 inches x 4 inches)

When using tape, do not cross the boundary tape or floor markings, but be sure to
wipe the entire sampling area. It is permissible to touch the tape with the wipe, but
not the surface beyond the tape.

b. Preliminary inspection of the disposable wipes:

Inspect the wipes to determine if they are moist. If they have dried out, do not use

them. When using a container that dispenses wipes through a "pop-up" lid, the first
wipe in the dispenser at the beginning of the day should be thrown away. The first
wipe may be contaminated by the lid and is likely to have dried to some extent.
Rotate the container before starting to ensure liquid inside the container contacts the
wipes.

c. Preparation of centrifuge tubes:

Examine the centrifuge tubes and make sure that the tubes match the tubes contain-
ing the blind spiked wipe samples. Partially unscrew the cap on the centrifuge tube
to be sure that it can be opened. Do not use plastic baggies to transport or
temporarily hold wipe samples. The laboratory cannot measure lead left on the
interior surface of the baggie.

d. Gloves

Don a disposable glove on one hand; use a new glove for each sample collected. If
two hands are necessary to handle the sample, use two new gloves, one for each
hand. It is not necessary to wipe the gloved hand before sampling. Use a new glove
for each sample collected.

e. Initial placement of wipe:

Place the wipe at one corner of the surface to be wiped with wipe fully opened and
flat on the surface.

f. First wipe pass - (side-to-side):

With the fingers together, grasp the wipe between the thumb and the palm. Press

down firmly, but not excessively with both the palm and fingers (do not use the heel
of the hand). Do not touch the surface with the thumb. If the wipe area is a square,
proceed to wipe side-to-side with as many "S"-like motions as are necessary to
completely cover the entire wipe area. (See step h for non- square areas.) Exerting
excessive pressure on the wipe will cause it to curl. Exerting too little pressure will
result in poor collection of dust. Do not use only the fingertips to hold down the
wipe, because there will not be complete contact with the surface and some dust may
be missed. Attempt to remove all visible dust from the wipe area.
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g. Second wipe pass - (top-to-bottom)

Fold the wipe in half with the contaminated side facing inward. (The wipe can be
straightened out by laying it on the wipe area, contaminated side up, and folding it
over.) Once folded, place in the top corner of the wipe area and press down firmly
with the palm and fingers. Repeat wiping the area with "S"-like motions, but on the
second pass, move in a top-to-bottom direction. Attempt to remove all visible dust.
Do not touch the contaminated side of the wipe with the hand or fingers. Do not
shake the wipe in an attempt to straighten it out, since dust may be lost during
shaking.

h. Rectangular areas (e.g. window sills)

If the surface is a rectangle (such as a window sill), two side-to-side passes must be
made over half of this surface, the second pass with the wipe folded so that the
contaminated side faces inward. For a window sill, do not attempt to wipe the
irregular edges presented by the contour of the window channel. Avoid touching
other portions of the window with the wipe. [f there are paint chips or gross debris
in the window sill, attempt to include as much of it as possible on the wipe. If all
of the material cannot be picked up with one wipe, field personnel may use a second
wipe at their discretion and insert it in the same container. Consult with the
analytical laboratory to determine if they can perform analysis of two wipes as a
single sample. When performing single-surface sampling, do not use more than two
single surface wipes for each container. [f heavily dust-laden, a smaller area should
be wiped. It is not necessary to wipe the entire window well but do not wipe less

than 0.10 ft2 (approx 4,, x 4").

l. Packaging the Wipe:

After wiping, fold the wipe with the contaminated side facing inward again, and
insert aseptically (without touching anything else) into the centrifuge tube or other
hard-shelled container. If gross debris is present, such as paint chips in a window
well, make every attempt to include as much of the debris as possible in the wipe.

j. Labelling the Centrifuge tube

Seal the tube and label with the appropriate identifier. Record the laboratory submit-
tal sample number on the field sampling form (see Chapters 5 and l4).

k. Area Measurement:

After sampling, measure the surface area wiped to the nearest eighth of an inch using
a tape measure or a ruler. The size of the area wiped must be at least 0.10 ft2 in
order to obtain an adequate limit of quantitation (25 pg/wipe is the typical detection
limit with flame AA:. 25 pg/0.10 square feet = 250 pglft2, which is half of the HUD
clearance criterion for interior window sills). No more tban 2 square feet should be
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3

wiped with the same wipe or else the wipe may fall apart. Record specific
measurements for each area wiped on the field sampling form.

l. Form Completion

Fill out the appropriate field sampling forms (see Form 5.4 or Form 14.2 in these
Guidelines) completely. Collect and maintain any field notes regarding type of wipe
used, lot number, collection protocol, etc.

m Trash Disposal:

After sampling, remove the masking tape and throw it away in a trash bag. Remove
the glove; put all contaminated gloves and sampling debris used for the sampling
period into a trash bag. Remove the trash bag when leaving the dwelling. Do not
throw away gloves or wipes inside the dwelling unit where they could be accessible
to young children, resulting in a suffocation hazard.

Repeat steps a. through m. for additional samples in the same dwelling unit.

Composite Wipe Sampling

Whenever composite sampling is contemplated, consult with the analytical laboratory to
determine if the laboratory is capable of analyzing composite samples. When conducting
composite wipe sampling, the procedure stated above should be used with the following
modifications:

When outlining the wipe areas (step a), set up all of the areas to be wiped before sampling. The
size of these areas should be roughly equivalent, so that one room is not over-sampled.

After preparing the centrifuge tube, put on the glove(s) and complete the wiping procedures for
all subsamples (steps e-i). A separate wipe must be used for each area sampled. After wiping
each area, carefully insert the wipe sample into the same centrifuge tube (no more than 4 wipes
per tube).

Once all subsamples are in the tube, label the tube. Record a separate measurement for each area

that is subsampled on the field collection form (see Form 5.4a or Form 14.2a for a sample form).
Finally, complete trash disposal (step m), making sure that no masking tape is left behind.

Risk assessors and inspector technicians do not have to remove their gloves between subsample
wipes for the same composite sample as long as their gloved hands do not touch an area outside
of the wipe areas. If a glove is contaminated, the glove should be immediately replaced with a
clean glove.

In addition to these procedural modifications, the following rules for compositing should be

observed:

. Separate composite samples are required from carpeted and hard surfaces (e.9., a single
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composite sample should not be collected from both carpeted and bare floors).

Separate composite samples are required from each different component sampled (e.g., a

composite sample should not be collected from both floors and window sills).

Separate composite samples are required for each dwelling

Blank Preparation

After sampling the final dwelling unit of the day, but before decontamination, field blank samples
should be obtained. Analysis of the field blank samples determines if the sample media is
contaminated. Each field blank should be labeled with a unique identifier similar to the others
so that the laboratory does not know which sample is the blank (i.e., the laboratory should be
"blind" to the blank sample).

Blank wipes are collected by removing a wipe from the container with a new glove, shaking the
wipe open, refolding as it occurs during the actual sampling procedure, and then inserting it into
the centrifuge tube without touching any surface or other object. One blank wipe is collected for
each dwelling unit sampled or, if more than one dwelling unit is sampled per day, one blank for
every 50 field samples, whichever is less. Also, collect one blank for every lot used. Record
the lot number.

5. InspectorDecontamination:

After sampling, wash hands thoroughly with plenty of soap and water before getting into car
A bathroom in the dwelling unit may be used for this purpose, with the owner's or resident's
permission. If there is no running water in the dwelling unit, use wet wipes to clean the hands.
During sampling, inspectors must not eat, drink, smoke, or otherwise cause hand to mouth
contact.

6. Spike Sample Submission

Samples spiked with a known amount of leaded dust should be inserted into the sample stream
randomly by the person conducting field sampling to determine if there is adequate quality
control of the digestion process at the laboratory. Dust-spiked wipe samples should be submitted
blindly to the laboratory by the individual performing field sampling at the rate of no less than
one for every fifty field samples. Any laboratory can spike wipe samples using the procedure
in Appendix 14.3. The laboratory performing the analysis of the field samples can also prepare
the spike sample as long as the person performing the field sampling makes the spike sample
indistinguishable from the field samples. The person conducting the field sampling should take
the spike sample prepared in the laboratory and relabel the container with an identifier similar
to the other field samples. The spike sample wipe should not be put into another container.
Spike samples should be made using the same lot as that used in the field.

A dust-spiked sample is defined as a wipe or filter containing a known weight of lead-based paint
dust, measured to the nearest 0.1 pg of leaded dust. A dust-spiked sample is prepared in a

laboratory with the amount of lead-based dust present being between 50 - 1000 pg. For wipe
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samples, labs should use NIST Standard Lead Paint Dust (Standard 1578) or an equivalent
secondary standard. See Appendix 14.3 for further details.

7. Field Qualifications of Dust Sampling Technicians

A1l individuals performing dust sampling should have state-certified training. Where possible,
field experience in environmental sampling is preferable.

8. QualityAssurance/QualityControl

Blind analysis of spiked samples must fall within 807o - 1207o of the true value. If the
laboratory fails to obtain readings within the QA/QC error limits:

a. Two more spikes should be sent immediately to the lab for analysis.

b. If the two additional spike samples fail, the sample batch should be considered
invalid. A full review of laboratory procedures may be necessary. Additional
samples may need to be collected from the dwelling units from locations near the
locations previously sampled.

If more than 50 pg/wipe is detected in a blank sample, the samples should be collected again
since the media is contaminated. Blank correction of wipe samples is not recommended.

