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Step-by-Step Summary

Lead-Based Paint Inspection:
How to Do It

Note: This 1997 Revision replaces Chapter 7 of the 1995 HUD Guidelines for the
Evaluation and Control of Lead-Based Paint Hazards in Housing

L.

I~

LA

See Chapters 3, 5 and 16 for guidance on when a lead-based paint inspection is appropriate. A lead-based paint
inspection will determine:

*  Whether lead-based paint is present in a house, dwelling unit, residential building, or housing development,
including common areas and exterior surfaces; and

= If present, which building components contain lead-based paint.

The U.5. Depariment of Housing and Urban Development (HUD) and the U.5. Environmental Protection Agency
(EPA) define an inspection as a surface-by-surface investigation to determine the presence of lead-based paint
(see 40 CFR part 745 and Title X of the 1992 Housing and Community Development Act). The sampling
protocels in this chapter fulfill that definition.

The client should hire a certified (licensed) lead-based paint inspector or risk assessor (see 40 CTR part 743).
Lists of inspectors and laboratories can be obtained by calling 1-888-LEADLIST or through the Internet at
www leadlisting org. Lists are also available through State agencies {call 1-800-LEAD-FYT for the appropriate
local contact). More than half of all States now require a license or certification to perform a lead-based paint
inspection. If the State does not yet have a certification law, an inspector or risk assessor certified under another
State's law should be used. By the fall of 1900 all lead-based paint inspections must be performed by a certified
lead-based paint inspector or nisk assessor m accordance with 40 CFR part 743, section 227.

The inspecter should use the HUD/EPA standard for lead-based pamt of 1.0 mg/cm® or 0.5% by weight, as
defined by Title X of the 1992 Housing and Community Development Act. If the applicable standard in the
jurisdiction is different, the procedures in this chapter will need to be modified. For the purposes of the
HUD/EPA lead-based paint disclosure rule, 1.0 milligrams per square centimeter {mg/cm®) or 0.5% by weight are
the standards that must be used.

Obtain the YRF Performance Characteristic Sheet for the X-Ray Fluorescence (XEF) lead paint analyzer to be
used in the inspection. It will specify the ranges where XRF results are positive, negative or inconclusive, the
calibration check tolerances, and other important information. Contact the National Lead Information Center
Cleannghouse (1-800-424-LEAD) to obtain the appropriate XRF Performance Characterisiic Shest, or
download it from the Internet at www hud gov/lealeahome html XRF Performance Characteristic Sheets have
been developed by HUD and EPA for most commercially available XRFs (see Addendum 3 of this chapter).

Report lead paint amounts in mg/cm® because this unit of measurement dees not depend on the number of layers
of non-lead-based paint and can usually be obtained without damaging the painted surface. All measurements of
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lead in paint should be in mg/cm? unless the surface area cannot be measured or if all paint cannot be removed
from the measured surface area. In such cases, concentrations may be reported in weight percent (%) or parts per
million by weight (ppm).

Follow the radiation safety procedures explained in this chapter, and as required by the U.S. Nuclear Regulatory
Commission and applicable State and local regulations when using X RF instruments.

Take at least three calibration check readings before beginning the inspection. Additional calibration check
readings should be made every 4 hours or after inspection work has been completed for the day, or according to
the manufacturer’s instmctions, whichever is most frequent. Calibration checks should always be done before the
instrument is fumed off and again after 1t has been warmed up (calibration checks do not need to be done each
fime an mstrument enters an automatic "sleep” state while still powered on).

When conducting an inspection mn a multifamily housing development or building, obtain a complete list of all
housing units, common areas, and exterior site areas. Determine which can be grouped together for inspection
purposes based on similarity of construction materials and common pamting histories. In each group of similar
units, similar common areas, and similar exterior sites, determine the minimum number of each to be inspected
from the tables in this chapter. Random selection procedures are explained in this chapter.

For each unit, common area, and exterior site to be inspected, identify all testing combinations in each room
equivalent. A testing combination 1s characterized by the room equivalent, the component type, and the substrate.
A room equivalent is an identifiable part of a residence (e.g., room, house exterior, foyer, etc.). Painted surfaces
include any surface coated with paint, shellac, varnish, stain, paint covered by wallpaper, or any other coating.
Wallpaper should be assumed to cover paint unless building records or physical evidence indicates no paint is
present.

. Take at least one individual XRF reading on each testing combination in each room equivalent. For walls, take at
least four readings (one reading on each wall) in each room equivalent. A different visible color does not by itself
resulf in a separate testing combination. It is not necessary to take multiple XEF readings on the same spot, as
was recommended in the 1990 Interim Guidelines for Public and Indian Housing.

. Determine whether to correct the XRF readings for substrate interference by consulting the YRF Performance
Characteristic Sheet. If test results for a given substrate fall within the substrate correction range, take readings
on that bare substrate scraped completely clean of paint, as explained in this chapter.

. Classify XRF results for each testing combination. Readings above the upper limit of the inconclusive range are
considered positive, while readings below the lower limit of the inconclusive range are considered negative.
Readings within the inconclusive range {mcluding its boundary values) are classified as inconclusive. Some
instruments have a threshold value separating ranges of readings considered positive from readings considered
negative for a given substrate. Readings at or above the threshold are considered positive, while readings below
the threshold are considered negative.

. In single-family housing inspections, all inconclusive readings must be confirmed in the laboratory, unless the
client wishes to assume that all inconclusive results are positive. Such an assumption may reduce the cost of an
mspection, but it will probably increase subsequent abatement, interim control, and maintenance costs, because
laboratory analysis often shows that testing combinations with inconclusive readings do not in fact contain lead-
based pamt. Inconclusive readings cannot be assumed to be negative.
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14, In multfamily dwelling inspections, XRF readings are aggregated across units and room equivalents by
component type. Use the flowchart provided in this chapter (Figure 7.1) to make classifications of all testing
combinations or component types in the development as a whole, based on the percentages of positive, negative,
and inconclusive readings.

15. If the inspector collected paint-chip samples for analyss, they should be analyzed by a laboratory recognized
under the EPA's National Lead Laboratory Accreditation Program (NLLAP). Paint-chup samples are collected
when the overall results for a component type are inconclusive. They may be collected by a properly tramed and
certified inspector, client, or third party, if permitted by State law. Paint-chip samples should contain all lavers of
paint (not just peeled lavers) and must always include the bottom layver. If results will be reported in mg/em?,
mcluding a small amount of substrate with the sample will not sigmficantly bias results. Substrate matenial should
not, however, be included in samples reported in weight percent. Paint from 4 square inches (25 square
centimeters) should provide a sufficient quantity for laboratory analysis. Smaller surface areas may be used, 1f the
laboratory indicates that a smaller sample is acceptable. In all cases, the surface area sampled must be recorded.

16. The client or client's representative should evaluate the quality of the inspection using the procedures in this
chapter.

17. The inspector should write an mspection report indicating if and where lead-based paint is located in the unit or
the housing development (or building). The report should include a statement that the presence of lead-based
paint must be disclosed to potential new buvers (purchasers) and renters (lessees) prior to obligation under a sales
contract or lease, based on Federal law (see 24 CFR part 35, subpart H or 40 CFR part 745, subpart F). The
suggested language below may be used. The inspection report should contain detailed information on the
following:

*  Who performed the mspection;

= Date(s);

» Inspector's certification number;

* Al XEF readings;

= Classification of all surfaces into positive or negative (but not inconclusive) categories, based on XRF and
laboratory analyses;

= Specific information on the XRF and laboratory methodologies;

*  Housmg umit and sampling location identifiers;

= Results of any laboratory analyses; and

= Additional information described in Section IV of this chapter.

This chapter also confains language that may be used in an inspection report in the case where no lead-based pamt has
been identified (see the suggested language below).
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Recommended Report Language On Disclosure For Use In Lead-Based Paint Inspections

"A copy of this summary must be provided to new lessees (tenants) and purchasers of this property under Federal
law (24 CFR part 35 and 40 CTR part 745) before they become obligated under a lease or sales contract. The
complete report must also be provided to new purchasers and it must be made available to new tenants,
Landlords (lessors) and sellers are also required to distribute an educational pamphlet approved by the U.S.
Environmental Protection Agency and include standard warning language in their leases or sales contracts to
ensure that parents have the information they need to protect their children from lead-based paint hazards."

(See Section IV of Chapter 7 of the HUD Guidelines for further details)

Recommended Report Language for Inspections Where No Lead-Based Paint Was Identified

"The results of this inspection indicate that no lead in amounts greater than or equal to 1.0 mg/ecm® i paint was
found on any butlding components. using the mspection protocol in Chapter 7 of the HUD Guidelines for the
Evaluation and Control of Lead-Based Paint Hazards in Housing (1997 Revision). Therefore, this dwelling
qualifies for the exemption in 24 CFR part 35 and 40 CFR part 745 for target housing being leased that s free of
lead-based paint, as defined in the mile. However, some painted surfaces may contain levels of lead below

1.0 mg/em®, which could create lead dust or lead-contaminated soil hazards if the paint 15 urmned mto dust by
abrasion, scraping, or sanding. This report should be kept by the inspector and should also be kept by the owner
and all future owners for the life of the dwelling "

(See Section IV of Chapter 7 of the HUD Guidelines for further details)
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Chapter 7: Lead-Based Paint Inspection

Note: This 1997 Revision replaces Chapter 7 of the 1995 HUD Guidelines for the
Evaluation and Control of Lead-Based Paint Hazards in Housing

I. Introduction
A Purpose

This chapter explains methods for performing
lead-based pamt mspections in housing to determine:

+  Whether lead-based paint is present in a house,
dwelling unit, residential building, or housing
development, including commeon areas and
extertor surfaces; and

+  If present, which building components contain
lead-based paint.

The information presented here is intended for both
mspectors and persons whe purchase mspection
services (clients). Boeth an inspection protocol and
methods for determining the guality of an inspection
are provided. Means for locating cerfified lead
inspectors are also described.

1. Disclosure of Inspections

Federal law now requires that the results of lead-based
paint inspections and risk assessments be disclosed to
prospective renters (lessees, tenants) entering info a
new lease and renfers renewing an old lease, and to
prospective purchasers prior to obligation under a
sales contract, if lead-based paint is found. If the
inspection deseribed in this chapter finds that lead-
based paint is not present in units which are to be
leased, the dwelling unit and, for multifamily housing,
all other dwelling units characterized by the inspection
are exempt from disclosure requirements. However,
for dwelling units which are being sold (not leased).
the owner still has certain legal responsibilities to
fulfill under Federal

law even if no lead-based paint is identifiad. See the
HUD and EPA regulations i 24 CFR part 35 or 40
CFE part 7435, respectively, for additional details.

1967 Revision

Tou may contact the National Lead Information
Center Clearinghouse (1-800-424-LEAD) to obtain
HUD and EPA brochures, question-and-answer
booklets, the regulations mentioned above (and the
descriptive preamble to those regulations), and other
nformation on lead-based pamnt disclosure. See
Section IV for recommended inspection report
language regarding these disclosure requirements.

2. Limitation of this Inspection
Protocol

The protocol described here is not intended for
investigating houstng units where children with
elevated bloed lead levels are currently ressding. Such
a protocol can be found in Chapter 16 or may be
available from a State or local health department.

kN Documentation of Results

The complete set of forms provided at the end of this
chapter may be used mn single-fanuly and multifamily
housing. Equivalent forms or computerized reports
may also be used to document the results of
inspections.

B. Qualifications of Inspectors and
Laboratories

1. Where to Find Inspectors and
Laboratories

Lists of State-licensed (certified) inspectors and
accredited laboratories recognized under the TS,
Emvironmental Protection Agency (EPA) Nafional
Lead Laboratory Accreditation Program (NLLAP) are
often available from State or local agencies. Call the
Mational Lead Information Center Clearinghouse (1-
200-424-LEAD) to locate the appropriate local
comntact.

A natienwide listing of cerfified inspectors, risk
assessors, and accredited laboratories 13 also available
on the Internet at www leadlisting org. The lists are
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also avatlable through an automated telephone system
by calling 1-888-LEADLIST (1-888-332-3547).

2. Qualifications of Inspectors

The inspector must be certified (licensed) m lead-
based paint inspection by the State where the testing i3
to be done if it has an inspection certification program;
if the State does not have such a program, the
inspector should be certified by another State.
Cugrently, more than half of all States have such
licensing laws. By the fall of 1999, all lead-based
paint inspections must be performed only by a
cerfified lead-based paint inspector or nisk assessor in
accordance with the work practices of 40 CER part
745, secticn 227 (see the regulation for specific
effective dates for States and Indian Tribes).

C. Other Sources of Information Required to
Use This Protoecol

The other sources of information and matenials needed
for wsing this protocel include an XYRF Parformance
Characteristic Sheet, US. Nuclear Regulatory
Commission and State radiation protection
regulations, and standards issued by the American
Soctety for Testing and Materials (ASTM). The
Wational Institute of Standards and Technology
(WNIST) produces Standard Reference Materials
(SEMs) and provides supporting docwmentation for
these materials.

1. XEF Performance Characteristic
Sheet

An XRF Performance Characteristic Sheet defines
acceptable operating specifications and procedures for
each model of 3-Ray Fluorescence (XEF) lead-based
paint analyzer. An inspector should follow the XRF
Performance Characteristic Sheet for all inspection
activifies. For most comumercially available XEFs,
XEF FPerformance Characteristic Sheeis are available
from the National Lead Information Center
Clearinghouse or through the Internet at

www . d. govlealeahome html. They are also
included in a new, easy-to-use format in Addendum 3
to this chapter.

2 XEF Radiation Protection
Regulations

1987 Revision

Eegulations that govern radioactive sowrces used in
XFFs are available from State radiation protection
agencies, and the Nuclear Begulatory Comimission

(301-415-7000).