9. Other Information

See Chapter 5 and Chapter 14 for additional information on dust wipe sampling. Also see
"Residential Sampling for Lead: Protocols for Leaded Dust and Soil Sampling" from EPA and
ASTM ES 30-94 for further information.
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Appendix 13.2
Paint Chip Sampling

Dust sampling must always be done before paint chip sampling in order to minimize the prospect
of cross-sample contamination. Paint chip sampling is a destructive method that may release a
small quantity of lead dust. Although paint chip samples are to be collected from inconspicuous
areas, the occupant must always be notified that paint chip sampling may be necessary.

1. Paint Chip Sampling Tools and Materials

a. Sharp stainless steel paint scraper (such as PropreprM Scraper, $7.50,
l-800-255-4535) available at many paint stores.

b. Disposable wipes for cleaning paint scraper.

c. Non-sterilized non-powdered disposable gloves.

d. Hard-shelled containers (such as non-sterrlized 50-ml polypropylene centrifuge
tubes) that can be rinsed quantitatively for paint chip samples if results are to be
reported in mglcm2. Ziplock baggies can be used only if results are to be reported
i, t g/g or percent by weight.

e. Collection device (clean creased piece of paper or cleanable tray).

f. Field sampling and laboratory submittal forms.

g. Tape measure or ruler (if results are reported in mg/cm2).

h. Ladder.

i. Plastic trash bags.

j. Flashlight.

k. Adhesive tape.

l. Heat Gun or other heat source operating below 1100'F to soften the paint before
removal.

2. Containment

a. Method One: Plastic Sheeting Underneath Sampling Area

A clean sheet of plastic measuring four feet by four feet should be placed under the area to be
sampled to capture any paint chips that are not captured by the collection device or creased piece
of paper. Any visible paint chips falling to the plastic should be included in the sample. Dispose
of the plastic after each sample is collected by placing the sheeting in a trash bag. Do not throw
away the plastic at the dwelling. Wet wipes may be used to clean the area.

b. Method Two: "Glovebag" Approach

App 13.2-1
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If further containment is deemed necessary, a "glovebag" approach may be used. A durable sheet

of plastic is loosely taped to the surface to be sampled, with a paint scraper, collection device,
and shipment container housed inside the plastic. There should be enough "play" in the plastic
to permit a scraping motion without dislodging the tape holding the plastic to the surface. Large
plastic baggies can be used in lieu of the sheet of plastic if paint chips are to be shipped to the
lab in plastic baggies. Properly conducted, this method completely seals the surface during the

actual scraping operation. A four by four foot sheet of plastic is still required under the glove
bag to capture any debris that falls to the ground during the glove bag removal. The tape should
be slowly removed from the surface to avoid lifting any additional paint off of the surface.

3. Paint Sample Collection

The paint chip sample need not be more than 2-4 sqlare inches in size (consult with the
laboratory for the optional size). Persons collecting paint chips should wear new disposable
gloves for each sample.

The most common paint sampling method is to scrape paint directly off the substrate. The goal
is to remove all layers of paint equally, but none of the substrate. A heat gun should be used
to soften the paint before removal to reduce the chances of including substrate with the sample
and to help prevent sample loss. Including substrate in the sample will dilute the lead content
if results are reported in pg/g or weight percent. Hold the heat gun no closer than six inches
from the surface. Do not scorch the paint. Discontinue heating as soon as softening or blistering
is observed.

Use a razor-sharp scraper to remove paint from the substrate. Paint samples collected in this
fashion are usually reported in pg/g or Vo lead only. The sample may be placed in a baggie for
shipment to the laboratory.

If the area sampled is measured exactly. and all the paint within that area can be removed and
collected, it is possible to also report the results in mg/cm2. All of the sample must be placed
in a hard-shelled container for shipment to the laboratory. The hard-shelled container is used
since the laboratory will analyze the entire sample submitted. The exact dimensions of the area

sampled must be recorded on the field sampling form. For mg/cm2, including a small amount
of substrate in the sample is permitted.

4. Composite Paint Chip Sample Collection

Paint chip samples may be composited by collecting individual subsamples from different
surfaces. If results are reported in mg/cm2, each subsample should be exactly the same size in
surface area. If results are reported in weight percent or pg/9, each subsample should have about
the same weight (weighing is done in a laboratory). The result is then compared to the standard
for lead-based paint divided by the number of sub-samples (the composite standard). If the result
is above this number, one or more of the samples may be above the standard. Each sub-sample
should be reanalyzed individually in this case. If the result is below this number, none of the
sub-samples can contain lead above the standard. No more than 5 subsamples should be included
in the same sample container or ziplock baggie. If both single-surface and composite samples
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are collected side-by-side, the individual samples can be submitted for analysis without returning
to the dwelling if the composite result is above the composite standard. If the laboratory does
not analyze the entire composite sample, it must use a validated homogenizing technique to
ensure that all sub-samples are completely mixed together.

5. Cleanup and Repair

All settled dust generated must be cleaned up using wet wipes.

The surface can be resealed with new paint if necessary. If desired, apply
spackling and/or new paint to repair the area where paint was removed.

Personnel conducting paint sampling should avoid hand-to-mouth contact
(specifically, smoking, eating, drinking, and applying cosmetics) and should wash
their hands with running water immediately after sampling. The inspector should
ask to use the resident's bathroom for this purpose. Wet wipes may be used if no
running water is available or if the bathroom is not available.

6. Laboratory Submittal

The samples should be submitted to a laboratory recognized by the EPA National Lead
Laboratory Accreditation Program. Appropriate sample submittal forms should be used. The
field sample number should appear on the field sampling form, the laboratory submittal form, and
the container label. The name of the laboratory, the date the samples were sent to the lab, and
all personnel handling the sample from the time of collection to the time of arrival at the
laboratory should be recorded on a chain of custody form, if appropriate.

See Appendix 14 for the laboratory analytical procedures to be used.

7. Qualifications of Paint Sampling Technicians

All individuals performing paint sampling should be certified. Where possible, field experience
in environmental sampling is preferable.

8. Other Information

See ASTM ES 28-94 and ES 31-94 for additional information

a.

b.

C
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Appendix 13.3: Soil Sampling
Protocol For Housing

A. Collection Technique General Description

Bare soil samples are typically collected with a coring device or a scooping technique. The
device may be used in either of two ways. Most coring devices come equipped with a "T"
handle which can be attached to the top of the coring tool or probe. This allows the operator to
push the tool into the ground. The coring tool can be twisted with the "T" handle as it is pushed
into the ground in order to allow the cutting edge of the soil probe to cut through roots and
packed earth. In softer soils, a disposable new plastic syringe at least Vz inch diameter can be
used for each composite sample

The soil samples are collected by driving or pushing the coring tool into the ground, usually
about 7u inch deep. The tool is then moved gently from side to side to loosen a plug of soil.
The tool is then pulled from the ground and the soil sample is pushed so that the upper part of
the soil plug lies between one inch marks made on the coring device. The top one half inch of
the soil sample is then cut from the core with a stainless steel knife or cutting tool provided for
that purpose. This top one half inch section of the soil core is then transferred to a sample
container. All sub-samples are collected in this manner. The collection of subsamples from the
sampling line is referred to as a "composite" sample.

After collecting a composite sample, the soil probe should be decontaminated or discarded if
disposable core liners are used. This process consists of wiping the end of the probe with wet
wipes until no more visible dirt is removed from the probe. Similar cores are then collected from
the bottom inch of the six-inch core.

B. Materials and Supplies

I Core sampling device: Standard soil coring device. Other similar core sampling
devices may be used, such as disposable plastic syringes with the end cut off. The
plunger is used to remove the soil from the syringe body.

2. Disposable wipes.

Non-sterilized 5" x 8" plastic ziplock baggies: Unless baggies are 4 mil industrial
strength, they must be double bagged

a
-l
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The other method for using the coring tool is to attach a hammer device to the top of the coring
tool. To utilize the coring tool in this manner, the hammer device is first attached to the top of
the coring tool and the tip of the probe is placed on the ground where the sample is to be
collected. The hammer is then raised and allowed to fall while it is guided by the operator's
hands. The hammer attachment may be the most appropriate tool when the nature of the soils
is hard and compacted. Otherwise the "T" handle is easier to use.
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4. Non-sterilized non-powdered disposable gloves: For example, Action Scientific
(800-678-1033) No. A-105

Floor Plan & Property Sketch

Soil Sample Collection Form

Laboratory submittal form

8. Pre-printed labels or permanent ink pen

9. Trash bag or other receptacle (do not use pockets or trash containers at the
residence)

Bare Soil Sampling Procedures

1. Soil sampling is not recommended when the ground is frozen.

2. The location of soil samples should be recorded on the exterior site plan sketch.

Perimeter Sampling Locations: One composite soil sample should be collected so

that at least 5 and no more than 10 different aliquots of surface soil are collected
from the building perimeter. The aliquots should be collected from all sides of the
building where bare soil is present. Each spot should be at least 2feet distant from
each other and 2 feet away from the foundation, unless the bare soil is closer than
2 feet.

5.

6.

7.

C

-1

5

4.

6.

Play Area Sampling Locations: A second composite sample should consist of at
least 5 and no more than l0 aliquots collected along an X-shaped grid in the child's
principle play area. Each spot should be at least I foot distant from each other.
The soil where the aliquots are collected must be bare.

The core sampling device should be used to deliver the top Vz rnch of soil from
each spot to the baggie. No special effort should be made to collect visible paint
chips. If paint chips are present, they should not be avoided and should be included
in the sample. When sampling play areas, the inspector should make an effort to
avoid including grass, twigs, stones, and other gross debris in the sample.