3. ASTM and NIST Standards

Orther helpful information and standards are available
from ASTM (610-832-0585), including:

. ASTM E 1383 on evaluating laboratories
used to determine lead levels

. ASTME 1605 on terminclogy

. ASTME 1613 on determining lead by atomic
emission of atomic absorption spectroscopy

. ASTME 1645 on laboratory preparation of
paint-chip samples

. ASTME 1729 on collecting paint-chip
samples

. ASTM E 1775 on-site extraction and field-
portable stripping voltamumetry analysis for
lead

. ASTM PS 53 on identifying and managing
lead in facilities

. ASTM PS 87 on ultrasonic extraction for
later analysis for lead

. ASTM PS 88 on determining lead by portable

electroanalysis

WIST (301-973-6776) has developed series of paint
films that have known amounts of lead-based paint
and can be used for calibration check purposes. NIST
Standard Reference Material 2579 is available as of
mid-1997; NIST is planning to release additional
series of paint films in late 1997 or early 1998 (see
Section IV.D, below).

D. Paint Testing for Inspections and Risk
Assessments

Eisk assessments determine the presence of lead-based
paint hazards, while inspections determine the
presence of lead-based paint. The paint-chip sampling
and measurement technigues used for paint
inspections are similar fo the techniques wsed for nisk
assessment. However, the number of paint
measurements or samples taken for a paimnt inspection
15 considerably greater than the mumber of pamnt
samples required for a risk assessment, because risk
assessments measure lead only in deteriorated paint
(risk assessments also measure lead in dust and soul).
Inspections measure lead in both deteriorated and
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infact paint, which mvolves many more surfaces. Bisk
assessments always note the condifion of pamnt films;
inspections may not. For dwellings in good condition,
a firll risk assessment may be unnecessary, and a lead
hazard screen risk assessment may be conducted. Ina
lead hazard screen or rizk asseszment, the certified risk
assessor tests only painted surfaces in "deteriorated”
conditicn for their lead content, either by XEF or
laboratory analysis. See Chapter 3 for metheds to
determine the condition of paint films when
conducting a risk assessment.

E. Most Common Inspection Method

Portable XEF lead-based paint analyzers are the most
comunon primary analytical method for inspections in
housing because of their demonstrated abilities to
determine if lead-based painf i3 present on many
surfaces and to measure the pamt without destructive
sampling or paint removal, as well as their high speed
and low cost per sample. Portable XRF instruments
expose a building component to X rays or gamma
radiation. which causes lead to emit X rays with a
charactenstic freguency or energy. The mitensity of
this radiation is measured by the instrument; the
inspector must then compare this displayed value
(reading) with the inconclusive range or threshold
specified in the XRF Parformance Characteristic
Sheet for the specific {RBF instrument being used, and
the specific substrate beneath the painted surface (zee
Section IV.G, below). If the reading i3 less than the
lower boundary of the inconclusive range. or less than
the threshold, then the reading 15 considered negative.
If the reading iz greater than the upper boundary of the
inconclusive range, or greater than or equal to the
threshold, then the reading is considered positrve.
Readings within the inconclusive range, mcluding its
boundary values, are considered inconclusive.
Eecause the inconclusive ranges and/or threshelds
shown in the Performance Charactenistic Sheet are
based on 1.0 mg/em’, positive and negative readings
are consistent with the HUD definition of lead-based
paint for identification and disclosure purposes.

F. XEF Performance Characteristic Sheets
and Manufacturer's Instructions

Only XEF instruments that have a HUDVEPA-issued
or eguivalent ARF Parformance Characteristic Sheet
should be used. XFFs must be used in accordance
with the manufacturer’s instructions and the ARF
FParformance Characteristic Sheet. The \RF
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FPerformance Characterisiic Sheef contains
mformation about XEF readings taken on specific
substrates, calibration check tolerances, interpretation
of XEF readings (see section LE, above), and other
aspects of the model's performance. If discrepancies
exist between the XRF FPerformance Charactaristic
Sheet, the HUD Guidelines and the manufacturer's
instructicns, the most stringent guidelines should be
followed. For example, if the XYRF Performance
Characreristic Sheet has a lower (more stringent)
calibration check tolerance than the manufacturer’s
instructions, the YRF Performance Characteristic
Sheet should be followed. These Guidslines and the
ARF Performance Characteristic Sheets are
applicable to all XRF instruments that detect K X
rays, L X ravs, or both. !

G Inspection by Paint Chip Analysis

Performing inspections by the sole use of laboratory
paint chip analysis 1s not recommended because it 13
time-consuming, costly, and requires extensive repair
of painted surfaces. Laboratory analysis of paint-chip
samples is recommended for maccessible areas or
building components with irregular (non-flaf) surfaces
that cannoct be tested using XRF instrumentation.
Laboratory analysis 15 also recommended to confirm
inconclusive XRF results, as specified on the
applicable YRF Performance Chavacteristic Sheat.
Some newer laboratory analytical methods can provide
results within minutes (see section LH, below). Only
laboratonies recognized under the EPA NLLAFP should
be used. Laboratory analysis 15 mere accurate and
precize than XEF but only if great care is used to
collect and analyze the paint-chip sample. Laboratory
results should be reported as mg/em®. Appendix 1 of
these Guidelines explains why vnits of mg/ecm® are not
dependent on the number of overcoats of lead-free
paint and why such units of measure are therefore
more reliable than weight percent. The dimensions of
the area from which a paint-chip sample is removed
must be measwred as accurately as possible (to the
nearest millimeter or 1/16th of an inch).

Although laboratory results can also be reported as a
percentage of lead by weight of the paimnt sample,
percents should only be used when it is not feasible to
use mg'em®. These two units of measure are not
imterchangeable. Laboratory results should be
reported as mg/cm? if the surface area can be
accurately measured and if all paint within that area is
collected.
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In mg/cm® measurements, collecting small amounts of
substrate material with the sample does not bias the
results significantly, although having any amount of
substrate in the sample can result in less precise
results. In weight percent measurements, however, no
substrate may e imncluded because the substrate will
"dilute" the amount of lead reported. Eegardless of
the units of measwement selected, the bottom layer of
paint must always be included in the sample. Ifa
visual examination shows that the bottom layer of
paint appears to have "bled"” into the substrate, a very
thin upper portion of the substrate should be included
in the sample to ensure that all lead within the samgple
area has been included in the sample. In cases where
significant amounts of substrate are included in the
samiple, the results should always be reported in
mg/cm?.

See Section VI for additional information on
laboratory analysis.

H. Additional Means of Analyzing Paint

Methods of analyzing lead in paint are available in
addition to XRF and laboratory paint chip analysis,
including transportable instruments and chemical test
kits. Because these methods involve paint removal or
disturbance, repair is needed after sampling, unless the
substrate will be removed, encapsulated, enclosed, or
repainted before cccupancy (see Section VI, or if
analysis shows that the paint is not lead-based paint,
and leaving the damage 15 acceptable to the client
andor the owner.

1. Mobile Laboratories

Portable instruments that employ anodic stripping
voltammetry and potenticmetsic stripping
voltammetry are now available. Their use i3 descnibed
in ASTM Provisional Standard Practice PS5 88. Also,
ASTM Standard Guide E 1775 may be used as a basis
for evaluating the performance of on-site extraction
and electrochemical and spectrophotometric analyses.
If the organization nsing a portable instrument 15
recognized under the EPA NLLAP and used that type
of instrement to obtain the laboratory's recognition,
they can be used in the same way as any other
NLILAP-recognized laboratory. In short, both fixed-
site and mobile laboratories may be used, provided
they are recognized uwnder NLLAP.

15987 Fevision
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2 Chemical Test Kits

Chemical test kits are intended to show a color change
when a part of the kit makes contact with the lead in
lead-based paint. One type of chemical test kit is
based on the formation of lead sulfide. which 13 black:,
when lead m paint reacts with sodium sulfide.
Another is based on the formation of a red or pink
color when lead in pamt reacts with sodium
thodizonate.

EPA did not find that chemical spot test kits are
sufficiently reliable for use in lead-based paint
inspection, and recommended that they not be used
(EPA 1995). HUD and EPA may recommend them in
the future for inspections if chemical test kit
technelogy is demonstrated to be equivalent to XEF or
laberatory paint chip analysis in its ability to properly
classify painted surfaces into positive, negative, and
inconclusive categories, with appropriate estimates of
the magnitude of sampling and analytical error. YRF
Performance Characteristic Sheets currently provide
such estimates for XRFs, and analytical error is well-
described for laboratery analysis. HUD is currently
funding the National Institute for Standards and
Technology (NIST) and other researchers to evaluate
commercially available chemical test kits and provide
the basis for improved chemical test kats. Information
on test kits or other new technologies for testing for
lead in paint can be obtained from the Naticnal Lead
Information Center Clearinghouse (1-800-424-
LEAD).

II. Summary of XRF Radiation Safetv Issues

Fadiation hazards associated with the use of XRFs are
covered in detail in Section VII. The shutter of an
XEF must never be pointed at anyone, even if the
shutter 15 closed. Inspectors should wear radiation
dosimeters to measure their exposure, although
excessive exposures are highly vnlikely if the
instruments are wsed in accordance with the
manufacturer’s instructions. If feasible, persons
should not be near the other side of a wall, floor,
ceiling, or other suiface being tested.
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III. Definitions
Definitions of several key terms used in this chapter
are provided here. Some addiional definitions may be
found in ASTM Standard E 1603, Standard
Terminology Relating to Abatement of Hazards from
Lead-based Paint on Buildings and Related Structures,
and in other standard chemical, statistical,
architectural and engineering dictionaries and texts.
For terms discussed both here and in the ASTM
document, the definitions and descriptions in this
chapter should be used.

Lead-based paint - Lead-based paint means paint or
other surface coatings that contain lead equal to or
greater than 1.0 mg/cm?® or 0.5 percent by weight
(equivalent units are: 5,000 pg'z. 3,000 mg'kg, or
5,000 ppm by weight). Surface coatings include paint,
shellac, vamish, or any other coating, including
wallpaper which covers painted surfaces.

Lead loading - The mass of lead in a given surface
area on a substrate. Lead loading is typically measured
in units of millizrams per square centimeter (mg/cm?®).
It i3 also called area concentration.

Eoom eguivalent - A room eguivalent is an
identifiable part of a residence, such as a room, a
house extericor. a foyer, staircase, hallway, or an
exterior area (exterior areas contain items such as play
areas, painted swing sets. painted sandboxes. etc.).
Closets or other similar areas adjoining rooms should
not be considered as separate room equivalents unless
they are obviously dissitmlar from the adjoining room
equivalent. Most closets are not separate room
equivalents. Exteriors should be included in all
mnspections. An individual side of an exterior is not
considered to be a separate room equivalent, unless
there i3 visual or other evidence that its paint history is
different from that of the other sides. All sides of a
building (typically two for row houses or four for
freestanding houses) are generally treated as a single
room equivalent if the paint history appears to be
similar. For multifamily developments or apartment
buildings, common areas and exterior sites are treated
as separate types of units, not as room equivalents (see
section V.C.1 for farther guidance).

Substrate - The substrate is the material underneath
the paint. Substrates should be classified into one of
six types: brick, concrete, drywall, metal, plaster, or
wood. These substrates cover almost all bwmlding
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materials that are painted and are linked to those used
in the YRF Parformance Characteristic Sheets. For
example, the concrete substrate type includes powred

concrete, precast concrete, and conerete block.

If a pamted substrate is encountered that 15 different
from the substrate categenies shown on the YRF
Performance Characteristic Sheet, select the
substrate type that is most similar in density and
composition to the substrate being tested. For
example, for painted glass substrates, an inspector
should select the concrete substrate, because it has
about the same density (2.5 glem?) and because the
major element mn both is silicon.

For components that have lavers of different
substrates, such as plaster over conerete, the substrate
immediately adjacent to (underneath) the pamted
surface should be used. For example, plaster over
concrete block is recorded as plaster.

Testing Combination - A testing combination 15 a
umgue combination of room eguivalent, building
component type, and substrate. Visible color may net
be an accurate predictor of painting history and 15 not
included in the definition of a testing combination.
Table 7.1 lists commen building component fypes that
could make up distinct testing combinations within
room equivalents. The list is not intended to be
complete. Unlisted components that are coated with
paint, varmish, shellac. wallpaper. stain, or other
coating should also be considered as a separate festing
combination.

Certain building components that are adjacent to each
other and not likely to have different painting histories
can be grouped together into a single festing
combination, as follows:

. Window casings, stops, jambs and aprons are
a single testing combination
. Interior window mullions and window sashes

are a single testing combination--do not group
interior mullions and sashes with exterior
mullions and sashes

. Exterior window mullions and window sashes
are a single testing combination

. Door jambs, stops, transoms, casings and
other door frame parts are a single testing
combination

. Door stiles, ratls. panels, mullions and other

door patts are a single testing combination
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Baseboards and associated trim (such as Each of these building parts should be tested

guarter-round or other caps) are a single separately if there i3 some specific reasen to believe
testing combination {do not group chair rails, that they have a different painting history. In most
crown melding or walls with baseboards) cases, separate testing will not be necessary.
Painted electrical sockets, switches or plates
can be grouped with walls
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Table 7.1: Examgples of Interior and Exterior Building Component Types

Commonly Encountered Interior Painted Components That Should Be
Tested Include:

Adr Conditioners Fireplaces
Balustrades Floors

Baseboards Handrails
Bathroom Vanities Newel Posts

Beams Other Heating Units
Cabinets Fadiators

Ceilings Shelf Supports
Chair Fails Shelves

Colwmns Stair Stringers

Counter Tops

Stair Treads and Fisers

Crown Molding

Stools and Aprons

Doors and Trims

Walls

Painted Electrical Fixtures

Window Sashes and Trim

Exterior Painted Components That Should Be Tested Include:

Ajdr Conditioners

Handrails

Balustrades Lattice Work
Bulkheads Mailboxes

Ceilings Painted Foofing
Climmeys Failing Caps

Columns Fale Boards

Comer boards Sashes

Doors and Trim Siding

Fascias Soffits

Floors Stair Risers and Treads

Gutters and Downspouts

Stair Stringers

Joists

Window and Trim

Fences

Other Exterior Painted Components Include:
=———————————————————————

Storage Sheds & Garages

Laundry Line Posts

Swing sets and Other Plav Equipment
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Table 7.2 provides six examples of different testing
combinations. The first example 15 a weoden bedroom
door. This 15 a testing combination becanse it 13
described by a rocm equivalent (bedroom), component
{doer), and substrate (wood). If one of these variables
iz different for another component, that component is
a different festing combination. For examgple, if a
second door in the room equivalent 1s metal, two
testing combinations. not one, would be present.

For doors separating rooms, each side of the door 1s
assigned to the room equivalent it faces and 1s tested
separately. The same 13 true of door casings. For
prefabricated metal doors where it 15 apparent that
both sides of the door have the same painting history,
only one side needs to be tested.

Table 7.2: Examples of Distinct Testing Combinations

Room Equivalent Building Component Substrate
Master Bedroom (Foom 3) Deoor Wood
Master Bedroom (Foom 3) Door Metal
Elitchen (Room 3) Wall Plaster
Garage (Roem 10) Floor Concrete
Exterior Siding Wiod
Exterior Swing set Metal

Building Component Tvpes - A building component
type consists of doors, windows, walls, and so on that
are repeated i more than one room equivalent in a
unit and have 2 commeon substrate. If a unigue
building component 13 present in only one room, if 15
considered to be a testing combination. Each testing
combination may be composed of mere than one
building compeonent (such as two similar windows
within a rocm equivalent). Component types can be
located inside or outside the dwelling. For example,
typical compenent types in a bedroom would be the
cetling, walls, a door and its casing, the window sash,
window casings, and any other distinet surface, such
as baseboards, crown molding, and chair rails. If
trends or patterns of lead-based paint classifications
are found among building compenent fypes in
different room equivalents, an inspection report may
sumimarize results by building compenent tyvpe, as
long as all measurements are included in the report.
For example, the inspection may find that all doors
and door casings in a dwelling unit are positive.

Test Location - The test location i3 a specific area ona

testing combinaton where either an XRF reading ora
paint-chip sample will be taken.
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IV. Inspections in Single-Family Housing

Single-fanuly housing imspections should be
conducted by a State- or EPA-certified (licensed) lead-
based paint inspector using the following seven steps,
some of which may be done at the same time:

. List all testing combinations, including those
that are painted, stained, shellacked,
varnished, coated, or wallpaper which covers
painted surfaces.

. Select testing combinations.

. Perform XRF testing (including the
calibration check readings).

. Collect and analyze paint-chip samples for

testing combinations that cannot be tested
with XEF or that had inconclusive XEF

results.

. Claszsify XEF and paint-chip results.

. Evaluate the work and results to ensure the
quality of the paint inspection.

. Document all findings in a plain language

summary a2nd a complete report; include
langnage i both the summary and the report
indicating that the information must be
disclosed to tenants and prospective
purchasers in accordance with Federal law (24
CFR part 35 or 40 CFR part 743).
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A Listing Testing Combinations

Develop a list of all testing combinations in all interior
rooms, on all exterior building swfaces, and on
surfaces in other exterior areas, such as fences,
playground equipment, and garages. The
"Smgle-Family Housing LBP Testing Data Sheet” (see
Form 7.1 at the end of this chapter) or a comparable
data collection instrument may be wsed for this
purpose. An inventory of a house may be completed
either before any testing or on a rocm-by-room basis
during testing.

1. Number of Room Equivalents to
Inspect

Test all room equivalents inside and outside the
dwelling unit. The final report must mclude a final
determination of the presence or absence of lead-based
paint on each testing combination in each room
equivalent.

For varnizhed, stained, or similar clear-coated floors,
measurements i cnly one room equivalent are
permissible if it appears that the floors in the other
room equivalents have the same coating.

2. Number of Testing Combinations
to Inspect

Inspect each testing combination in each room
equivalent, unless similar building component types
with identical substrates (such as windows) are all
found to contain lead-based paint in the first five
inferior room equivalents. In that case, festing of that
component type in the remaming room equivalents
may be discontinmed, i and only if the purchaser of
the inspection services agrees beforehand to such a
discontinuation. The inspector should then conclude
that similar building component types in the rest of the
dwelling unit also contain lead-based pamt. See item 6
entitled, "Conditions for Abbreviation of Testing,"
later in this section for additional details.

Because it is highly valikely that testing combinations
Imown (and not just presumed) to have been replaced
or added to the building after 1977 will contain
lead-based paint, they need not be tested. Ifthe age of
the testing combination 1s in doubt, 1t should be tested.
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Some testing combinations have multiple parts. For
example, a window testing combination could
theoretically be broken down into the interior 51l
(stool), exterior sill, trough, sash, apron, parting bead,
stop bead, casing, and o0 on. Because it is highly
unlikely that all these parts will have different painting
histories, they should not usually be considered
separate testing combinations. (Inspectors should
regard parts of building components as separate
testing combinations if they have evidence that
different parts have separate, distinct painting
histories). See the definition of testing combination
(Section [T, abowve) for guidance on which bwlding
compenent parts may and which may not be grouped
together.

3 Painted Furniture

Painted furniture that 1s physically attached to the unit
(for example, a desk or dresser that i3 bult-in) should
be included in the inspection as a testing combination.
Other pamnted furniture may also be tested, depending
on the client's wishes. Children's forniture (such as
cribs or playpens), especially if built before 1978, may
contain lead-based paint and can be tested, subject to
the client's wishes.

4. Building Component Types

Eesults of an inspection may be summarized by
classifving component types across room eguivalents
if patterns or trends are supported by the data.

5, Substrates

All substrates across all room eguivalents should be
grouped into one of the six substrate categones (brick,
concrete, drywall, metal, plaster, or wood) shown on
the XRF Parformance Characteristic Sheet for the
instument being used. Substrate correction
procedures can then be applied for all building
component types with the same substrate. For
example, the substrate correction procedure for
wooden doors and wooden baseboards can vse the
same substrate comrection value (see Section IV.E,
below).

0. Conditions for Abbreviation of
Testing

If lead-based paint is determined to be present (a
"positive” finding) for a building component type with
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the same substrate in all of the first five room
equivalents inspected, further testing of that
component fype may be discontinued in the remaining
room equivalents within that dwelling vnit, if and only
if the purchaszer of nspection services agrees
beforehand to such a discontinuation. The inspector
should then conclude that the similar building
component fypes in the rest of the dwelling unit also
contain lead-based paint. For example, if an inspector
finds that baseboards in the first five room equivalents
are all positive, the inspector -- with the client's
permission -- may conclude that all remaining rocm
equivalents in the unit contain positive baseboards.

BE. Number and Location of XEF Readings

1. Number of XRF Readings for Each
Testing Combination

XFEF testing is required for at least one location per
testing combination, except for inferior and exterior
walls, where four readings should be taken, cne on
each wall. Previous editions of this chapter stated that
three readings for each testing combination were
needed to control for spatial variation and other
sources of error. Recent analysis® of EPA data show a
median difference in spatial varation of only

0.1 mg/em® and a change in classification (positive,
negative, or inconclusive) ocours less than 5 percent of
the time as a result of different test locations on the
samie testing combination. Mulfiple readings on the
samie testing combination or testing location are,
therefore, nnnecessary, except for interior and exterior
walls.

Because of the large surface areas and quantities of
paint invelved, and the possibility of increased spatial
variation, take at least four readings (one reading on
each wall) in each room equivalent. (For room
equivalents with fewer than four walls, test each wall)
For each set of walls with the same painting history in
a room equivalent, test the four largest walls. Classify
each wall based on its indrvidual XBF reading. Ifa
room equivalent has more than fowr walls, calculate
the average of the readings, round the result to the
same mumber of decimal places as the XRTF instrument
displays, and classify the remaining walls with the
samie painting history as the tested walls, based on this
rounded average. When the remaiming walls in a room
equivalent clearly do not have the same painting
history as that of the tested walls, test and classify the
remaimng walls indrvidually. For exterior walls, select
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at least four sides and average the readings (rounding
the result as described abowve) to obtain a resulf for any
remaining stdes. If there are more than four walls and
the results of the tested walls do not follow a
classification pattern (for example. one 1s positive and
the other three are negative), test each wall
individually.

2. Location of XRF Readings

The selection of the test location for a specific testing
combination should be representative of the paint over
the areas which are most likely to be coated with cld
paint or other lead-based coatings. Thus, locations
where the pamt appears to be thickest should be
selected. Locations where paint has worn away or
been scraped off should not be selected. Areas over
pipes, electrical swfaces, nails, and other possible
interferences should alse be avoided if possible. All
layers of paint should be nclnded and the XBF probe
faceplate should be able to lie flat against the surface
of the test location.

If no acceptable location for XEF testing exists fora
given testing combination, a paint-chip sample should
be collected. The sample should include all paint
layers and should be taken as unobtrustvely as
posstble. Becanse paint chip sampling is destructive,
a single sample may be collected from a wall and used
to charactenze the other walls in a room equivalent
(see section VI for additional details on paint chip
sampling).

i Documentation of XEF Reading
Locations

Descriptions of testing combinations should be
sufficiently detailed to permit another individual to
find them. While it is not necessary to document the
exact spot or the exact building component on which
the reading was taken, it is necessary to record the
exgct testing combination measured. Current rocm
uses of colors can change and should not be the only
way of identifying them. A numbering system, floor
plan, sketch or other system may be used to docwment
which testing combinations were tested. While HUD
does not require a standard identification system, one
that could be used is as follows:
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a. Side identification

Identify perimeter wall sides with letters A, B, C, and
D (or munbers or Eoman numerals). Side A for
single-family housing 1s the street side for the address.
Side A i multifamily housing 15 the apartment entry
door side.

Side B, C. and D are idenfified clockowise from Side A
as one faces the dwelling; thus Wall B is to the lefi,
Wall C 12 across from Side A, and Side D is to the
right of Side A,

Each room equivalent's side identification follows the
scheme for the whole housing unit. Becanse a room
can have two or more entries, sides should not be
allocated based on the entry point. For example,
giving a closet a side allocation based on how the
room is entered would make it difficult for another
person to make an easy identification, especially if the
room had two closets and two entryways.

b. Room Equivalent
Identification

Foom equivalents should be identified by both a
number and a use pattern (for example, Foom 5-
Kitchen). Roocm 1 can always be the first room, at the
A-D junction at the entryway, or it can be the exterior.
Fooms are consecutively numbered clockowise. If
multiple closets exist, they are given the side
allocation: for example, Foom 3, Side C Closet. The
exterior 13 always assigned a separate room equivalent
identifier.

c. Sides in a Room

Sides i an inferior room eqgurvalent follow the overall
housing unit side allocation. Therefore, when standing
in any four-sided room facing Side C, the roem's Side
A will always be to the rear, Side B will be to the left.
and Side D will be to the right.

d. Building Component
Identification

Individual building components are first identified by
their room number and side allocation (for example,
the radiator in Eoom 1. Side B is easily identified). If
multiple similar component types are in a room (for
example, three windows), they are differentiated from
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each other by side allocation. If multiple components
are on the same wall side, they are differentiated by
being numbered left to nght when facing the
compenents. For example, three windows on Wall D
are identified as windows D1, D2, and D3, left to
right. If window D3 has the only old onginal sash, it
is considered a separate testing combination from the
other two windows.

A sketch of the dwelling unit's floor plan is often
helpful, but s not required by this protocel. Whatever
documentation is used, a description of the room
equivalent and testing combination identification
system must be included in the final inspection report.

C. XRF Instrument Reading Time

The recommended time to open an XEF instrument's
shutter to obtain a single XRF result for a testing
location depends on the specific XBF instrument
model and the mode in which the instroment is
operating. The YRF FParformance Characteristic
Sheet provides information on this 1ssue.

To ensure that a constant amount of radiation is
delivered to the pamted surface, the cpen-shutter time
must be increased as the source ages and the radiation
sowrce weakens. Almest all commercially available
XEBF instroments automatically adjust for the age of
the source. (Some instrvments adjust for source decay
in some but not all modes; operators should check
with the manufacturers of their instruments to
determine whether these differences need to be
accommeodated). The following formula should be
employed for mstruments requiring manual adjustment
of the open-shutter time:

Open-Shutter Time = 2W# 5555 ¢ Nominal Time
where:

Age is the age (in days) of the radioactive
source, starting from the date the
manufacturer says the source had its full
radiation strength;

Half"life 15 the time (in days) it takes for the
radicactive matenial's activity to decrease to
one-half its initial level; and

Naominal Time is the recommended nominal
number of seconds for open-shutter time,
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when the zource is at its full radiation
strength. and is obtained from the
XRF Performance Charactarisfic
Sheet.

For example, if the age of the source is eqgual to its
half-life, the open-shutter time should be twice the
nominal fime. Thus, if the recommended nominal time
is 15 seconds, the open-shutter time should be doubled
to 30 seconds.

XRFs typically use Cobalt-37 (with a half life of 270
days) or Cadminm-109 (with a half life of 464 days).