When all aliquots of the composite sample have been placed in the baggie, the
baggie should be ziplocked. If the baggie is not 4 mil industrial weight, the sample
should be double bagged. A label with the sample number should be affixed to the
baggie. The number should be recorded on the soil plat form showing the
approximate location of each sample and the soil collection field data form.

The core sampler should be cleaned with a disposable wipe after each composite
sample is collected. If a disposable core sampler is used, it can be used for all sub-
samples, but not new composite samples unless it is cleaned thoroughly.

1
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D. Laboratory Submittal

1. Submittal Form Preparation

The sample numbers on the sample container must be the same as those on the field
sampling form and must also be used on the laboratory submittal form. Confirm
that all samples recorded on are in fact present on the laboratory submittal form.

Chain of custody requirements should be followed if applicable.

E. LaboratoryAnalyticalProcedure

Laboratories analyzing soil samples must participate in the Environmental Lead
Laboratory Proficiency Testing Program or equivalent and be an EPA-NLLAP
Accredited Laboratory.

Soil samples are received, logged in, opened and placed on drying plates, dried, and
mixed thoroughly.

Sample sieving: Samples are to be sieved once with a number 10 sieve with a mesh
size of 2 millimeters. Visible paint chips are disaggregated by forcing the paint
chips and other large particles through the sieve by a rubbing motion. Sieving is

always done under a laboratory hood.

4 Samples are oven dried to a constant weight and analyzed by EPA Method SW-846
or equivalent.

F. See ASTM ES 29-94 for further information.

I
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Appendix 13.4: Sampling Airborne Particulate
for Lead (NIOSH Method 7082)

Editor's Note: See also ASTM Standard E 1553-93 and ES 33-94
LEAD

Formula: Pb
M.W.: 207.r9 (Pb); 223.19 (PbO)

METHOD:1082
ISSUED: 2ll5l84

OSHA: 0.05 mg/m3
NIOSH: 0.05 mg/m3 [1]
ACGIH: 0.15 mg/m3; STEL 0.45 mg/m3

PROPERTIES: soft metal;
d I1.3 glcm3; MP 321.5"C;

valences +2, +4 in salts

SYNONYMS: vary depending on the chemical form (elemental lead and lead compounds except
alkyl lead); CAS #1311-36-8 (PbO); CAS #7439-92-1 (Pb). Editor's Note: This method has not been

validated for lead paint chip samples. It is typically used to analyze lead air samples.

SAMPLING MEASUREMENT

FLOW RATE: I to 4 L/min ANALYTE: lead

VOL-MIN: 200 L@ 0.05 mg/m3
-MAX: 1200L

ASHING: conc. HNO., 6 ml; 140" C

SHIPMENT: routine FINAL SOLUTION: l07o HNO1, 10 ml

SAMPLE STABILITY: stable FLAME: air-acetylene, oxidizing

BLANKS: 2 to 10 field blanks per ser WAVELENGTH: 283.3 nm

ACCURACY BACKGROUND CORRECTION: D, or H,
lamp

RANGE STUDIES: 0.13 to 0.4 mglm3 l2);
0.15 to 1.7 mglm3 (fume) [3]

CALIBRATION: Pb++ tn l07o HNOI

SAMPLE: FILTER
(0.8 pm cellulose ester membrane)

BIAS: not significant 12)

OVERALL PRECISION (s,): 0.012 [2]; 0.068
(fume) [3]

TECHNIQUE: ATOMIC ABSORPTION,
FLAME

RANGE: l0 to 200 pg per sample [3, 8]

ESTIMATED LOD: 2.6 ttg per sample [9]

PRECISION (s,): 0.03 [2]
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APPLICABILITY: The working range is 0.025 to 0.5 mg/m3 for a 400 L air sample. The
method is applicable to elemental lead, including Pb fume, and all other aerosols containing lead.
This is an elemental analysis, not compound specific. Aliquots of the samples can be analyzed
separately for additional elements.

INTERFERENCES: Use D, or H, continuum background correction to control flame or molecular
absorption. High concentrations of calcium, sulfate, carbonate, phosphate, iodide, fluoride, or
acetate can be corrected.

OTHER METHODS: This method combines and replaces P&CAM 173 [8] and 5341 [7,9] for
lead. Method 7300 (ICP-AES) is an altemate analytical method. Method 7505 is specific for
lead sulfide. The following have not been revised: the dithizone method, which appears in
P&CAM 102 [4] and the lead criteria document [1]; P&CAM 191 (ASV) [5]; and P&CAIll42l4
(graphite fumace-AAs) t6l.

REAGENTS: EQUIPMENT:

1. Nitric acid, conc. Sampler: Cellulose ester filter, 0.8 pm
pore size, 37 mm diameter; in cassette

filter holder.

I

2.2

-)

4.

-)

4

Nitric acid, l07o (w/v). Add 100 ml
conc. HNO, to 500 ml water; dilute to
11.

Hydrogen peroxide, 307o H"O2 (w/w),
reagent grade.

Calibration stock solution, 1000 pg
Pb/ml. Commercial standard or dis-
solve 1.00 g Pb metal in minimum
volume of (1+1) HCI and dilute to 1 I
with l7o (v/v) HCl. Store in a poly-
ethylene bottle. Stable 2 one year.

5. Air compressed, filtered.

6. Acetylene

Personal sampling pump, I to 4 U

min, with flexible connecting tubing.

Atomic Absorption Spectrophotometer
with an air-acetylene burner head.

orLead hollow cathode lamp
electrode dischargeless lamp.

5

6.

1

8

Regulators, two-stage, for air and
acetylene.

Beakers, Phillips, 125 ml, or Griffin,
50 ml with watchglass covers.*

Volumetric flasks, 10 and 100 ml.*

Assorted volumetric pipets
needed.*

l. Distilled or deionized water

App 13.4-2
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REAGENTS: EQUIPMENT:

9. Hotplate, surface temperature 140"C.

10. Bottles, polyethylene, 100 ml.

Clean all glassware with conc. nitric
acid and rinse thoroughly with
distilled or deionized water before
use.

SPECIAL PRECAUTIONS: Perform all acid digestions in a fume hood.

SAMPLING:

1. Calibrate each personal sampling pump with a representative sampler in line.

Sample at an accurately known flow rate between 1 and 4llmin for up to 8 hrs for TWA
measurements.r Do not exceed a filter loading of ca. 2 mg total dust.

SAMPLE PREPARATION:

NOTE: The following sample preparation gave quantitative recovery (see EVALUATION
OF METHOD) t9l. Steps 4 through 9 of Method 7300 or other quantitative
ashing techniques may be substituted, especially if several metals are to be

determined on a single filter.

3. Open the cassette filter holders and transfer the samples and blanks to clean beakers.

4. Add 3 ml conc. HNO3, and 1 ml 307o H2O2 and cover with a watchglass. Start reagent

blanks at this step.

NOTE: If PbO2 is not present in the sample, the 30Vo HrO, need not be added [3,9].

5. Heat on hotplate (140"C) until most of the acid has evaporated.

6. Repeat two more times using 2 ml conc. HNOj and I ml307o HrO, each time.

7. Heat on 140"C hotplate until a white ash appears.

When sample is dry, rinse the watchglass and walls of the beaker with 3 to 5 ml l07o
HNO.r. Allow the solution to evaporate to dryness.

9. Cool each beaker and dissolve the residues in 1 ml conc. HNO3.

' Editor's Note: Use a flow rate of 2 liters/minute and a closed-face 3l mm cassette.

*

2

8
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10. Transfer the solution quantitatively to a 10 ml volumetric flask and dilute to volume with
distilled water.

NOTE: If the concentration (\4) of any of the following is expected to exceed the lead
concentration (l\4) by 10 fold or more, add 1 ml 1 M NaTEDTA to each flask
before dilution to volume: CO, PO3, I-, F-, CH3COO=. If Ca** or SO are present
in 10-fo1d excess, make all standards and samples l7o (wlw) in La** [8].

11. Prepare a series of working standards covering the range I to 20 pg Pb/ml ( 1 to 200 pg
Pb per sample) by adding aliquots of calibration stock solution to 100 ml volumetric
flasks. Dilute to volume with l07o HNOj. Store the working standards in polyethylene
bottles and prepare fresh weekly.

12. Analyze the working standards together with the blanks and samples (steps 17 and 18).

13. Prepare a calibration graph of absorbance vs. solution concentration (pg/ml)

14. Aspirate a standard for every 10 samples to check for instrument drift

15. Check recoveries with at least one spiked media blank per l0 samples.

16. Use method of additions occasionally to check for interferences

MEASUREMENT:

17. Set spectrophotometer as specified by the manufacturer and to conrlitions on page 13.6-1.

NOTE: An altemative wavelength is 211.0 nm [10]. Analyses at 211.0 nm have slightly
greater sensitivity, but poorer signal-to-noise ratio compared to 283.3 nm. Also,
non-atomic absorption is significantly greater at 211.0 nm, making the use of D,
or H, continuum correction mandatory at that wavelength.

18. Aspirate standards, samples and blanks. Record absorbance readings.

NOTE: If the absorbance values for the samples are above the linear range of the
standards, dilute wrth l07o HNO3, reanalyze and apply thre appropriate dilution
factor in the calculations.