XRF Performance Characterizfic Sheets typically
report different inconclusive ranges or thresholds (see
section IV.G, below) for different nominal times and
different substrates. This may affect the number of
paint-chip samples that must be collected as well as
the length of time required for the inspection. Some
AEF devices have different modes of operation with
different nominal reading fimes. Inspectors must use
the appropriate inconclusive ranges and other criteria
specified on the YRF Parformance Characteristic
Sheet for each X RF model, mode of operation and
substrate. For example, inconclusive ranges specified
for a 30-second nominal reading cannot be wsed fora
S-second nominal reading, even for the same
instrument and the same substrate.
D. XRF Calibration Check Readings
In addition to the manufacturer's recommended warm
up and quality control procedures, the XEF operator
should take the quality confrol readings recommended
below, nnless these are less stringent than the
manufacturer's instructions. Quality control for XEF
instruments invelves readings to check calibration.
Most XEFs cannot be calibrated on-site; actual
calibration can only be accomgplished in the factory.

1. Frequency and Number of
Calibration Checks

For each XEF instrument, two sets of XEF calibration
check readings are recommended at least every 4
hours. The first is a set of three nominal-time XEF
calibration check readings to be taken before the
inspection begins. The second occurs either after the
day's inspection wotk has been completed. or at least
every 4 hours, whichever cceurs first. To reduce the
amount of data that would be lost if the instrument
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were to go out of calibration between checks, and/or if
the manufacturer recomumends more frequent
calibration checks,_ the calibration check can be
repeated more frequently than every 4 howrs. If the
XBEF manufacturer recommends more frequent
calibration checls, the manufacturer's instructions
should be followed. Calibration should also be
checked before the XBF is turned off (for example, to
replace a battery or before a lunch break) and after it 15
turned on again. For example, if an inspection of a
large house took: 6 hours, there would be three
calibration checks: one at the beginning of the
inspection, another after 4 hours, and a third at the end
of the inspection.

If the XEF i3 not fumed off as the inspector travels
from one dwelling unit to the next, calibration checks
do not need to be done after each dwelling wit is
completed. For example. in multifarmily housing,
calibration checks do not need to be done after each
dwelling unit is inspected; once every 4 hours is
usually adeguate.

Some instruments automatically enter a "sleep" or
"off" state when not being used continually to prolong
battery life. It 1s not necessary fo perform a
calibration check before and after each "sleep” state
episode, unless the manufactorer recommends
otherwise.

Calibration Check Standard
Materials

XRF calibration check readings are taken on the
Standard Beference Material (SEM) paint film nearest
to 1.0 mg/em? within the MNational Institute of
Standards and Technelogy (NIST) SEM used. These
films can be obtained by calling (301) 975-6776 and
referencing SEM 2579 (NIST is planning to release
additional series of paint films in late 1997 or early
1998; the film nearest to 1.0 mg/em? should be used
for XBF calibration checks). The cost as of
September 26, 1997, for the SEM 2579 set of five
films, was $320, including 2-day delivery. Calibration
checks should be taken through the SEM paint film
with the film positioned at least 1 foot (0.3 meters)
away from any potential source of lead. The NIST
SEM film should not be placed on a tool box, suitcase,
or surface coated with paint, shellac, or any other
coating to take calibration check readings. Rather, the
WIST SEM film should be attached to a solid (not
plywood) wooden board or other nonmetal rigid



substrate such as drywall, or attached directly to the
XPF probe. The SEM should be positioned so that
readings of it are taken when it is more than 1 foot
(0.3 meters) away from a potential source of error.

For example, the NIST SEM film can be placed on fop
ofa 1 foot (0.3 meter) thick prece of Styrofoam or
other lead-free matenial. as recommended by the
manufacturer before taking readings.

3, Recording and Interpreting
Calibration Check Readings

Each time calibration check readings are made, three
readings should be taken. These readings should be
taken using the nominal time which will be used
during the mspection, selected from among those
specified in the XEF's Performance Characteristic
Sheet. The open shutter time should be adjusted, if
necessary, fo reflect the age of the radioactive souice
(zee section IV.C, above). The readings can be
recorded on the "Calibration Check Test Results” form
(Form 7.2), on a comparable form, or stored in the
mstrument's memery. and printed out or transferred to
a computer later. The average of the three calibration
check readings should be caleulated, rounded to the
same mumber of decimal places as the XRF mstrument
displays, and recorded on the form.

Large deviations from the NIST SEM value will alert
the inspector to problems in the imstment's
performance. If the observed calibration check
average is outside of the acceptable calibration check
tolerance range specified in the mstrument's ARF
Performance Characteristic Sheet, the manufacturer's
instructions should be followed to bring the instrument
back into control. A successful calibration check
should be obtained before additional XEF testing is
conducted. Eeadings not accompanied by successful
calibration checks at the beginnmng and end of the
testing period are unreliable and should be repeated
after a successful calibration check has been made. If
a backup XPRF instrument is used as a replacement, it
must successfully pass the initial calibration checl test
before retesting the affected test locations.

This procedure assumes that the HUDVEPA lead-
based paint standard of 1.0 mg/em? is being used. Ifa
different standard is being vsed, other NIST SEMs
should be used to defermine mstrument performance
against the different standard. At this time, however,
no method for determining performance characteristics
using different standards has been developed.
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E. Substrate Correction

HEF readings are scmetimes subyject to systematic
biases as a result of inferference from substrate
material beneath the paint. The magnitude and
direction of bias depends on the substrate, the specific
XEF mstrument being nsed, and other factors such as
temperature and humidity. Fesults can be biased in
either the positive or negative direction and may be
guite high.

1. When Substrate Correction Is Not
Required

Some XRF instruments do not need to have their
readings corrected for substrate bias. Other
mstmments may ocnly need to apply subsirate
correction procedures on specific substrates and/or
when XEF results are below a specific value. The
ARF Performance Characteristic Sheet should be
consulted to determine the requirements for a specific
instnunent and each mode of cperation (e.g.. nominal
time. or time required for intended precision). XRFE
instruments which de not require correction for any
substrate, of require corrections on only a few
substrates, have an advantage in that they stmplify and
sherten the inspection process.
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2. Substrate Correction Procedure

XRF results are corrected for substrate bias by
subtracting a correction value determined separately in
each house for each type of substrate where lead paint
values are in the substrate cotrection range indicated
on the XRF Ferformance Characteristic Sheet. In
single-family housing, the substrate correction value is
determined using the specific mstrument(s) used in
that howse. The comrection value (formerly called
"Substrate Equivalent Lead" or "SEL") i3 an average
of six XRF readings. with three taken from each of
two test locations that have been scraped visually
clean of their paint coating. The locations selected for
removal of paint should have an inifial XEF reading
on the painted surface of less than 2.5 mg/em? if
possible. Ifall initial readings on a substrate type are
greater than 2.3 mg/em?, the locations with the lowest
initial reading should be chosen. Because available
data indicate that surfaces with XEF readings in
excess of about 3.0 mg/cm? or 4.0 mg/em? are almost
always coated with lead-based paint, and since bleed-
through of lead into the substrate may occur, or pipes
and similarly interfering building components may be
belund the material being evaluated, locations with
such high readings should be aveided for substrate
correction.

After all XEF testing has been completed but before
the final calibration check test has been conducted,
XBF results for each substrate type should be
reviewed. If any readings fall within the range for
substrate correction for a particular substrate, obtain
the substrate correction value.

On each selected substrate requiring correction, two
different testing combinations must be chosen for
paint removal and testing. For example, if the
readings are inconclusive for some wooden
baseboards. select two baseboards, each from a
different room. If some wooden doors also require
substrate comrection, the inspector should take
substrate correction readings on one door and one
baseboard. Selecting the precise location of substrate
correction should be based on the mspector's ability to
remove pamnt thoroughly from the substrates, the
similarity of the substrates, and thewr accessibilify.
The XEF probe faceplate must be able to be placed
over the scraped area, which should be completely free
of paint or other coatings.
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The size of the area from which pamnt is taken depends
on the size of the analytical area of the XBF probe
faceplate; normally, the area is specified by the
manufacturer. To enswre that no paint 1s included in
the bare substrate measurement. the bare area on the
substrate should be slightly larger than the analytical
area on the XEF probe faceplate.

In all, six readings must be taken for each substrate
type that requires correction. All six must be averaged
together. Take three readings on the first bare
substrate area. Fecord the substrate and XBF
readings cn the "Substrate Correction Values" form
(Form 7.3) or a comparable form. Bepeat this
procedure for the second bare substrate area and
record the three readings on the same form. Substrate
correction values should be determined using the same
instmment wsed to take readings on the painted
surfaces. If more than one XRF model was used to
take readings, apply the substrate correction values as
specified on each instmument's YRF Performance
Characteristic Sheet.

Ceompute the correction value for each substrate type
that requires correction by computing the average of
all six readings as shown below and recording the
results on the "Substrate Correction Values" form.
The formula given below should be used to compute
the substrate bias correction value for XRF readings
taken on a bare substrate that is not covered with
WIST SEM film. A different formula should be used
when SEM film must be placed over the bare
substrate. The ARF Performance Characteristic
Sheet specifies when this correction 15 necessary and
provides the formula for computing the correction
value.

For each substrate type requiring substrate correction,
transfer the correction values to the "Single-Family
Housing LBP Testing Data Sheet" (Form 7.1).
Correct XRF readings for substrate interference by
subtracting the correction value from each XRF
reading.

Example: Suppose that a house has 50 testing
combinations with wood substrates. The ARF
Ferformance Characterisfic Sheet states thata
correction value for XEF results taken on those wood
testing combinations that have values less than

4.0 mg/em® must be computed. Select two test
locations from the testing combinations that had
uncorrected XRE results of less than 2.5 mg/em®
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Completely remove the paint from these two test
locations and take three nominal-time XRF readings

on the bare substrate at each location. The six XRF
readings at the two random locations are:

Selected Reading (mg/cm?)
Location First Second Third
Wood Master 1.32 0.91 1.14
Bedroom Door
Eitchen Wood 1.21 1.03 1.43
Baseboard (Foom 4)

The comrection value is the average of the six values:

Correction value = (1.32+091+1.14+-121+1.03+ 143 ymg/em®/ 6=1.17 mg/cm?

In this same house, three different wood testing 3 Negative Values

combinations were inspected for lead-based paint and
the XBEF results are: 1.63 mg/cm?, 3.19 mg/em?, and
1.14 mg/em?®. Correcting these three XRF
measurements for substrate bias produces the
following results:
First cotrected measurement =

183 mglem? - 1.17 mgiem® = 0.46 mg/cm®
Second corrected measurement =

319mglem? - 1.17 mg/em?® = 2.02 mg/cm?®
Third corrected measurement =

.14 mg/em® - 1.17 mglem® =-0.03 mg/em?®

The third corrected result shown above i3 an example
of how random emror in XRF measurements can cause
the corrected result to be less than zero. (Random
measurement error is present whenever
measurements are taken). Note that correction values
can be either positive or negative. In short, negative
cotrected XEF values should be reported if supported
by the data.

Finally, suppose an XEF result of 1.24 mg/em? has a
correction value of negative 0.41 mg/em?®.
Subtracting a negative number is the same as adding
its positive value. Therefore, the corrected
measurement would be:

Corrected result = 1.24 mg/em? - (-0.41 mg/om®) =
1.24 mg/em® + 0,41 mg/em?® = 1.63 mg/om®
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If more than 20 percent of the comrected values are
negative, the instrument's lead paint readings and/or the
substrate readings are probably in error. Calibration
should be checked and substrate measurements should
be repeated.

F. Discarding Readings

If the mamufacturer's instructions call for the deletion of
readings at specific imes, only readings taken af those
specific times should be deleted. Similarly, readings
between a successful calibration check and a
subsequent vnsuccessful calibration check must be

discarded. Feadings should not be deleted based on
any criteria other than what is specified by the
manufacturer's instructions or the AUD Guidelinas.
For example, a manufacturer may instruct operators to
discard the first XBF reading after a substrate change.
If so, only the first reading should be discarded after a
substrate change.

G, Classification of XEF Results

XFF results are classified as positive, negative, or
inconclusive.

A positive classification indicates that lead is present
on the testing combination at or above the HUD/EPA
standard of 1.0 mg/em® A positive XBF result is any
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value greater than the upper bound of the
inconclusive range, or greater than or egual to the
threshold, as specified on the applicable XARF
Performance Characteristic Sheet.

A negative classification indicates that lead 1s not
present on the testing combination at or above the
HUDVEPA standard. A negative XEF result is any
value less than the lower bound of the inconclusrve
range, or less than the thresheld, specified on the
performance characteristic sheet.

An inconclusive classification indicates that the XRF
cannot determine with reasonable certainty whether
lead is present on the testing combination at or above
the HUDVEPA standard. An inconclusive XEF result
iz any value falling within the mconclusive range on
the performance characteristic sheet (including the
boundary values defining the range). In single-fammly
housing, all meonclusive results should be confirmed
by laboratory analysis, unless the client wishes to
assume that all inconclusive results are positive.

Positive, negative, and inconclusive results apply to
the actual testing combination and to any repetitions
of the testing combination that were not tested in the
room equivalents. Positive results also apply to
similar component types i room equivalents that
were not tested. For example, suppose that one
baseboard in a room equivalent is tested, and that the
inspector decided that all four baseboards are a single
testing combination. The single XBF result applies
to all four baseboards in that room equivalent.

When an inconclusive range is specified on the YRF
Performance Characteristic Sheet, XRF results are
classified as positive if they are greater than the
upper boundary of the inconclusive range, negative if
they are less than the lower boundary of the
inconclusive range, or inconclusive if in between.
The inconclusive range on the YRF Performance
Characteriztic Sheets in Addendum 3 of these
Guidelines includes its upper and lower bounds.
Earlier editions of this gumide and earlier 1RF
Parformance Charactavistic Sheets did not include
the bounds of the inconchistve range as
"inconclusive." This 1997 edition of Chapter 7 of the
HUD Guidelnes changes that system, but the
specific XRF readings that are considered positive,
negative, of conclusive for a given XBE model and
substrate remain unchanged. so previous inspection
results are not affected.
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For example. if the inconclusive range given in the YRF
Parformance Charactaristic Sheet 15 0.51 mg/em? to
1.49 mg/cm?®, an XRF result of 0.30 mg/cm® 15
considered negative, because it is less than 0.51; a
result of 0.6 mg/em? 1s inconclusive; and a result of

1.5 mg/em? is positive. A result of 0.31 mg/em?,

1.00 mg/em?, or 1.49 mg/em® would be inconclusive.