Using the measured absorbances, calculate the corresponding concentrations (pg/ml) of
lead in the sample, C,, and average media blank, Cn, from the calibration graph.

t9.
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20 Using the solution volumes (ml) of the sample, V", and media blanks, Vo, calculate the
concentration, C (mg/mr), of lead in the air volume sampled, V (L):

c.v, - cbvb
, mg/m3

Method S24l U) was issued on October 24,1915, and validated over the range 0.13 to 0.4 mgl
m3 for a 180 I air sample, using generated atmospheres of lead nitrate [2]. Recovery in the range
18 to 12yrg Pb per sample was 98Vo, and collection efficiency of 0.8 pm mixed cellulose ester
filters (Millipore Type AA) was l00Vo for the aerosols. Subsequent studies on analytical
recovery of 200 pg Pb per sample gave the results [3,9]:

Species Dieestion Method Analytical Recover:r. 7o

V

Pb metal
Pb metal
Pbo
PbS

Pbo2
Pbo2
Pb in paint*
Pb in paint*

HNO., only
HNOj + HrO,
HNO.. only
HNO, only
HNO., only
HNO3 + HrO,
HNO, only
HNO3 + HrO,

92!4
103r3
93 !.4
93+5
82!3
100r1
95!6
95+6

x Standard Reference Material #1519, U.S. National Bureau of Standards.

Additional collection efficiency studies were also done using Gelman GN-4 filters for the
collection of Pb fume, which had geometric mean diameter of 0.1 Fm [3]. Mean collection
efficiency for 24 sampling runs at flow rates between 0.15 and 4.0 l/min was > 9l ! 27o.

Overall precision, s, was 0.072 for lead nitrate aerosol [2,7) and 0.068 for Pb fume [3,9].

ttl Criteria for a Recommended Standard...Occupational Exposure to lnorganic Lead (Revised
Criteria), U.S. Department of Health, Education and Welfare, Publ. (NIOSH) 78-158
(1e78).

t2) Documentation of the NIOSH Validation Tests, U.S. Department of Health, Education and
Welfare, Publ. (NIOSH) 77-185 (1917).

Heavy Metal Aerosols: Collection and Dissolution Efficiencies, Final Report of NIOSH
Contract 210-19-0058, W.F. Gutknecht, M.H. Ranade, P.M. Grohse, A. Damle, and D.
O'Neal, Research Triangle lnstitute; available as Order No. PB 83-106740 from NTIS,
Springfield, Y A 22161 (198 l).

t3l
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U)

t8l

tel

t10l

t4) NIOSH Manual of Analytical Methods, 2nd ed., V. l, P&CAM 102, U.S. Department of
Health, Education and Welfare, Publ. (NIOSH) 77-151-A (1977).

t5l Ibid, P&CAM 191.

t6l Ibid, P&CAM 2t4.

Ibid, V. 3, S341, U.S. Department of Health, Education and Welfare, Publ. (NIOSH) 77-
t51-C (tgtt).

Ibid, V. 5, P&CAM 173, U.S. Department of Health, Education and Welfare, Publ.
(NrosH) 77 -ts7 -A (1919).

Ibid, V. 7, (revised 3l25l8l), U.S. Department of Health, Education and Welfare, Publ.
(NrosH) 82-100 (1982).

Analytical Methods for Atomic Absorption Spectrophotometry, Perkin-Elmer (1976).

METHOD REVISED BY: Mark Millson and R. Delon Hull, NIOSH/DPSE; 5341 originally
validated under NIOSH Contract CDC-94-74-45; additional studies
under NIOSH Contract 210-79-0058.
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Appendix L4.l: Laboratory
Analytical Procedures

Methods used for analysis of samples for lead should be the methods used by the EPA
Recognized Laboratory to analyze Environmental Lead Proficiency Analytical Testing (ELPAT)
Program samples. ELPAT samples are distributed by the American Industrial Hygiene
Association (703-849-8888). These methods are part of the laboratory accreditation process, and
are standard operating procedures for analysis of samples.

Further information is available from the EPA Document Residential Sampling for Lead:
Protocols for Lead Dust and Soil Sampling. Also see ASTM ES 36-94, ASTM ES 37-94, and
ES 35-94

The following are methods which can potentially be used to analyze some types of lead samples.
None of the methods listed below have been developed to analyze paint chips specifically. It is
the laboratory's responsibility to demonstrate the use of any specific technique or reference
materials of the same matrix and mass range of the samples being submitted for analysis. Only
laboratories accredited through EPA's National Lead Laboratory Accreditation program should
be used.

Standard Operating Procedures for Lead in Paint by Hotplate- or Microwave-Based Acid
Digestions and Atomic Absorption or Inductively Coupled Plasma Emission Spectrometry,
September 1991, NTIS Publication PB92-Il4l12 (EPA 60018-91123l)

2. NIOSH Methods 7082 and 7300 OSH Manual of Methods Third Edition,
1984, Revised 8/15/90, DHHS SN-917-01 1-00000-1)

3. EPA Methods 200.7, 200.8, 200.9 and239.2 (Methods for the Chemical Analysis of Water
and Wastes, March 1983, NTIS Publication PB84-128677 and Methods for the
Determination of Metals in Environmental Samples, June 1991, NTIS Publication 91-
23t498)

4 EPA Methods 6010, 6020, 1420 and 7421 (Test Methods for Evaluatine Solid Waste.
Phvsical/Chemical Methods, EPA SW-846, Third Edition, revised November 1986, EPA
Publications PB88-239223 and PB89-148076)

5. Standard Method 3500-Pb (Standard Methods for the Examination of Water and
Wastewater, lTth Edition, 1989, APHA/AWWAnVPCF/American Public Health
Association)

ASTMMethodsD3335andD3618,AmericanSociety
of Testing and Materials, Philadelphia, PA published annually)

6
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1 EPA Reference Method for the Determination of Lead in Suspended Particulate Matter
Collected from Ambient Air (40 CFR Part 50, Appendix G)

8. EPA Method 3015, Microwave Assisted Acid Digestion of Aqueous Samples and Extracts

9. EPA Method 3051, Microwave Assisted Digestion of Sediments, Sludges, Soils, and Oils

10. EPA Method 3050, Acid Digestion of Sediments, Sludges, and Soils

The EPA Office of Pollution Prevention and Toxics has established and oversees the National
Lead Laboratory Accreditation Program.

The EPA recognizes a laboratory accrediting organization for the National Lead Laboratory
Accreditation Program based on the requirements and conditions set forth in a memorandum of
understanding on collaboration between the organization and the National Lead Laboratory
Accreditation Program. Laboratories accredited by the organization for the National Lead
Laboratory Accreditation Program are recognized by EPA as capable of analyzing lead in dry
paint, dust, or soil samples during the period of their accreditation.

A list of recognized laboratories is available from:

1. EPA Lead Hotline: L-800-424-LEAD

National Institute for Occupational Safety and Health (NIOSH)
l-800-35-NrosH

Lists of recognized laboratories are also available from the accrediting organizations.
Organizations currently offering recognized laboratory accreditation programs are:

American Association for Laboratory Accreditation (A2LA)
656 Quince Orchard Road #300
Gaithersburg, MD 20818
(30t) 670-t3tl

American Industrial Hygiene Association (AIHA)
2700 Prosperity Ave., Suite 250
Fairfax, VA 22031
(703) 849-8888

Additional organizations may be added at a later date.

All NLLAP accredited laboratories must participate successfully int he Environmental Lead
Proficiency Analytical Testing (ELPAT) program, administered by the American Industrial
Hygiene Association under a cooperative research and development agreement with the National
Institute for Occupational Safety and Health.

2.
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Appendix 14.22 Procedure for the Digestion
of Wipe Samples Using Diaper Wipes

Note: Other digestion methods may also produce suitable recovery rates (807o -I20Vo of the
"true value" for spiked wipe samples using a known amount of leaded dust).

I. Digestion of Single Surface Samples

Remove and unfold the wipe from the shipment container. Cut the wipe into small pieces and
place in a 125 ml Phillips beaker. Quantitatively rinse the shipment container into the Phillips
beaker. Cover the wipe with 10 ml of distilled water. Add 2 ml of concentrated HNO3 and 2
ml of HCl. Gently heat for 20-30 minutes under reflux. Cool and transfer both the liquid and
the bulk material left to a 50 ml volumetric flask. If there is too much bulk material left over,
rinse with distilled water and squeeze with a glass rod. Add distilled water to make up to final
volume. Prior to analysis by AA or ICP, an aliquot is filtered through ashless filter paper, then
centrifuged at 9K rpm for 20 minutes. The supematant liquid is drawn off and analyzed by AA,
ICP, or other equivalent method.

II. Digestion of Composite Wipe Samples

The following method can be used to analyze composite dust wipe samples for lead when no
more than four single surface samples are combined into a single surface composite sample (i.e.,
each sample container holds no more than four wipes).

The four wipe samples from each container are cut into smaller pieces and placed into a 250 ml
Phillips beaker. Following the addition of 40 mL water, 8 mL concentrated HNO3, and 8 mL
concentrated HCl, the entire sample is refluxed at approximately 100'C for 50 minutes. Upon
cooling, the contents in the flask are transferred quantitatively into a 100 mL volumetric flask
and brought up to volume using distilled water. To ensure quantitative transfer, the wipes should
be squeezed using a glass rod. Prior to analysis, an anliquot is filtered through ashless filter
paper, then centrifuged at 9k rpm for 20 minutes. The supernatant liquid is drawn off and
analyzed by AA, ICP, or other equivalent method.
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Appendix 14.3: Procedure for the Prepara-
tion of Field Spiked Wipe Samples

There is currently no analytical grade wipe media suitable for wipe sampling in residences. A
variety of commercial media are being used instead (see Appendix 13.1). Because laboratory
accreditation programs do not currently provide spiked wipe samples using wipe sampling media
commonly used in the field, it is necessary to prepare spiked wipe samples using the specific
brand of wet wipes that will actually be used in order to determine if the laboratory digestion
procedure is capable of achieving recovery rates between 80 - 120Vo for the specific brand of
diaper wipe used in the field. Some reports indicate that recovery rates can be as low as 40Vo

using certain types of wipes.

These field spiked samples are in addition to those the laboratory prepares for its own internal
QA/QC program. The samples are not actually prepared in the field, but are manufactured under
laboratory conditions. They are then relabelled in the field and inserted into the sample stream
in a random and blind fashion. The spikes should be prepared using the same lot as that used
in the field, since recoveries can vary by lot. The lot should be analyzed before use to ensure
that there is not background contamination.

The following procedure may be used to prepare spiked wipe samples.

1 Obtain a Standard Reference Material containing a certified concentration of lead, such as

NIST Standard l5l9a (Powdered Lead-Based Paint) or Standard 1648 (Urban Particulate),
or a traceable secondary standard with a known amount of lead.

4.

6.

1

2. Weigh out between 50 - 500 pg of lead (not total dust) to the nearest microgram.

3. Don a new disposable glove to handle each new wipe sample

If tared weighing boats are used, quantitatively transfer all of the material from the boat
to the wipe by wiping the boat thoroughly.

Do not let the wipe touch any other surface. Fold the wipe with the spiked side inward
and carefully insert it into a non-sterilized 50 ml centrifuge tube or other hard-shelled
container that is identical to the containers that will hold the field samples. The containers
holding the spiked samples should be indistinguishable from those holding the field
samples so that the analysis can be performed blindly. This means the same container or
tube should be used to hold field samples and wipe samples.

Have the spiked sample inserted into the sample stream randomly, with at least one spiked
sample for each 50 field samples analyzed and one blank for each sample batch.

App 14.3-1
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OSHA INTERIM FINAL
LEAD IN CONSTRUCTION STANDARD

FACT SHEET

The OSHA Interim Final Lead in Construction Standard (1926.62) wert
into effect June 3, 1993. It applies to all workers doing construction work who
may be exposed to lead on the job.

OSHA has developed a compliance document that will clarify the standard.

You can order the compliance document by using the OSHA order form.
Contact your state or regional OSHA office for an interpretation of the

Construction Standard if necessary. (See the Resources Section for a listing.)
The sections of the standard which apply to the different parts of this fact

sheet are listed in parentheses 0.

1. Airborne lead exposure

How much lead am I allowed to breathe?
There are2legal limits for the amount of lead you are allowed to breathe:

Action t evel-If you work in an area at or above 30 microgrilms per cubic
meter of air, your employer must give you medical surveillance and

training in the hazards of working with lead. The limit of 30 ug/m3 is

called the Action Level (AL).

Permissible Exposure Limit-Your employer is not allowed to let you

breathe in more than 50 micrograms of lead per cubic meter of air. This
limit is for the average amount of lead in the air over an 8-hour day. It is
called the Permissible Exposure Limit GEL). If you work in an area with
more lead in the air than the PEL, your employer must reduce your
exposure.

If you are exposed to lead for more than 8 hours a day, the PEL must be

adjusted. Divide 400 by the hours worked to get the new exposure limit .
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How does my employer know how much lead is in the air?
Your employer must do an exposure assessment to determine the amount

of lead in the air you are breathing. Exposure assessment can be t'air

samplingr" past exposure data from the same job or a similar job, or objective
data (Section (d)(3) Basis of initial determination). Examples of objective
data are product information and insurance information. Objective data are

not often used. Conditions for each job, each day, and even each hour, are

constantly changing. When conditions change, you cannot rely on objective
data.

Your employer must determine how much lead is in the air for each job
type. For example, your employer may do exposure assessment on one

scraper, one cleaner, and one person using a heat gun. When your employer
does air sampling, your employer must do air sampling on each shift or the

shift with the highest exposure. Your employer must also sample the air if any
of the employees on the job think they are getting sick because of exposure to
lead on the job.

How often does my employer need to sample the air?
Your employer must determine if you are breathing air at or above the

Action Level (30 ug/m3). If your exposure to lead is below the Action Level,
your employer does not need to sample again unless the conditions of your job
change. If your exposure to lead is at or above the Action Level but below the

PEL (50 udm3), then sampling must be done every 6 months. If the irmount
is above the PEL, then sampling must be done every 3 months.

Your employer must also sample every time the conditions of your job
change. For example, your employer needs to sample each time you do an

abatement job on a different type of building (Section (dX6) Frequency and
(d)(7) Additional exposure assessments).

How can I find out the results of air sampling?
Your employer is required to give you the results of air sampling within 5

working days after receiving the results. (Section (d)(8) Employee
notification)
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Am I protected before air sampling is done?
YES! Certain tasks on construction jobs where lead-based paint is present

are known to cause large amounts of lead in the air. These tasks are called

"lead related tasks." The OSHA Standard splits these lead-related task into
three different classes . (Section (dX2) Protection of employees during
exposure assessment)

Class l tasks
. Manual demolition of structures (for example, dry wall)
. Manual scraping (includes chemical stripping) or sanding
. Using a heat gun
. Power tool cleaning with dust collection systems
. Spray painting with lead-based paint

Your employer must protect you when you do Class 1 tasks as if your lead

exposure is above the PEL (50 ug/m3). Your employer must give you this
protection until exposure assessment shows the exposure is less than the PEL
Even when the exposure is lower than 50 ug/m3, you can request a respirator.
Your employer must give you one.

Class 2 tasks
. Using lead-based mortar
. Buming lead
. Rivet busting
. Power tool cleaning without dust collection systems
. Cleanup activities where dry expendable abrasives are used
. Moving or tearing down the enclosure used for abrasive blasting

Your employer must protect you when you do Class 2 tasks as if your lead

exposure is above 10 times the PEL (500 ug/m'). He or she must give you
higher protection until exposure assessment shows that your exposure is less

than 500 ug/m'. Even if your exposure is lower, you must still be protected.

You can use the chart on the next page and the exposure assessment to find the

right respirator for the job.
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Class 3 tasks
. Abrasive blasting
. Welding
. Cutting
. Torch burning

Your employer must protect you when you do Class 3 tasks as if your lead
exposure is above 50 times the PEL (2,500 ug/m3). Your employer must give
you this higher protection until exposure assessment show that your exposure

is below this level. Even if your exposure is lower, you must still be protected.

You can use the chan below to find the right respirator for the job.

SOME RESPIRATORS LEGAL FOR LEAD WORK

Task Class MUL Respirator Tlpes

Class 1 5fr) ug/m3 a Half-mask, air-purifying

Class 2 l25O ug/m3 . l-oose-fiuing hood or helmet PAPR
. Hood or helmet with supplied air

continuous flow
. Type CE continuous flow

Class 2 2500 ug/m3 . Full-face, air-purifying
. Tight-fitting PAPR
. Full-face, supplied air, pressure demand
. Half-mask or full-face, supplied air,

continuous flow

Class 3 50,m0 ug/m' . Half-mask, supplied air, pressure demand

Class 3 100,000 ug/m' . Full-face, supplied air, pressure demand
. Type CE pressure demand

Class 3 100,000+ ug/m3 . Full-face, SCBA, pressure demand
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What does my employer have to do?
If you will be exposed above the PEL or you will do any of the lead-related

tasks in Classes 7,2, or 3, your employer must provide the following for
workers. (Section (d)(2Xv)(A)-(F))

. Right respirator (See the table on page 13- 8.)

. Personal protective clothing and equipment

. Area to change into and out of your work clothes

. Facilities for hand and face washing

. Place where you can shower at the end of the day, if feasible

. Blood tests reviewed by a doctor

. Training on the hazards of working with lead

. A lead-safe area for eating and drinking

. Warning signs around the work area

Does my employer have to reduce my exposure to the lead
in the air?
YES! Your employer must do everything possible to reduce your exposure.

. Use materials or tools which make less lead dust or fumes.

. Change the way you do a job so you create less dust and fumes.

. Rotate schedules so worker exposure to lead is less than a few hours a day.

' Provide you with a respirator.

Your employer must list in writing all the ways he or she is trying to reduce
your exposure to lead. This is called a compliance program (Section (e)(2)

Compliance Program).
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2. Respirators and protective clothing

When must I wear a respirator?
According to the OSHA Standard, you are only required to wear a

respirator if you are doing a Class 1,2, or 3 task or air sampling shows you are

exposed above the PEL (50 ug/m3). But if you are exposed to any amount of
lead, the regulations say you can request a respirator from your employer and

your employer is required to give you a respirator. This means you can still
get a respirator even if you are not exposed to lead above the PEL or doing any
of the lead-related tasks.

Your employer must provide a respirator for any employee exposed to lead

who asks for one. You may want to have this extra protection, esperially if
you are planning to have children. To prevent reproductive hazards, OSHA
recommends that you not be exposed to lead air levels 35 ug/m3 or higher
without a respirator.