Different XRF models have different inconclusive
ranges, depending on the specific XEF model and the
mode of operafion. The inconclusive range may also be
substrate-specific.

Inn some cases, the wpper and lower limits of the
inconclusive range are equal; that value 1s called the
threshold. If the reading is less than the threshold, then
the reading is considered negative. If the reading 1s
equal to or greater than the threshold, then the reading
is considered positive.

Usze of the incenclusive range and threshold is detailed
in the performance characteristic sheet. The categories
include substrate-corrected results, if substrate
correction is indicated. XBF's with only threshold
values listed on the XRF Performance Characteristic
Shest are advantageous in that classifications of results
are either positive or negative (no XRF readings are
inconclusive).

H. Evaluation of the Quality of the Inspection

The person responsible for purchasing mspection
services -- the homeowner, property owner, housing
autherity, prospective buyer. cocupant, ete.; alse known
as the client -- should evaluate the guality of the work
using one or more of the methods listed below,
Evaluation methods include direct observation,
immediate provision of results, repeated testing. and
time-and-metion analysis. Direct cbservation of the
inspection should be used whenever possible. The
inspection contract should outline the financial
penalties that will cecur if an inspector fails to perform
as contracted during any visit.

1. Direct Observation

An evaluation of a lead-based paint inspection is best
made if a kmowledgeable observer is present for as
much of the XEF testing as possible. This i3 the only
way to ensure that all panted, varnished, shellacked,
wallpapered, stained. or other coated testing
combinations are actually tested, and that all XBF
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readings are recorded comectly. If possible, employ
as the observer someone who 1s trained in lead-based
paint inspection and who 1s independent of the
inspection firm.

If it is not feasible for the client or the client's
representative to be present throughout the
inspection, that person should conduct vnannounced
and unpredictable visits fo observe the inspection
process. The number of unannounced visits will
depend on the results of prior visits, When observing
ongoing XRF testing, review the test results for the
room equivalent currently being tested and for the
previously inspected room equivalent. Even if the
first visit i3 folly satisfactory, follow-up visits should
be conducted throughout the inspection.

2. Immediate Provision of Results

The client, or a representative, should ask the
inspector to provide copies or printouts of results on
completed data forms immediately following the
completion of the inspection or on a daily basis.
Alternatively, visually review the inspector’s written
results to ensure that they are properly recorded for
all surfaces that reguire XEF testing. If surfaces
have been overlooked or recorded incorrectly, the
inspection process should be stopped and considered
deficient. Clients should retain daily results to ensure
that the data in the final report are the same as the
data collected in the home.

3 Repeated Testing of 10 Surfaces

Data from HUD's private housing lead-based paint
hazard control program show that it 1s possible to
successfully retest painted surfaces without knowing
the exact spot which was tested.

Select 10 testing combinations at random from the
already compiled list in the "Single-Family Housing
LEP Testing Data Sheet” for refesting (see forms in
Addendum 2 of this chapter). Observe the inspector
during the retesting. If possible, the same XEF
instrument used in the oniginal inspection should be
used in the retesting. If the XBF instrument used in
the original inspection 1s not available and cannot be
returmed to the site, vse an XEF of the same model
for retesting. Use the same procedures to retest the 10
testing combinaticns. The 10 repeat XEF results
should be compared with the 10 XEF results
previously made on the same testing combinations.
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The repeat readings and the original readings should
not be corrected for substrate bias for the purpose of
this comparison. The average of the 10 repeat XRF
resulfs should not differ from the 10 original XEF
results by more than the retest tolerance limit. The
procedure for caleulating the retest tolerance limit is
specified in the YRF Parformance Characterisfic
Sheet. If the limit 15 exceeded, the procedure should be
repeated using 10 different testing combinations. If the
retest tolerance limit is exceeded again, the original
mnspection is considered deficient.

4. Time-and-Motion Analysis

Anvone who contracts for a lead-based paint nspection
can also perform a simple check fo determine if the
mnspector had sufficient time to complete the mumber of
housing units reported as being tested in the time
allotted. Usually, inspections require at least 1 to 2
hours per unit using existing technology. If the
mnspector's on-site time is significantly less than that,
further investigation should be conducted to determine
if the inspector actually completed the weorl: 1n the
repott.

L. Documentation in Single-Family Housing
1. Data Forms

Diata can be recorded on hand written forms,
electronically, or by a combination of these two
methods. XRF readings can be entered cn handwritten
forms, such as the set of forms (7.1, 7.1A, 7.2, and 7.3)
provided at the end of this chapter (or comparable
forms). Because handwiiting can result in transcription
errors, handwritten forms should be examined for
missing data and copying errors.

2 Electronic Data Storage

Electronic data storage is recomumended only if the data
recorded are sufficient to allow another person to find
the festing combination that corresponds to each XRF
reading. Electronically stored data should be printed in
hard copy either daily or at the completion of the
mspection. The printout should be examined for
extranecus symbols or missing data, including missing
teat location identification. In most cases, electronic
data storage 1s supplemented by manual data recording
of sampling location, operator name, and other
information.
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i Final Report

The final report must include both a summary and
complete mformation about the site, the inspector, the
inspection firm, the inspection process, and the
inspection results. The full report should include a
complete data set, including:

. Housing unit identifiers;
. Date of the inspection;
. Tdentity of the inspector and the inspection

firm and any relevant certifications or
licenses held by the mspector and/or the

firm;

* Building compenent and room equivalent
identification or numbering system or
sketches;

. All XBF readings (including calibration
check readings);

. All paint chip analyses:

. Testing protocol used;

. Instrument manufacturer, model, seral

number, mode(s) of operation and age of
radicactive source;

. Information on the owner's legal obligation
to disclose the mspection results to tenants
and/or purchasers before obligation wnder 24
CFE. part 35 and 40 CFE. part 745
(published in the Fedsral Register, Volume
61, Number 45, March 6, 1996, starting on
p. 9064; copies of the regulations and related
materials can be obtained from the National
Lead Information Center Clearinghouse,
1-800-424-LEADY); and

. Final classification of all testing
combinations into positive or negative
categories, including a list of testing
combinations, or building component types
and their substrates, that were classified but
not indrvidually tested. (Wate that the final
report should nat list inconclusive readings
as a thivd category. Ifthe client wishas
assume all inconclusive readings are
positive, the report should state that
assumption and present all readings and
testing combinations for which the readings
were inconclusive. It is not permissible fo
assume all inconclusive readings are
negative. The report should include the
actual readings for any festing
combinations for which readings were
inconclusive, but were classified as
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positive. Also note that final classifications
are neaded for building component fypas and
their substrates that were not actually tested.
For example, if the client wants to suspend
testing on testing combinations that ware
Jfound to be posifive in the first five room
eguivalents and are assumed fo be positive in
the remaining rooms, the final report should
list those testing combinations that are
assumed to be positive).

The report should also contain a summary that answers
two questions:

(1) Is there lead-based paint in the house? and
(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,_ address and phone numbers
of the inspector and inspection firm, any appropriate
license or certification numbers, and the starting and
ending fimes for each day when XEF testing was done.
The summary should also contain language regarding
disclosure, such as:

"A copy of this summary must be provided to
new lessees (tenants) and purchasers of this
property under Federal law (24 CFR part 35
and 40 CER. part 743) before they become
obligated under a lease or sales contract. The
complete report must also be provided to new
purchasers and it must be made available to
new tenants. Landlords (lessors) and sellers
are also required to distribute an educational
pamphlet and include standard warning
language in their leases or sales contracts to
ensure that parents have the information they
need to protect their children from lead-based
paint hazards."

Although 24 CFR part 35 and 40 CFE. part 745 do not
require that inspectors and owners keep copies of
inspection repotts for any specified pericd of time,
future buyers are entitled to all available inspection
reports, should the property be re-sold.

If no lead-based paint has been detected in the house,
the summary should say so. The following langnage
may be used:
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"The results of this inspection indicate that no
lead in amounts greater than or equal to

1.0 mg/em? in paint was found on any
building components, using the inspection
protocol in Chapter 7 of the HUD
Guidelines for the Evaluation and Control
of Lead-Based Paint Hazavds in Housing
{1997). Therefore, this dwelling qualifies
for the exemption i 24 CFR part 35 and 40
CFE. part 745 for target housing being leased
that is free of lead-based paint, as defined in
the rule. However, some painted surfaces
may contain levels of lead below 1.0 mg/cm?®,
which could create lead dust or lead-
contaminated soil hazards if the paiat is
turned into dust by abrasion, scraping, or
sanding. This report should be kept by the
wspector and should also be kept by the
owner and all foture owners for the life of the
dwelling "

Detailed documentation of the XRF testing should
alsc be provided in the full report, including the raw
data vpon which it was based. The single-famly
housing forms provided at the end of this chapter or
comparable forms would serve this purpose.

For a leased home, where no lead-based paint is
identified during an inspection, the budlding owner is
exempt from the requirements of the disclosure mls.
However, when a housing unit with no lead-based
paint is being sold, the owner still has responsibilities
under the disclosure rule (e.g.. providing a lead
hazard information pamphlet to potential buyers).
For selling and leasing properties where no lead-
based paint is identified. 1t 15 strongly recommended
that owners and inspectors retain imspection reports
for the life of the bulding.

V. Inspections in Multfamily Housing

This section emphasizes the differences between
single-family and multifamily housing paint
inspections. The protocols mentioned in earlier
sections are not repeated here. It will be necessary to
read Section IV on single-family housing to
implement the protecel for multifamily housing.

Use of the mmltifamily protocol 1s less
time-consuming and more cost effective than

inspecting all units in a given housing development or
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building because in most instances a pattern can be
determined after inspecting a fraction of the units. The
number of units tested i3 based on the date of
construction and the number of units in the housing
development.

For purposes of this chapter only, multifamily housing
15 defined as any group of units that are similar in
construction from unit to unat, with-

. 21 or more units, 1f any were built before 1960
of are of unknown age, or
. 10 or more units, if they were all built from

1960 through 1977.
Developments with fewer uiuts should be treated as a
series of single-family housing nanits.

A Statstical Confidence in Dwelling Unit
Sampling

The number of similar units, similar comumon areas or
exterior sites to be tested (the sample size) 1s based on
the total number units, similar commen areas or
exterior sites in the building(s), as specified in Table
7.3, Use the table for sampling each set of similar
units, each set of similar common areas and each set of
exterior sites. For pre-1960 or unknown-age buildings
or developments with 1,040 or more similar units,
similar common areas or exterior sites, test 3.8 percent
of them, and round up any fraction to the next whole
number. For 1960-77 buildings or developments with
1.000 or more units, test 2.9 percent of the units, and
round up any fraction to the next whole number. For
reference, the table shows entries from 1300 to 4000 1n
steps of 300. For example, in a development built in
1962, with 200 similar units, 20 similar common areas.
and 9 sinular extenior sites, sample 27 umits, 16
common areas, and all 9 exterior sifes.

Iflead levels in all units, common areas or exterior
sites tested are found to be below the 1.0 mg/cm®
standard, these sample sizes provide 95 percent
confidence that:

. For pre-1960 housing wnits, less than 3 percent
of fewer than 30 (whichever 15 less) units,
COMUNON areas of exterior sites, have lead at or
above the standard; and

. For 1960 to 1977 housing vnits, less than 10
percent or fewer than 50 (whichever 15 less)
units, conunon areas or exterior sites, have lead
at or above the standard.

V-92



Refer to Appendix 12 of these Guidelines for the housing, except for using the 10 percent criterion for
statistical rationale for this table. The Appendix 1960-1977 housing, rather than the 3 percent used for
shows the details of the calculation for pre-1960 older housing *

housing: the calculation is the same for 1960-1977
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Table 7.3: Number of Units to be Tested in Multifamily Developments

Number of Similar

Pre-1260 or Unknown-

1960-1977 Building

1507 Revision

Units, Similar Age Building or or Development:
Common Areas or Development: Number to Number to Test
Exterior Sites in a Test

Building or
Development
1-9 All All
10-13 All 10
14 All 11
15 All 12
16-17 All 13
18 All 14
19 All 13
20 All 16
21-26 20 16
27 21 17
28 22 18
29 23 18
30 23 19
31 24 19
32 25 19
33-34 26 19
33 27 19
36 28 19
37 29 19
38-39 30 20
40-48 3l 21
4930 3 2.
51 32 7
52-53 33 22
54 34 22
35-36 33 22
7-21
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Number of Similar

Pre-1960 or Unknown-

1960-1977 Building

Units, Similar Age Building or or Development:
Commeon Areas or Development: Number to Number to Test
Exterior Sites in a Test

Building or
Development

57-58 36 22
59 37 23
60-60 38 23
70-73 38 24
7475 30 24
76-77 40 24
78-79 41 24
B0-88 42 24
89-95 42 23
96-97 43 23
98.99 44 23
100-109 435 23
110-117 435 26
118-119 46 26
120-138 47 26
139-157 48 26
158-139 49 26
160-177 49 27
178-197 50 27
198-218 51 27
210-238 52 27
259-279 53 27
280-200 53 28
300-279 54 28
380-499 35 28
300-776 56 28
777-939 57 28

1857 Fevision
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Number of Similar Pre-1960 or Unknown- 1960-1977 Building
Units, Similar Age Building or or Development:
Common Areas or Development: Number to Number to Test
Exterior Sitesin a Test
Building or
Development
040-1004 57 29
10035-1022 58 20
1023-1032 59 29
1033-1039 59 30
1500 87 44
2000 116 58
2500 145 73
3000 174 87
3500 203 102
4000 232 116
hough the data sef used to develop sample sizes in rate of 5 to 10 percent, becanse few developments are
ltifamily howsing* was not randomly selected from likely to be in that range. In short, the sampling
nmltifamily howsing developments in the nation (no design presented here will yield a more targeted, cost-
h data set i3 available), analyses dravwn from the effective approach to identifving lead-based paint
a are likely to err on the side of safety and public where it 13 most likely to exist.
ith for at least two reasons: First, the prevalence
| amounts of lead-based paint are highest in pre- E. Selection of Housing Units

#0 houwsing developments. The samgpling approach

d here focuses imspection efforts on buildings where
reater chance of lead-based paint hazards exist.