Whenever you are exposed above the PEL, you can always ask your
employer for a Powered Air Purifying Respirator (PAPR). If you are exposed

above the PEL, by law, your employer must provide you with a PAPR - if
you ask for it and if it protects you enough. If a PAPR is not protective

enough for the job 
- for example, abrasive blasting - then your employer

must provide you with a better respirator that is suitable for this type of work.
(Section (0(1 Xiv) Respiratory protection)

What type of respirator can I use?
The respirator you use will depend on the amount of lead in the air and the

job you are doing. The standard says you must have a respirator at least as

protective as those listed in the table on the next page. You can always ask

your employer for a Powered Air Purifying Respirator (PAPR). By law, your
employer must give you a PAPR if you are exposed above the PEL and you

ask for one-and it provides enough protection. Sometimes a PAPR will not
protect you enough-for example, if you were doing abrasive blasting. In that

case, your employer must give you a better respirator. Any respirator you use

must have a stamp of approval by National Institute of Occupational Safety
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and Health (NIOSH) or the Mine Safety and Health Administration (MSHA).
(fable 1 Respiratory Protection for LeadAerosols)

What do I need to do before I wear a respirator?
You need to have a medical exam by a doctor to make sure that you can

use a respirator safely. Your employer should pay for this exam. You also

need fit testing and uaining about your respirator.

What personal protective dquipment do I need other than a
respirator?

If you are working in an area with lead above the PEL or if you are doing

any of the tasks listed under Class 7,2, or 3, your employer must give you
protective work clothing. (Section (g) Protective work clothing and

equipment) This clothing should include:

. Coveralls with a hood

. Booties

. Hard hat

. Gloves

. Face shields or vented goggles

Who has what responsibilities for my protective clothing ?
If you are exposed at or below the PEL (50 ug/m3), your employer is not

required to provide you with protective clothing. If you are exposed above the

PEL but below 200 ug/m3 - or you are doing a Class 1 task - your
employer must wash and dry protective clothing or give you new clothing
every week. If you are exposed at or above 200 ug/m3, your employer must
provide clean or new protective clothing every day. If you are doing a Class 2

or 3 task, and an exposure assessment for the task has not been completed,
your employer must assume that you are being exposed at the higher levels

associated with these tasks. The employer must provide clean or new
protective clothing every day until the assessment determines that your
exposure is less than 200 ug/m3.
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Many employers provide disposable suits. These suits are easily torn.
You should inspect your protective clothing regularly for tears or rips. If your

suit tears or rips and you cannot repair it, you must get a new protective suit.

Some employers provide reusable, non-disposable protective clothing.
This clothing is usually more durable ttran the disposable suits, but if it does

rip or tear, have it repaired immediately to minimizo yolur chances of being

contaminated. If you are given non-disposable protective clothing, you
employer is responsible for cleaning, drying, and repairing it. (Section (S)(2)

Cleaning and replacement)

Where should I put my used protective clothing?
Your employer must have a closed container in the change area for used

protective clothing. The container must be labeled as follows:

CAUTION: Clothing contaminated with lead.

DO NOT REMOVE DUST BY BLOWING OR SHAKING.

Dlspose of lead-contaminated wash water ln accordance
with applicable local, state, or federal regulatione.

This helps to prevent your family and other people living in the community
from being exposed to lead. The standard says your employer can not let you
leave the work area with protective clothing on.

3. Your workplace

How clean do we keep our iob site?
The standard says you must keep all surfaces as free of lead as possible.

You must clean-up floors and other surfaces with a vacuum. This vacuum

must have a High Efficiency Particulate Air (I{EPA) filter. Only use

shoveling, dry-sweeping, wet-sweeping, or brushing if your employer shows

that vacuuming cioes not work to pick up the dust on your job site.
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Compressed air is allowed on steel structure jobs. Compressed air is not
prohibited for some cleaning purposes-if you have proper ventilation and air
filtration. You may use compressed air when cleaning the containment on a
steel structure job. (Section (r) Housekeeping)

Can we eat or drink on the job?
NO! Your employer must not allow you to eat, drink, smoke, chew

tobacco, or apply cosmetics in the work area where your exposure to lead is

above the PEL. Your employer must have a place where anyone exposed

above the PEL can eat and drink safely, away from lead. (Section (i) Hygiene
facilities and practices)

Where can we change our clothes and wash?
Whenever you work with lead, your employer must have a place for you to

wash your hands and face. Your employer must make sure that you wash your
hands and face at the end of each work-shift.

The standard says your employer must have places where anyone exposed

above the PEL or doing any of the lead related tasks (Class 1,2, or 3) can

change in and out of their work clothes. Your employer must have a place
where anyone exposed above the PEL can shower, if feasible. OSHA officials
have said that if your eniployer decides having a shower is not feasible, he or
she must be able to explain their reasoning to any OSHA inspector who comes

on the site. (Section (i)(2) Change areas)

Does my employer have to post warning signs in the work area?
Your employer must post warning signs in the work area where employees

are exposed above the PEL. (Section (m) Signs) They must say:

LEAD WORK AREA
POISON

NO SMOKING OR EATING
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4. Training

How can workers find out about the hazards of lead?
OSHA standard says that employers must provide training to anyone:

. Working with lead at or above the Action Level (30 udm3)

. Doing any of the tasks listed under Class \,2, or 3

. Using any lead compounds which cause eye or skin iritation
(Section (l) Employee information and training)

What does the training about lead have to include?

. OSHA lnterim Final Irad in Construction Standard

. Jobs that expose workers to lead above the Action Level

. Information on respirators: their use, the different types, and the

importance of a proper fit
. Medical exams required for everyone working with lead
. Ways your employer can reduce your exposure to lead
. What your employer is doing to reduce your exposure to lead

5. Recordkeeping

What records does my employer have to keep?
Your employer must keep records of:

. All exposure assessments done on your job site

. The types of respiratory protection wom on your job site

. Names and social security numbers of all employees

. All medical surveillance done on employees

. All training done for employees

. All cases of medical removal of employees

All records must be kept for at least 30 years. (Section (n) Recordkeeping).
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Do I have the right to see any of these records?
YES! You have the right to see any of the air sampling results or any other

types of exposurp- assessments done on your job site. You have the right to
have a copy of your medical exam and blood test results. You can get copies

of either of these types of records. Your employer is required to send a copy of
your medical records to anyone you choose. Any requests to send your
medical records to someone else should be in writing.

6. Medical surveillance
Special medical exams are required when you work with lead. (Section 0)

Medical surveillance) These exams are called medical surveillance. There are

two types:

. lnitial medical surveillance

. Medical surveillance program

lnitial medical surveillance
Initial medical surveillance is blood tests that check the amount of lead in

your blood. It is also called biological monitoring. The two blood tests used

in the biological monitoring are the blood lead level test and the zinc
protoporphyrin (ZPP) test. You need medical surveillance if you do any of the

tasks in class 1, 2 or 3listed in this standard or if you are exposed to lead on

the job any one day at or above the Action Level.

On-going medica! surveillance program
You need a medical surveillance program if you are or may be exposed to

lead on the job at or above the Action Level for more than 30 days in any

continuous 12 month period. If you are a lead abatement worker, you can be

exposed to lead above the Action Level for 30 or more days in a year. When
you expect to do lead abatement work for at least 30 days, you should take part

in a medical surveillance program.
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Who must provide medical surveillance?

Medical surueillance must be provided by your employer.

Your employer must provide medical surveillance for you at no cost to
you, the worker - and at a reasonable time and place.

All medical examinations and procedures must be supervised or performed

by a licensed physician. Your employer must notify you of the results of the

exam within 5 working days. This is called 66notification." You may have

another doctor review the findings and provide a second exam. The employer

must pay for the second review. This is called'tnultiple physician ttview."

What does multiple physician review mean?
If you are not comfortable with the available doctor or do not agree with

the doctor's findings, you can request a second medical exam with a doctor of
your choice. This request must be made within 15 days after you receive your
copy of fte initial medical exzlm results. Your employer must pay for the

second exam.
If the doctors do not agree, they are asked to talk with each other. If there

is still no agreement, then a third doctor selected by the two previous doctors

will review the findings and conduct any necessary exams. The third doctor
gives a written recorlmendation to the employer. The third opinion is
followed unless you and your employer jointly agree to follow the
recorrmendation of either of the previous doctors. (Section (ix3)(iii) Multiple
physician review mechanism)
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8. Medical treatment

What is the treatment for lead poisoning?
Chelation is the medical treatment for severe lead poisoning. It is a

risky treatment. Chelation can get rid of some of the lead in your body, but it
can be harmful to your health. Chelation is a serious medical treatrnent.

When possible, you want to know ttrat at least two doctors think it is necessary

for you to have it. The second doctor should be a doctor that you know and

trust. This second opinion is paid for by your employer, when you request it.
This is when the multiple physician review is most helpful.

Prophylactic chelation means giving chelating drugs to someone to try
and prevent lead poisoning.. Chelating drugs will not protect anyone from
lead poisoning. Chelating drugs will only help remove lead from your body
after you have been poisoned. It is illegal for your employer or anyone

employed by your employer to give you chelating drugs.

Prophylactic chelation is prohibited. lt is illegal.

Chelating drugs are dangerous to your health. They can hide lead poisoning

that may be happening to you. The chelating drugs may also make your body
take in lead more easily (Section (iX4) Chelation).

Whenever possible, get a second medical opinion to determine

whether you need chelation treatment.
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7. Medical removal

What is medical removal?
Medical removal means that you are removed from the lead exposue

on your job. The standard states you must be removed if your blood lead

levels get too high. Medical removal can prevent you from getting severe

lead poisoning. Removing you from the lead exposure gives your body
time to get rid of the lead. Sometimes this is enough to bring the blood
lead level down. Medical removal is a way to protect you from becoming

lead poisoned. There are two times that you may be medically removed:

Elevated blood lead level
lf your blood lead level reaches 50 ug/dl, for the periodic blood test and

the follow-up blood test, you must be removed from exposure to lead. It is
dangerous for you to work wittr lead when your blood lead level is so high.

You cannot wear a respirator to lower your exposure when your blood
lead level is so high. If you get more lead into your body, you could
become lead poisoned. Your employer must provide you with a job with
no lead exposure. If your employer cannot, he/she must pay you your
normal wages until your blood lead level is at 40 ug/dl on two separate

tests. You then return to your former job. If your blood lead level remains

above 40 ug/dl, your wages must be paid as long as the job exists or up to
18 months. This is called medical removal protection.

Final medical determination
Final medical determination means the doctor has given a written

medical opinion to remove you from lead exposure. The doctor believes
that you have a medical problem that will be affected by lead exposure.

The doctor believes that the risk to your health is high. The doctor must
inform the employer of the medical recommendation regarding
working with lead.

The doctor does not tell the employer what the medical problem is, but
states that you are at high risk of ill health with lead exposure.
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2. Complete physical exam to look at your:

a. Blood e. Nerves

b. Teeth and gums f. Brain
c. Stomach and intestines g. Heart

d. Kidneys h. Lungs

3. Blood pressure check

4. Blood tests which will show

a. Blood lead level
b. ZPP

c. Hemoglobin & hematocrit (anemia test)

d. Blood urea nitrogen
e. Serum creatinine (kidney test)

5. Routine urinalysis (kidney and protein check)

6. Any additional test that ttre doctor needs to do to determine how lead has

or could affect you. Pregnancy testing and male fertility must be provided
if you request them.

Medical exam and consultation
You have the right to a medical exam and consultation whenever you will

be working with lead at or above the Action Irvel for 30 days or more and

. Anytime you are working with lead and you feel sick with any of the signs

and symptoms of lead poisoning.
. Yearly when you have a blood lead level at or above 40 ug/dl.
. Whenever you are concerned about having a healthy baby.
. If you have difficulty breathing while wearing a respirator.

You need to notify your employer that you want the medical exam and

consultation. The content of this medical exam and consultation is determined

by the doctor. (Section 0)(3) Medical exam and consultation)
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The on-going medical surveillance program has three types of exams. The

doctor must follow the standard and provide:

. Blood tests for biological monitoring

. Six-part medical exam

. Medical exam and consultation

Blood tests for biological monitoring
The blood lead level andZPP tests are required:

1. When you begin working with lead and every 2 months for the first 6
months and then every 6 months as long as you are working with lead at or
above the Action Level for 30 or more days within a year's time period.

2. When your blood lead level results are at or above 40 ug/dl, you must be

tested at least every 2 months until two consecutive blood lead level results

are below 40 ug/dl.

3. When your blood lead level results are at or above 50 ug/dl, you must be

tested again within 2 weeks. If the second test result is at or above 50 ug/
dl, you must be medically removed and tested at least every month until
you reach a blood lead level of 40 ugldl or less on two separate testing

dates. The tests must be taken at least 30 days apart.

Six-part medical exam
Your employer must make the required 6-part medical exam in the medical

surveillance program available to you whenever you will be working with lead

at or above the Action Level for 30 or more days and your blood lead level
results are 40 ug/dl or above. (Section (ix3)(ii) Content)

1. Interview about your work and medical history:
a. Past lead exposures

b. Personal habits like smoking and hygiene

c. Previous medical problems with ttre kidneys, heart, nerves, blood,

stomach, intestines, and reproductive organs

App 15-16



uw

You may return to work with lead when the doctor determines that you no
longer have a medical problem that puts you at high risk of ill health with lead

exposure. The doctor must put the medical opinion in writing. You then
retum to your former job. While you are unable to work with lead, your
employer must provide you with another job where your lead exposure is not
above the action level. If another job is not available, your employer must pay

your wages for as long as the job exists or up to 18 months.

A doctor may use a final medical determination if you say you want to
have children and your blood lead level is 30 ug/dl. You will then be placed

on medical removal protection. OSHA recorlmends that a Maximum
Permissible blood lead level of 30 ug/dl should not be exceeded in males and

females who wish to have children. (Section (kxl) Temporary medical
removal and return of an employee)

What is medical removal protection?
Medical removal protection means that your job will be protected if you

must be medically removed from your lead abatement job. Under the OSHA
Lead Standard, your employer must pay your salary and benefits and maintain
your seniority while you are medically removed. This medical removal
protection will last as long as the job exists or up to 18 months. (Section (kX2)
Medical removal protection benefi ts)
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Title X Fact Sheet

The "Residential lrad-Based Paint Hazard Reduction Act of 1992" is a]so

known as Title X. Title X requires different government agencies to help

reduce the amount of lead poisoning in this country. This fact sheet lists some

of the important parts of Title X.

Why was Title X passed?
The United State Congress received information that:

Three million American children under the age of 6 have at least low-level
lead poisoning.

Lead poisoning in chridren can cause reading and learning disabilities,
hyperactivity, and behavior problems.

Ingesting lead dust from deteriorating lead-based paint is the most common

cause of lead poisoning.

Homes built before 1980 contain more than 3 million tons of lead in the

form of lead-based paint.

As many as 3,800,000 American homes have chipping or peeling

lead-based paint.

The dangers of lead-based paint hazards can be reduced by abating
lead-based paint or by using interim controls to prevent paint deterioration.

Even though laws were passed in the early 1970's, until now the

goverlment has actually done very little to reduce lead-based paint
hazards.

Title X is designed to eliminate lead-based paint hazards before they poison

children. In the past, mairy agencies only got rid of lead-based paint after a

child had been poisoned.

a

a

a

o

a

a

a
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What is the law designed to do?
. Develop a system of trained people to evaluate and reduce lead hazards.
. Reduce childhood lead poisoning.
. Use govemment funds in the most cost-effective way to eliminate lead-

based paint hazards.
. Educate the public concerningthehazards and sources of lead poisoning.
. Remove lead-based paint hazards first from federal housing.

The Federal Government to be a "model landlord."

Project-based, federally-assisted housing built before 1960 must have a

risk assessment by January 1,1996.
Project-based, federally-assisted housing built from 1960 to 1978 must

have a risk assessment done by 2002.
Pre-1978 federally assisted housing must be inspected before any

rehabilitation work is done which might disturb lead-based paint.

Lead-based paint hazards must be abated or reduced during
rehabilitation of federally-assisted housing projects depending on funding.
Anyone purchasing or renting a housing unit built before 1978 must be

given an EPA LeadHazard Information Pamphlet. This does not apply to
tenant-based assistance such as Section 8.

Who has to be trained?
Title X requires EPA to issue specific requirements for how contractors,

workers, supervisors, inspectors and risk assessors will be trained in lead-

based paint hazards. EPAmust issue these regulations by April 1994. These

requirements will also say how contractors, workers, supervisors, inspectors

and risk assessors will be certified. EPA has in place university-based
national network of Regional Lead Training Centers. (See the listing in the For
More Information section at the end of the manual.) As part of the EPA
program, lead training programs will need to be accredited. Only this training
will qualify as certification.
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Will each state have its own certification program?
Each state may have its own program which is approved by EPA. EPA will
run the certification progrurm in states that do not have their own pro$ams.

EPA will issue a model-state certification program to help states set up their
own programs. Because all state programs must be based on EPA s model

plan, each state's program should be the same or very similar.

Will workers doing lead abatement jobs be protected?
The OSHA Interim Final Lead in Construction Standard became law on

June 3, 1993. This standard includes specific requirements for protecting

workers doing lead abatement jobs.

When does lead-based paint become ahazard?
EPA must issue standards on how much:

Lead dust is allowed on the floors, windows, or air before abatement

must be done.

Lead is allowed in soil before it must be removed.

How does the government plan to educate the public?
Title X requires EPA and HUD to issue regulations which will require property

owners to give each person buying or renting a property built before 1978l.

. An EPA Lead Hazard lnformation Pamphlet.

. Any information about lead-based paint hazards in the property.

. At least 10 days to conduct an inspection of the

property for lead-based paint hazards.

In addition, the sales contract for homes built before 1978 must include a

statement warning about the hazards of lead-based paint.

a

a
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How will people know what are the best products to use?
EPA must develop performance standards by April 1995 for all products and

devices used to evaluate, reduce and abate lead-based paint hazards.

Who will make sure the Iaws really help solve the problem?
Title X requires the HUD Secretary and the EPA Administrator to set up a task

force of federal agencies and other organizations with knowledge about lead-

based paint activities. The task force will make recommendations to EPA and

HUD on developing standards and dealing with the concerns of property
owners.
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Appendix 16: Summary of CDC
Lead Poisoning Statement

Chapter 1 of the Centers for Disease Control and Prevention (CDC) statement on Preventing
Childhood Lead Poisoning

Introduction

Childhood lead poisoning is one of the most common pediatric health problems in the United
States today, and it is entirely preventable. Enough is now known about the sources and
pathways of lead exposure and about ways of preventing this exposure to being the efforts to
eradicate permanently this disease. The persistence of lead poisoning in the United States, in
light of all that is know, presents a singular and direct challenge to public health authorities,
clinicians, regulatory agencies, and society.

Lead is ubiquitous in the human environment as a result of industrialization. It has no known
physiologic value. Children are particularly susceptible to lead's toxic effects. Lead poisoning,
for the most part, is silent: most poisoned children have no symptoms. The vast majority of
cases, therefore, go undiagnosed and untreated. Lead poisoning is widespread. It is not solely
a problem of inner city or minority children. No socioeconomic group, geographic area, or racial
or ethnic population is spared.