:ond, and perhaps more important, none of the 63
elopments had lead-based paint in 5 to 10 percent of
vnits. That indicates lead-based paint in thus range
ikely to be quite rare and that plavsible increases in
apling to improve detection in this range will fail to
awove confidence in the results significantly. MMost
ating follows a pattern: Property owners or

nagers often paint all surfaces, all components

hin a room, or similar compeonents in all rooms in a

The first step in selecting housing units is to wdentify
buildings i the development with a common
construction based on written documentation or visual
evidence of construction type. Such buildings can be
grouped together for sampling purposes. For
example, if two buildings in the development were
built at the same time by the same builder and appear
to be of smmilar construction, all of the units in the two
buildings can be grouped for sampling purposes.
Units can have different sizes, floor plans, and number
of bedrooms and still be grouped.

t when there is tenant furnover. If is unlikely that

d-based paint distributions are completely random, The specific units to be tested should be chosen
1ssuaned in the 1995 edition of the Guidelines. randomly from a list of all units 1 each building or
in the available data, there appears to be no buildings. The "Selection of Units" form (Form 7.4)
nificant benefit to increasing the number of units to of a comparable form may be used to aid in the

sampled to detect a prevalence
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selection process. A complete list of all units in each
group should be used and a separate identifying
sequential number must be assigned to each vnit. For
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example, if apartment addresses are shown as 14, 1B,
2A_ 2B etc., they must be given a sequence nuamber (1,
2.3, 4, erc).

Obvicusly, units without identifiers could not be
selected for inspection and would thus bias the
sampling scheme. The list of units should be complete
and verified by consulting building plans or by a
physical inspection of the development.

Specific units to be tested should be selected randomly
using the formula below, and a table of random
numbers or the random number fanction on a
calculator. Tables of random numbers are often
included in statistics books. Caleulators with a randem
number function key can be obtained for less than 520
and are easier to use than tables. Inspectors are,
therefore, advized to use them fo obtam the random
numbers. which can then be used to select the specific
numbersd umts. A unit number is selected by rounding
up the product of the random number times the total
number of units in the development to the next whole
number. That is:

Housing Unit number = Randem number fimes Total
number, roundead up,

where:

Houstng Unit number = the identification number for a
uait i & list;

Eandom mumber = a random mumber between O and 1;
and

Total number = the total number of units in a list of
units.

The same unit may be selected more than once by this
procedurs. Because each unit should be tested only
cnce, duplicate selection should be documented and
then discarded. The procedure should be continued
until an adeguate number of units has been selected.

The "Selection of Units" form (Form 7.4) is completed
by filling in a3 many random numbers as are needed in
the appropriate column. Numbers for the third column
are obtained by multiplying the total development size
by each random number. Numbers for the fourth
column are obtained by rounding up from the previous
calculation to the next whole number. If the whole
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number in the fourth column has already been selected,
that selection should not be entered again. The
notation "DUP" should be entered to show that the
selection was a duplicate. This process should
continue until the required number of distinet sample
numbers have been selected. Commeon areas and
exterior room equivalents should be identified at this
time, but they are not considered to be separate units.

C. Listing Testing Combinations

The "Multifamily Housing LBP Testing Data Sheet"
form (Form 7.5) - or a comparable form -- should be
used to list the testing combinations in each unit,
common area and exterior site that was selected for
mmspection. In multifamily housing, the mventory of
testing combinations often will be similar for units
that have the same number of bedrooms. The
inspector should, however, list testing combinations
that are unigue to each tested unit. For examgple, some
units may contain built-in cabinets while others do not.
The selection of testing combinations should,
therefore, be carried out independently in each
inspected unit.

Az in single family housing, take readings on all
testing combinations in all room equivalents in each
unit selected for testing.

1. Common Areas

Similar commeon areas and similar exterior sites must
always be tested. but in some cases they can be
sampled in much the same way that dwelling wnits are.
Common areas and building exteriors typically have a
similar painting history from one building to the next.
In multifamily housing, each commen area (such as a
buildmg lobby, laundry room, or hallway) can be
treated like a dwelling unit. If there are multiple
similar commeon areas, they may be grouped for
sampling purposes in exactly the same way as regular
dwelling units are. However, dwelling units, commeon
areas and exterior sites cannot all be mixed together in
a single group.

All testing combinations within each common area or
on building exteriors selected for testing must be
imspected. This includes playground equipment,
benches and miscellaneous testing combinations
located throughout the development. The specific
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common areas and building exteriors to test should be
randomly selected, in much the same way as specific
vnits are selected using random numbers. (See Section
IV E, abowve).

The number of commen areas to test should be taken
from Table 7.3 In this instance, common areas and
building exferiors can be freated in the same way as
housing units (although they are not to be confused
with true housing units).

D. Number of Readings on Each Testing
Combination

The methed for collecting XBF readings is identical for
multifamily and single-family housing (see Section IV).

E. XRF Calibration Check Readings

The method for collecting and evaluating XEF
calibration check readings is identical for multifamily
and single-family housing (see Section IV D).

F. Substrate Correction in Multifamily
Housing

The method for comrecting XEF readings for substrate
bias is identical for multifamily and single-family
housing (see Section IV.E) with one exception: For
multifamily housing, randomly select bwo housing units
to be used to collect substrate measurements for all
substrates within the development that need correction,
and use the results from those two units to perform
substrate correction caleulations in all tested units
within the development or building. If substrates exist
il COMMon areas or on exterior sites that do not exist m
residential areas, select two locations from these areas
for substrate correction. Otherwise, the same substrate
correction readings can be applied to dwelling units,
common areas and exterior sites.

G. Classification of XEF Results in Multifamily
Housing

The mspector should record each XRF reading for each
testing combinaticn on the "Multifamuily Housing LEP

Testing Data Sheet," (Form 7.3) or a comparable form,
and indicate whether that testing combination was
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classified as positive, negative, or meconclusive as
described previcusly for single-family housing.

When the inspection is completed in all of the selected
units and the classification miles have been applied to
all XRF results, the "Multifamily Housing:
Component Type Eeport" form (Ferm 7.6) ora
comparable form should be completed. Building
component types - groups of like components
constructed of the same substrate in the multifamily
housing development — are aggregated on this form.
For example, grouping all interior walls would create
an appropriate component type if all walls are plaster.
Grouping all doors would not be appropriate,
however, if some doors are metal and some are wood.
At least 40 testing combinations of a grven component
type in a multifamily housing develepment must be
tested to cbtain the desired level of confidence in the
results. (Refer to Appendix 12 of these Guidelings for
the statistical rationale for this mimmum number of
component types to test)) If fewer than 40 festing
combinations of a given component type were tested,
test additional combinations of that component type.
If less than 40 components of a given type exist in the
units to be tested, test all of the components that de
exist.

In some cases additional sampling of the specific
component may not be necessary. If no lead at or
above the standard 15 found on that component type,
additional measurements should be taken in other units
to increase the sample size to 40. However, if all or
most of the sampled component types are positive, no
further sampling 13 needed, provided that the building
owner agrees with this reduction of testng. For
example, if 20 ocut of 60 doors are tested. and the
majority are positive for lead-based paint, all similar
doors in the buildings may be presumed positive.
Note, however, that all required XRF testing and
laboratory analysis, if necessary, must be completed to
conclude that all components included in a given
component type are negative.

On the "Multifamily Housing: Component Type
Report” form. the substrate, and compeonent for each
component type should be recorded under the heading
“Description” (for example, wooden interior doors) as
well as the fotal number of testing combinations
included in the component type. In addition, for each
component type, the aggregated postttve, negative, and
inconclusive classifications should be recorded as
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described below. Record the mumber and percentage of

testing comiinations classified as:

. Positive for lead-based paint. This 1s based
upon a posttive XEF reading in accordance
with the XEF's Performance Characteristic
Sheet;

. Inconclustve and having XBF readings less
than the midpoint of the XRF's inconclusive
range ("low inconclusive');

. Incenclusrve and having XBF readings equal to
or greater than the midpoint of the XBF's
inconclusive range ("high inconclusive™); and

. Negative for lead-based paint.

The "Multifamily Decision Flowchart” (Figure 7.1)
should be used to interpret the aggregated XRF testing
results m the "Multifamily Housmng: Component Type
Feport" form. The flowchart i3 applied separately to
each component/substrate type (wood doors, metal
window casings. etc.) and shows one of the following
results:

. Positive: Lead based-paint is present
on one of more of the components.

. Negative: Lead based-paint is not
present on the components throughout
the development. (Lead may still be
present at lower loadings and
hazardous leaded dust may be
generated during modernization,
renovation, remodeling, maintenance,
or other disturbances of painted
surfaces.)

These results are obtained by followmg the flowchart.
The decision that lead-based paint is present 15 teached
with 99 percent confidence if 15 percent or more of the
components are posifive. (Fefer to Appendix 12 for
the statistical rationale for this percentage.) The
decision that lead-based paint is not present throughout
the development is reached if: (1) 100 percent of the

15967 Revision

7-2a

V-

tested component types are negative, or (2) 100
percent of the tested component types are classified as
either negative or inconclusive and all of the
mconclusive classifications have XBF readings less
than the midpoint of the inconclusive range for the
XRF inuse. Note that the midpoint of the
inconclusive range is not a threshold; it i3 used only
for classifyving XRF readings in multifamily housing in
conjunction with information about other XEF
readings as described here. (See section 2 below for
guidance on what to do when the percentage of
positive readings is less than 5%). For cases with
greater than or equal to 3% positives and less than
15% positives, as well as no positives but greater than
15% lugh inconclusives, some confinmatory laboratory
testing may be needed to reach a final conclusion,
unless the client wishes to assume the validity of the
XBF results and that all inconclusives are positive. For
each testing combination with an inconclusive XRF
reading at or above the midpoint of the inconclusive
range. a paint-chip sample should be analvzed by a
laboratory recognized by the EPA National Lead
Laboratory Acereditation Program. If all the
laboratory-analyzed samples are negative, it is not
necessaty to test inconclhusive XRF results below the
midpoint of the inconclusive range. If however, any
laboratory results are positive on a component type, all
inconclusives egual to or above the midpoint of the
inconclusive range should be analyzed. Once all
laboratory results have been reported, the
"Multifanuly Housing: Component Type Beport” form
should be updated to include the laboratory results and
classifications (either positive or negative).

The "Iultifamily Decision Flowchart" is based on
data collected by EPA in a large field study of XRF
instruments (EPA 1995). Percentages were chosen so
that, for each component type, there i3 a 98 percent
chance of correctly concluding that lead-based paint 1s
either absent on all compenents or present on at least
one component of a given
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* "Positive,” "negative,” and "inconclusive™ XRF readings are determined in accordance with the XRF
instrument's Performance Characteristics Sheet as described in the HUD Guidelines for the Evaluation
and Control of Lead Hazards in Housing, chapfer 7.

A high inconclusive reading is an XRF reading at or above the midpoint of the inconclusive range.

For example, if the inconclusive range is 0.41 to 1.39, its midpoint {(average) is 0.90; a reading in the
range from 0.30 to 1.33 would be a high inconclusive reading.

Any paint or coating may be assumed to be lead-based paint, even without XRF or laboratary analysis.
Similarly, any XRF reading may be confirmed by laboratory analysis.

Figure 7.1 Multifamily Decision Flowchart
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type. Thus, the probability that a tested component
type will be correctly classified 15 very high.

Percentages of positive or inconclusive results are
computed by dividing the number in each classification
group by the total number of testing combinations of
the component type that were fested. For example, if
245 wooden doors in a mmultifamily honsing
development were tested and 69 were classified as
mconclusive with XEF readings less than the midpomt
of the inconclusive range, 28 percent [(69 / 245) x 100
percent = 28 2 percent] should be recorded on the form
n the “<1.0 percent” columns vnder the heading
"Inconclusive.”

1. Unsampled Housing Units

If a particular component type i the sampled units 15
classified as positive, that same compeonent type in the
unsampled units i3 also classified as positive. For those
cases where the number of positive components is
small. further analysis may determune if there 1s a
systematic reasen for the specific mixture of positive
and negative results.

For example, suppose that a few porch railmgs fested
negative, but most tested posttive. Examination of the
sample results in conjunction with the building records
showed that the porch railings classified as positive
were all original and the railings classified as negatrve
were all recent replacements. The records did not
reveal which units had replaced railings, and due to
historic preservation requirements, the replacement
railings were identical in appearance to the old railings.
Thus, all unsampled criginal porch railings could be
classified as positive, and all unsampled recently
replaced porch railings could be classified as negative if
at least 40 of the replaced porch railings had been
tested.

2. Fewer than 5% Positive Results

Where a small fraction of XRF readings. less than 5
percent, of a particular component type are posttive,
several choices are available:

. Farst. the inspector may confinm the results by
laboratory analysis. which is considered
definitive when performed as described m
Section VI below; a laboratory lead result of
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1.0 mg/om?® or greater (or 0.5 percent by
weight or greater) is considerad posttive.

. Second, the inspector may select a second
random sample (using unsampled units only)
and test the compenent type in those units. If
less than 2.5% of the combined set of results
13 positive, the component type may be
considered as not having lead-based paint
development-wide, but, rather. having lead-
based paint in 15olated locations, with a
reasonable degree of confidence. Individual
components that are classified positive should
be considered as being lead-based painted and
managed or abated appropriately.

. Finally, if the client chooses not to confinm
the results by laboratory analysis and not to
take 2 second set of measurements, then the
component type should be considered as

ving lead-based painted development-wide.

The inspector may wish to advise the client that the
cost of additional XRF festing or laboratory analysis is
usually much less than the cost of lead abatement or
interim centrol projects, and that this is of particular
interest in the situation where few results are positive,
because there 13 a significant chance that the paint.
development-wide, may not be lead-based.

Whatever approaches are used, all painted individual
surfaces found to be positive for lead must be included
in the inspection report, regardless of development-
wide conclusions.

H. Evaluation of the Inspection

The methods for evaluating inspection services in
multifamily housing are identical to those described
for single-family housing (see Section IV H) except
for the retesting option:  In multifamily housing, a
total of 10 testing combinations should be selected for
retesting in two units.

I Documentation in Multifamily Housing

The method for documentation is identical for
mulitfamily and single-family housing (see Section
IV 1), with the following exception: Use forms 7.2
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through 7.6 for multifamily honsing (see Addendum 2)
or comparable forms, nof the single-family housing
forms.

When lead-based paint has been found in some units it
must be managed or treated as such in those units, even
if the inspection indicates that it i3 not present
development wide.

VI  Laboratory Testing for Lead in Paint

For inconclusive XRF results and areas that cannot be
tested vsing an XRF instroment, a paint-chip sample
should be collected using the protocol outhned here and
in Appendix 132 of these Guidelines. The sample
should be analyzed by a laboratory recognized under
the EPA National Lead Laboratory Accreditation
Program (NLLAP) using the analytical method(s) it
used to obtain the laboratory's recognition. If a paint
chip sample cannot be collected, the mnspection report
should mclude a list of surfaces whese paint chip
samples were needed but not taken (1n this case, the
client would assume that inconclusives requiring
confirmation by laboratory analysis are positive).

A, Number of Samples

Only one paint-chip needs to be taken for each testing
combination. Additional samples can be collected as a
quality control measure, if desired.

B. Size of Samples

The paimnt-chip sample should be taken from a
4-seuare-inch (25-square-centimeter) area that 1s
representative of the paint on the testing combmation,
as close as possible to any XBF reading location and, of
possible, unobtmusive. This area may be a 2 by 2 inch
(3 by 5 centimeter) square, or a 1 by 4 1nch (2% by 10
centimeter) rectangle. or have any other dumensions that
equal at least 4 square inches (25 sgquare centimeters).
Regardless of shape, the dimensions of the surface area
must be accurately measured (to the nearest millimeter
or 1/16th of an inch) so that laboratory results can be
reported in mgiem®. Fesults should be reported as
percent by weight if the dimensions of the surface area
cannot be accurately measured or 1f all pamt within the
sampled area cannot be removed. In these cases, lead
should be reported in ppm or percent by weight, nofin
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mg/em®. Smaller surface areas can be used if
acceptable to the laboratory.

The 4-sguare-inch (25-square-centimeter) area
practically guarantees that a sufficient amount of paint
will be collected for laboratory analysis. As a result,
samples will sometimes weigh more than required for
some laboratory analysis methods. Smaller-sized paint
chips may be collected if permitted by the laboratory.
{See ASTM E 1729). In all cases, the inspector
should consult with the NLLAP recognized laboratory
selected regarding specific requirements for the
submission of samples for lead-based paint analysis.

C. Inclusion of Substrate Marterial

Inclusion of small amounts of substrate material in the
paint-chip sample will result in minimal error 1f results
are reported in mglem®, but mncluding any amount of
substrate can result in less precise results, with worse
effect as the amount of substrate increases. Substrate
matenial may not be mcluded if results are to be
reported in weight percent (or ppm).

D. Repair of Sampled Locations

Areas from which paint-clup samples are collected
should be repaired and cleaned. wnless the area will be
removed, encapsulated, enclosed, or repainted before
occupancy. Repairs can be completed by repamting,
spackling, or any other method of covening that
renders the bare surface inaccessible. Cleanup should
be done with wet wiping and rinsing, and it should be
done cn both the surface and the floor underneath the
surface sampled. The new covering or coating should
have the same expected longevity as new pamt or
primer. Repair is not necessary if analysis shows that
the paint is not lead-based paint and leaving the
damage 15 acceptable to the client and/or the owner.

E. Classification of Paint-Chip Sample
Resules

Any paint inspections may be carried out vsing only
paint-chip sampling and laboratory analysis at the
optton of the purchaser of the inspection services. This
opiton 15 not recommended becanse if 1s time
consuming, costly, and requires extensive repairs.
Paint-chip sampling also has opportanities for errors,
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such as inclusion of substrate material (for results i
weight percent), failure to remove all paint from an area
(including paint that has bled into a substrate) and
laboratory error. Nevertheless, pamnt-chip sampling
generally has a smaller error than does XRF and 13,
therefore, appropriate as a final decisionmalking tool.
Laboratory results of 1.0 mg/em?® or greater, or 0.3
percent or greater, are to be considered positive. If the
laboratory reports both mg/em? and weight percent for
a sample. use whichever result is positive (if any) for
final classification. In the rare situation where more
than one paint-chip sample from a single testing
combination 15 analyzed. the combination is considered
positive if any of those samples is positive. All other
results are negative. No inconclusive range is reported
for laboratory measurements.

E. Units of Measure

Fesults should be reported in mg/cm?, the primary vndt
of measuge for lead-based paint analyses of surface
coatings. Results should be reported as percent by
weight only if the dimensions of the surface area cannot
be accurately measured or if not all paint within the
sampled area can be removed. In these cases, results
should not be reported in mg/cm?, but in weight
percent.

Weight measurements are usually reported as
micrograms per gram { :g'g). muilligrams per kilogram
(mglg), or parts per million (ppm) by weight. For
example, a sample with 0.2 percent lead may also be
reported as 2,000 pg/g lead, 2,000 mg'kg lead. or
2,000 ppm lead.

G, Sample Containers

Samples should be collected in sealable rigid containers
such as screw-top plastic centrifinge tubes, rather than
plastic bags which generate static electricity and male
quantitative transfer of the entire paint sample in the
laboratory impossible. Paint-chip collection should

include collection of all the paint lavers from the
substrate, but collection of actual substrate should be
minimized. Referto ASTME 1729 and Appendix 13
of these Guidelines for further details on collection of
paint-chip samples.

H. Laboratory Analysis Methods

Several standard laboratory technologies are useful in
quantifying lead levels in paint-chip samples. These
methods include, but are not imited to, Atomic
Absorption Spectroscopy (AAS), Inductively Coupled
Plasma-Atomic Emission Spectroscopy (ICP-AES).
Ancdic Stripping Veltammetry (ASV), and
Potentiometric Stripping Voltammetry (PSV).

For analytical methods that requare sample digestion,
samples should be pulverized so that there is adequate
surface area to dissolve the sample before laboratory
mstrument measurement. In some cases, the amount
of paint collected from a 4-sguare-inch (25-square-
centimeter) area may exceed the amount of paint that
can be analyzed successfully. It is unportant that the
actual sample mass analyzed not exceed the maximum
mass the laboratory has successfully tested nsing the
specified method. If subsampling 13 required to meet
analytical method specifications, the laboratory must
homoegenize the paint-chip sample (unless the entire
sample will evenmually be analyzed and the results of
the subsamples combined). Without homogenization,
subsampling would likely result in biased, inaccurate
lead results (see ASTM E 1643). See ASTM PS 87
for an ultrasonic extraction method for preparing paint
samples for subsequent analysis for lead.

If the sample is properly homogenized and substrate
imcluston is neglizible, the result can be reported in
either milligrams per square centimeter (mg/cm?; the
preferred unit), percent by weight, or both. The
following equaticn showld be used to repott the

results in milligrams per square centineter:

weight of lead from total sample weight (in g)
subsample (inmg) X subsample weight (in g)

mgicm* =
sample area (in cm®)

To report results in weight percent, the following equation should be used:
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Weight percent = weight of lead in the subsample/weight of subsample = 100,

To report results in micrograms per gram ( 0g/g), the following equation should be used:

weight of lead
from subsample (in ;.:g)

nziz=

If the laboratory reports results in both mg/em® and
weight percent, and if one result is positive and the
other negative, the sample 1s classified as positive.

Whatewver the preparation technigques of paint-chip
samples (including homegenization, grinding, and
digestion), and instrument selection and operation
selected, the mnspector shouwld venify, prior to the
collection and submission of samples, that the
laberatery is approved to perform the appropriate
analytical methodologies. Methods should be applied
to paint-chip matenals of approximately the same
mass and lead loading (also called area concentration,
measured in mg/cm?) as those samples anticipated
from the field.

Becanse of the potential for sample mass to affect the
precision of lead readings. laboratory analysis
reference materials processed with field samples for
quality assurance purposes should have close to the
same mass as those used for paint-chip samples.
Eefer to ASTM E 1645 or equivalent methods for
further details on laboratory preparation of paint-chip
samples, and refer to ASTM E 1613, ASTM E 1775,
ASTM PS 88, or equivalent methods on analysis of
samples for lead.

L Laboratory Selection

Only a laboratory recognized under EPA's National
Lead Laboratory Accreditation Program (WLLAT)
should be used for lead-based paint analysis. Sucha
laboratory is required to use the same analytical
methods that if used to obtain accreditation. EPA
established NLLAP to provide the public with
laboratories that have a demoenstrated capability for
analyzing lead in paint chip, dust, and soil samples at
the levels of concern stated in these Guidelines. In
some states, an NLLAP laboratory must be used. To
participate in NLLAP, a laboratory must:
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subsample weight (n g)

. Participate successfully i the Environmental
Lead Proficiency Analytical Testing Program
(ELPAT). ELPAT is administered by the
American Industrial Hygiene Association
[AIHA) in cooperation with the Centers for
Disease Control and Prevention (CDC).
National Institute for Occupational Safety and
Health (INIOSH), and EPA. The proficiency
testing samples used in ELPAT consist of
variable levels of lead in paint, dust, and soil
matrices.

. Undergo a systems audit, including an on-site
visit. The systems audit must be conducted
by an accrediting organization with a program
recognized by EPA through a Memorandum
of Understanding (MOL). Laboratory
accrediting organizations participating in
NLLAP have accrediting program
requirements that meet or exceed NLLAP
laboratory qualify system requirements stated
in the MOTU.

An up-to-date list of fixed-site and mobile laboratories
recognized by the EPA NLLAP for analysis of
paint-chip samples may be cbtained from the National
Lead Information Center Clearinghonse by calling
1-800-424 T EAD or from the Lead Listing at
http:fenarw leadlisting org.  Since December 1993, the
American Association for Laberatory Accreditation
(AL A) and ATHA have been recognized as
laboratory-accrediting orgamzations participating in
NLLAP. NLLAP specifies quality control and data
reporting requirements, as described in "Laboratory
Quality System Requirements,” which can be found in
Appendix A of the NLLAP Model MOTU. The MOU
can also be obtained by calling the National Lead
Information Center Clearinghouse, at the number
above. The evaluation approach in ASTME 1383
may be considered in selecting laboratories to use
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from among available NLLAP-recognized
laboratories.

I Laboratory Report

The laboratory report for analysis of paint samples for
lead should include both identifying information and
information about the analysis. At a minimum. this
should include:

- Laberatory identifying information: including
the laboratory’s name, address, and phone
mumber, and NLLAP and other applicable
certification and accreditation information;
similarly, the client and/or project's name and
address should be provided.

* Analytical method information: mcluding the
information provided 1 accordance with
NLLAP procedures, and ASTM E 1613,
ASTM PS 88 or equivalent method(s) for
analysis for lead.

. Sample information: including field sample
mumber and any wnformation (e.g.. sample
tvpe and/or location) given to the laboratory
about the sample. unigue laboratory sample
number, analytical method (including a
description of any varations from the
standard method), quality control/guality
assurance results, date of analysis, operational
or testing problems or tnousnal occumrences.

Portable XRF mstruments used for lead-based paint
inspections contain radicactive 1sotopes that enut X
rays and gamma radiation. Proper training and
handling of these instruments is required to protect the
instrument cperator and any other persons in the
immediate vicinity during XBF usage. The XEF
instrument should be in the operator's possession at all
times. The operator should never defeat or overnide
any safety mechanisms of XBF equipment.

A, XRF Usze Licenses and Certification

Iin addition to training and certification in lead-based
paint inspection, a person using a portable XEF
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mstiument for inspection must have valid licenses or
penmits from the appropriate Federal, State, and local
regulatory bodies to operate XEF instruments because
of radioactive materials they contain. All portable
XEFT instrument operators should be tramed by the
mstiument’s manufacturer (or eguivalent). XBF
operators should provide related training, licensing,
penmuitting. and certification information to the person
who has contracted for their services before an
mspection begins. Depending on the State, operators
may be regured to hold three forms of proof of
competency: manufacturer's traiming certificate (or
equivalent), a radiation safety license, and a State
lead-based paint mspection certificate or license. To
help ensure competency and safety, HUD and EPA
recommend that clients hire only those mspectors who
hold all three.

The regulatory body responsible for oversight of the
radicactive materials contained in portable XRF
mstmments depends on the type of material being
handled. Some radicactive matenals are Federally
regulated by the U.S. Nuclear Regulatory Commission
(WE.C); others are regulated at the State level. States
are generally categorized as "agreement” and
"non-agresment” States. An agreement State has an
agreement with WEC to regulate radicactive materials
that are generally used for medical or industrial
applications. (Most radicactive matenials found in
XEF mnstruments are regulated by agreement States).
For non-agresment States, NRC retains this regulatory
responsibilifty directly. At a minimum, however, most
State agencies require prior nofification that a specific
XEF instrument is to be used within the State. Fees
and other details regarding the wse of portable XEF
mstruments vary from State to State. Cenfractors who
provide inspection services mmst hold current licenses
ot permits for handling XRF instruments. and must
meet any applicable State or local laws or notification
requirsments.