Summary

New data indicate significant adyerse effects of lead exposure in children at blood lead
levels previously believed to be safe. Some adverse health effects have been documented
at blood lead levels at least as low as l0 micrograms per deciliter of whole blood (pgldL).

The 1985 interyention level of 25 pgldL is, therefore, being reyised downwards to
l0 pgtdL.

A multitier approach to follow-up has been adopted.

Primary prevention efforts (that is, elimination of lead hazards before children are
poisoned) must receive more emphasis as the blood lead levels of concern are lowered.

The goal of all lead poisoning prevention activities should be to reduce children's blood
lead levels below l0 pgldL. If many children in the community have blood lead levels of
>10 pgldL, c'ommunitywide interventions (primary prevention activities) should be

considered by appropriate agencies. Interventions .for individual children should begin at
blood lead levels of 15 pgldL.

Lead poisoning is one of the most common and preventable pediatric
health problems today.
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Previous lead statements issued by the Centers for Disease Control and Prevention (CDC) have
acknowledged the adverse effects of lead at lower and lower levels. In the most recent previous
CDC lead statement, published in 1985, the threshold for action was set at a blood lead level of
251tgldL, although it was acknowledged that adverse effects occur below that level. In the past

several years, however, the scientific evidence showing that some adverse effects occur at blood
lead levels at least as low as 10 pg/dl in children has become so overwhelming and compelling
that it must be a major force in determining how we approach childhood lead exposure.

It is not possible to select a single number to define lead poisoning for the various purposes
of all of these groups. Epidemiologic studies have identified harmful effects of lead in children
at blood lead levels at least as low as 10 pg/dl. Some studies have suggested harmful effects
at even lower levels, but the body of information accumulated so far is not adequate for effects
below about 10 pgldl- to be evaluated definitively. As yet, no threshold has been identified for
the harmful effects of lead.

Because 10 pg/dl is the lower level of the range at which effects are now identified, primary
prevention activities - community-wide environmental interventions and nutritional and
educational campaigns - should be directed at reducing children's blood lead levels at least to
below 10 pg/dl. Blood lead levels between l0 and 14ygldL are in a border zone. While the
overall goal is to reduce children's blood lead levels below 10 pg/dl, there are several reasons

for not attempting to do interventions directed at individual children to lower blood lead levels
of 10-14 VgldL. First, particularly at low blood lead levels, laboratory measurements may have
some inaccuracy and imprecision, so a blood lead level in this range may, in fact, be below
10 pg/Ot-. Secondly, effective environmental and medical interventions for children with blood
lead levels in this range have not yet been identified and evaluated. Finally, the sheer numbers
of children in this range would preclude effective case management and would detract from the
individualized follow-up required by children who have higher blood lead levels.

The single, all-purpose definition of childhood lead poisoning has been replaced with a
multitier approach, described in Table 1-1. Community prevention activities should be

triggered by blood lead levels > 10 lrg/aI-. Medical evaluation and environmental investigation
and remediation should be done for all children with blood lead levels > 20 pgldL. A11 children
with blood lead levels > 15 pg/dl should receive individual case management, including
nutritional and educational interventions and more frequent screening. Furthermore, depending
on the availability of resources, environmental investigation (including a home inspection) and
remediation should be done for children with blood lead levels of 15-19 ltgldL, if such levels
persist. The highest priority should continue to be the children with the highest blood lead levels.
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This document provides guidelines on childhood lead poisoning prevention for diverse groups.

Public health programs that screen children for lead poisoning look to this document for guidance
on screening regimens and public health actions. Pediatricians and other health-care practitioners
look to this document for information on screening and guidance on the medical treatment of
poisoned children. Government agencies, elected officials, and private citizens seek guidance
about what constitutes a harmful level of lead in blood - what the current definition of lead
poisoning is and what blood lead levels should trigger environmental and other interventions.
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Other differences between the 1985 and 1991 statements are as follows:

Screening test of choice. Because the erythrocyte protoporphyrin level is not sensitive
enough to identify children with elevated blood lead levels below about 25 ltgldL, the
screening test of choice is now blood lead measurement.

Universal screening. Since virtually all children are at risk for lead poisoning, a phase in
of universal screening is recommended, except in communities where large numbers or
percentages of children have been screened and found not to have lead poisoning. The full
implementation of this will require the ability to measure blood lead levels of capillary
samples and the availability of cheaper and easier-to-use methods of blood lead
measurement.

Table l-1. Interpretation of blood lead test results and follow-up activities: class of child
based on blood lead concentration

Blood lead
Class concentration

(Pg/dL)
Comment

I

IIA

IIB

m

IV

<9

t0-l4

l5-19

20-44

45-69

A child in Class I is not considered to be lead-poisoned.

Many children (or a large proportion of children) with blood lead
levels in this range should trigger community-wide childhood
lead poisoning prevention activities (chapter 9). Children in this
range may need to be rescreened more frequently.

A child in Class IIB should receive nutritional and educational
interventions and more frequent screening. If the blood lead
level persists in this range, environmental investigation and inter-
vention should be done (Chapter 8).

A child in Class III should receive environmental evaluation and
remediation (Chapter 8) and a medical evaluation (Chapter 7).
Such a child may need pharmacologic treatment of lead
poisoning (Chapter 7).

A child in Class IV will need both medical and environmental
interventions, including chelation therapy (Chapters 7 and 8).

A child with Class V lead poisoning is a medical emergency.
Medical and environmental management must begin immediately
(Chapters 7 and 8).

>_70V

Primary prevention. Efforts need to be increasingly focused on preventing lead poisoning
before it occurs. This will require community-wide environmental interventions, as well
as educational and nutritional campaigns.
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Succimer. In January,l99I, the US Food and Drug Administration approved succimer,
an oral chelating agent, for chelation of children with blood lead levels over 45 pgldL.

Childhood lead poisoning prevention programs have had a tremendous impact on reducing the
occurrence of lead poisoning in the United States. Because of these programs, deaths from lead
poisoning and lead encephalopathy are now rare. These programs have targeted high-risk
children for periodic screening; provided education to caretakers about the causes, effects,
symptoms, and treatments for lead poisoning; and ensured medical treatment and environmental
remediation for poisoned children. Screening and medical treatment of poisoned children will
remain critically important until the environmental sources most likely to poison children are

eliminated.

Federal regulatory and other actions have results in substantial progress in reducing blood lead
levels in the entire US population. In the last two decades, the virtual elimination of lead from
gasoline has been reflected in reductions in blood lead levels in children and adults. Lead levels
in food have also decreased since most manufacturers stopped using leaded solder in cans and
since atmospheric deposition of lead on food crops declined as a result of reductions of lead in
gasoline. In 1978, the Consumer Product Safety Commission banned the addition of lead to new
residential paint.

Nevertheless, important environmental sources and pathways of lead remain. Lead-based paint
and lead-contaminated dusts and soils remain the primary sources and pathways of lead exposure
for children. In addition, children continue to be exposed to lead through air, water, and food,
as well as occupations and hobbies of parents and caretakers. The focus of prevention efforts,
therefore, must expand from merely identifying and treating individual children to include
primary prevention - preventing exposure to lead before children become poisoned. This will
require a shared responsibility among many public and private agencies. Public agencies will
have to work with pediatric health-care providers to identify communities with childhood lead-
poisoning prevention problems and unusual sources of lead and to ensure environmental follow-
up of poisoned children. Public housing and economic development agencies will have to
integrate lead paint abatement into housing rehabilitation policies and programs. Health-care
providers will need to phase in virtually universal screening of children. Public and private
organizations must continue to develop economical and widely-available blood lead tests to make
such screening possible. Public and private housing owners must bear a portion of the financial
burden for abatement.

The changes in this statement are not meant to create an enorrnous burden on primary pediatric
health-care providers. These changes will only be useful if public health and other agencies
effectively complement health-care providers' activities. Several efforts have begun to increase
federal support of childhood lead poisoning prevention programs and of follow-up activities. On-
going efforts to develop infrastructure and technology by the public and private sectors include
I ) the development of inexpensive, easy-to-use portable methods for measuring blood lead levels;
2) the development of training and certification programs for lead paint inspectors and abatement
contractors; and 3) the development and testing of new abatement methods, including
encapsulants. The changes in this statement are also not meant to increase the emphasis on
screening of children; the long-term goal of this statement is prevention. Until primary
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prevention of childhood lead poisoning can be achieved, however, increased screening and
follow-up of poisoned children is essential.

In February 1991, the US Department of Health and Human Services released aStrategic Plan

for the Elimination of Childhood Lead Poisoning (HHS, l99l). This plan describes the first 5

years of a Zl-year society-wide effort to eliminate this disease. It places highest priority on first
addressing the children at greatest risk for lead poisoning. The US Department of Housing and
Urban Development (HUD, 1990) and the Environmental Protection Agency (EPA, 1991) have
both released plans dealing with the elimination of lead hazards. To eliminate this disease will
require a tremendous effort from all levels of government as well as the private sector, but we
believe that the benefits to society will be well worth it. We look forward to the day when
childhood lead poisoning is no longer a public health problem.

Elimination of Childhood Lead Poisoning

Will require efforts from both the private and public sectors.
Will require a shift in emphasis to primary prevention.
Will take time and resources.
Should proceed in a rational manner, with the highest risk children being
made the highest priority.
Can be achieved.
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