Fequirements for radiation dosimetry by the XRF
mstiument operator (wearing dosimeter badges to
monitor exposure to radiation) are generally specified
by State regulations, and vary from State to State. In
sotne cases, for some isotopes, no radiation dosimetry
15 required. Because the cost of dosimetry is low, it
should be conducted, even when not required, for the
following four reasons:
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. XEF mstrument operators have a right to
know the level of mdiation to which they are
exposed during the performance of the job, In
virtually all cases, the exposure will be far
below applicable exposuge limits.

. Long-term collection of radiation exposure
information can aid both the operator
(employee) and the emplover. The employee
benefits by Imowing when to avoid a
hazardous sitwation; the emplover benefits by

having an exposure record that can be wsed i
deciding possible health claims.

. The public benefits by having exposure
records available to them.

. The need for equipment repair can be
identified more quackly.

E. Safe Operating Distance

XPF mstruments nsed in accordance with
manufacturer's instructions will not canse significant
exposure to ionizing radiation. But the instrument's
shutter should never be pomted at anyvone, even if the
shutter is closed.

The safe operating distance between an XRF
instrument and a person dusing inspections depends on
the radiation source type, radiation intensity, quanfity
of radicactive material, and the density of the
materials being smveyed. As the radiation sousce
quantity and intensity increases, the required safe
distance also increases. Placing matetials, such as a
wall. in the direct line of fire, reduces the required safe
distance. According to WRC rules, a radiation dose to
an individual in any virestricted area must not excesd
2 millirems per hour. One of the most intense sources
currently used in XEF instruments is a 40-millicurie
“'Co (Cobalt-37) radiation sousce. Other radiation
sources in current use for XBF testing of lead-based
paint generally produce lower levels of radiation.
Generally. an XBF operator conducting mspections
according to manufacturer’s instructions would be
exposed to radiation well below the regulatory level
(State of Wisconsin 1994). Typically. XRF
instruments with lower gamma radiation infensities
can use a shorter safe distance provided that the
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potential exposure to an indrvidual will not exceed the
regulatory limit.

Persons should not be near the other side of a wall,
floor, cellmg or other swiace being tested. Verify that
this is indeed the case prior to initizting XRF testing
activities, and check on it during testing.

If these practices are cbserved, the risk of excessive
exposure to ionizing radiation 1s extremely low and
will not endanger any inspectors of occupants present
i the dwelling.
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EPA 1995, "A Field Test of Lead-Based Paint Testing Technologies: Technical Eeport. EPA T47-R-93-002b, TJ.5.
Environmental Protection Agency, Washington DC, May 1993,

EPA and HUD 1996, 24 CFE 33, subpart H, and 40 CFR. 745, subpart F. Requirements for Disclosure of Known
Lead-Based Paint and/or Lead-Based Paint Hazards in Housing, Published, along with their preamble, in the Federal
Register, volume 61, pp. 9064-9088, March 6. 1996, Implements Section 1018 of Title 3.

EPA 1996, 40 CFER. 743, subparts L and Q. Reguirements for Lead-Based Paint Activities in Target Housing and
Child-Occupied Facilities. Published, along with its preamble, in Federal Register, volume 61, pp. 45777-45830,
Angust 29, 1996, Implements Sections 402 and 404 of the Toxic Substances Confrol Act.

State of Wisconsin 1994, Wisconsm Depariment of Health and Social Services, memo from Mark Chamberlain dated
April 28, 1994, Measurements showed that exposures to radiation during operation of a Scitec MAP 3 XBF were 132
prem/day, which can be compared fo about 1,400 prem/day from natural background radiation.
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Addendum 1

Examples of Lead-Based Paint Inspections

A, Example of a Single-Family Housing Inspection

The inspector completed the "Single-Family Housing L BP Testing Data Sheet," recording "bedroom (room 5)" as the
room eguivalent and listing "plaster” as the first substrate. The completed inventory of testing combinations in the
bedroom indicated the presence of wood, plaster, metal. and drvwall substrates. Brick and concrete substrates were not
present in the bedroom. Descriptions of all festing combinations in the bedroom were recorded. Completed Form 7.1
shows the completed inventery for all testing combinations in the bedroom. {Cempleted Forms are found in Addendum
3, after the blank forms.)

Before any XEF testing, the inspector performed the manufacturer’s recommended warm up procedures. The film was
placed more than 12 inches (0.3 meters) away from a painted or other surface. The inspector then tock three calibration
check readings (1.18 mg/em?®, 0.99 mg/em?, and 1.07 mg/cm?®) on the NIST SEM with a lead level of 1.02 mg/em?.
Fesults of the first calibration check readings were recorded on the "Calibration Check Test Results" form (zee
Completed Form 7.2).

The inspector then averaged the three readings (1.08 mg/cm?), and computed the calibration difference (1.08 mg/em® -
1.02 mg/em?® = 0.08 mg/em?) and compared this to the calibration check tolerance shown in the XRF Performance
Characterisiic Sheet (see Completed Form 7.2). The calibration difference was not greater than the 0.20 calibration
checlk limits around the NIST SEM standard of 1.02 mg/em?, that is, the difference was within the range of 0.82 mg/cm?®
to 1.22 mgfem?®, inclusive. The mstrument was considered in calibration, and XRF testing could begin.

The inspector recorded the results from the XRF testing in the bedroom on the "Single-Family Housing LBP Testing
Data Sheet." At that point, the inspector was able to complete this form only through the XBF Reading column (see
Completed Form 7.1). The remainder of the form was completed after the testing combinations in the house were
inspected and correction values for substrate bias were computed. The inspector then moved on to inspect the next
room equivalent.

The other bedroom, the kitchen, a iving room. and a bathroom were also inspected. Three substrates - wood, drywall,
and plaster - were found in these room eguivalents. XEF testing for lead-based paint was conducted, using the same
methodology emploved in the first bedroom (room 3). After these five room equivalents were tested, the inspector
noticed that all basebeards and all crown melding of the same substrate had XBF values of more than 5.0 mg/em®. The
client had agreed earlier that testing could be abbreviated in this situation. so no further baseboard and crown molding
testing combinations were tested in the remaining room eguivalents. All similar remaining untested baseboard and
crown melding with identical substrates were classified as positive in the final report based on the results of those
tested. The raw data for the tested baseboards and crown moldings were also includad in the final report.

Four hours after the initial calibration check readings. the inspector took another set of three calibration check readings.
(If the inspection had taken less than 4 hours, as 1s commeon, the second calibration check: test would have been
conducted at the end of the inspection.) The readings were 1.453 mg/om®, 1.21 mg/em?, and 1.10 mg/em?; the inspector
recorded the results on the "Calibration Check Test Eesults” form (Completed Form 7.2). The inspector then averaged
the three readings (1.25 mg/cm?), and computed the calibration difference (1.25 mg/ecm® - 1.02 mg/em?® = 0.23 mg/cm?)
and compared this to the calibration check tolerance shown in the YRF Performance Characteristic Sheet on
Completed Form 7.2, The calibration difference exceeded the 0.20 calibration check tolerance. The mnspector then
matked "Failed calibration check” on the data sheets for these room eguivalents that had been inspected since the last
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suecessful calibration check: test. and consulted the manufacturers recommendations. After trymg, the instnument could
not be brought back into control. Consequently, the inspector began using a backup instrument. after performing a
calibration check and manufacturer's warm up and guality control procedure. The calibration check test showed that the
backup instrument was operating acceptably. The inspector used the backup instrument to reinspect the room
equivalents checked with the first instroment, and then all the other room equivalents in the home. Next, because
substrate correction was reguired for all results on wood and metal below 4.0 mg/cm? as specified in the XRF
FPerformance Characteristic Sheet for the XRF model in use, the inspector prepared to take readings for use in the
substrate correction computations. Using the random number function on a caleulator and the list of sample location
numbers, the inspector randomly selected two testing combinations each with wood and metal substrates where initial
readings were less than 2.3 mg/cm®, removed the paint from an area on each selected testing combination slightly larger
than the faceplate of the XRF mstrument. took fhree readings on the bare substrates, and recorded the readings cn the
"Substrate Correction Values" form (Completed Form 7.3). The inspector calculated the correction values for each
substrate by averaging the six readings from the two test locations, rounded the result to the 2 places after the decimal
point that the XRF instrument displayed, and recorded the information in the Correction Value row. The inspector then
transferred the correction values to the "Single-Fanuly Houwsing LEP Testing Data Sheet" for each comresponding
substrate.

After the inspector had finished taking the readings needed to compute the substrate correction values, the inspector
took another set of three calibration check readings. The inspector recorded the results on the "Calibration Checlk Test
Fesults" form. under Second Calibration Check, for readings takcen by the backup XBF mstrument (Completed Form
7.2). The second (and final) calibration check average did not exceed the 0.20 calibration check tolerance. The
inspector, therefore, deemed the XRF testing to be complete.

The inspector then calenlated the corrected readings by subtracting the substrate correction value from each XEF result
taken on a wood or metal substrate. The substrate correction value was obtained by averaging readings on bare surfaces
that had initially measured less than 2.5 mgfem? with the paint still on the surface (Completed Form 7.3). The mspector
also used the inconclusive ranges obtained from the XRF Performance Charactenistic Sheet (041 mg/em® to

1.39 mg/cm®) for all substrates except plaster (inconclusive range 1.01 mg/em? to 1.09 mg/em®). Based on the valid
window sill XEF readings, including subsirate corrections for wood. there were initially 10 positive results, 2
inconclusive results, and 3 negative results in the bedroom. The two inconclusive results required paint-chip sampling
with laboratory confinmation; this resulted in one posttrve and one negative result. The inspector then filled out the
"Single-Family Housing: Component Type Feport” (Completed Form 7.1A). A description of each component type
was recorded in the first column, the total number of each tested compenent type was entered in the second column, and
the number of testing combinations classified as positive for each component type from the "Single-Family Housing
LBP Testing Data Sheet" (Completed Form 7.1) was calculated and entered in the third column. The inspector then did
the same for the testing combinations classified as negative. Based upon the XEF results as modified by the laboratory
confirmation of the fwo meonclusive samples, Completed Form 7.1A shows 11 positive and 4 negative results for wood
window sills. The remaining component types were entered in a similar fashion.

B. Example of Multifamily Housing Inspection

This section presents a simple example of a multifamily honsing development inspection. An actual inspection would
have many more testing combinations than are provided here.

The inspector's first step was a visual examination of the development to be tested. During this pretesting review,
buildings with a commen construction and painting history were identified and the date of construetion — 1948 - was
determined. The construction and painting history of all the units was found fo be similar, so that vnits in the
development could be grouped together for sampling purposes. The inspector determined that the development had 53
vnits, and by consulting Table 7.3, determuned that 35 units should be mspected.
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The mnspector used the "Selection of Housing Units” form (Completed Form 7.4) to randomly select units to inspect.
The total number of units, 35, was entered into the first column of the form. The random numbers generated froma
calculator were entered into the second column. The first random number, 0.583, was multiplied by 55 (the total
number of units), and the product, 32.065, was entered in the third column. The product was rounded up from 32 063
to 33, and 33 was written in the fourth cohumn, indicating that the 33rd unit would be fested. Other unifs were selected
using the same procedure. When a previously selected vnit was chosen again, the inspector crossed out the repeated unit
number and wrote "DUP” (for duplicate) in the last column. The inspector confinued generating random mmbers niti]
35 distmet umits had been selected for inspection. (In this case, it would have been faster to randomly determine the 20
vnits that would not be inspected (35 - 33 = 20) and then to select the remaining 35 units for inspection).

After identifying units to be inspected, the inspector conducted an inventory of all painted surfaces within the selected
vnits. The inspector completed the "Multifamily Howsing LBP Testing Data Sheet” for every testing combination found
in each room equavalent within each umt. Completed Form 7.5 15 an example of the completed inventory for the
bedroom of the first unit to be inspected. The inventory showed that the bedioom was composed of four substrates and
eight testing combinations of the following components: (1) one ceiling beam. (2) two doors, (3) four walls, (4) one
window casing, (3) twe door casings. (6) three shelves, (7) two support columns, and (8) cne radiator. Where more than
one of a particular component was present, except walls, one was randomly selected for XBF testing. Component
location desenphions were recorded in the "Test Location"” column. Drywall and brick substrates were not present in the
bedroom.

Testing combinations not commeoen to all umts were added to the inventory list. The inspector alse noted which types of
comnimon areas and exterior areas were associated with the selected units, 1dentified each of these common and exterior
areas as a room egquivalent, and inventoried the corresponding testing combinations.

The inspector inventoried the remaining 34 units selected and their associated types of comimen areas and exterior areas
before begmning XBF testing in the development. Alternatively, the inspector could have mventoned each room
equivalent as XRF testing procesded.

After completing the mventory, the inspector performed the XRF manufacturer's recommended warm up and guality
control procedures successfully. Then the inspector took three calibration check readings on a 1.02 mg/em?® NIST SEM
film. The calibration check was accomplished by attaching the film to a wooden board and placing the beard on a flat
wooden table. Feadings were then faken with the probe at least 12 inches (0.3 meters) from any other potential source
oflead. The following readings were obtamned: 1.12, 1.00, and 1.08 mg/cm® These calibration check results were
recorded on the "Calibration Check Test Results" form (Completed Form 7.2). The difference between the first
calibration check average and 1.02 mg/cm?® (WIST SEM) was not greater than the 0.3 mg/cm® calibration check
tolerance limit obtained from the ARF Parformance Characteristic Sheet. indicating that the XBF instrument was in
calibration and that XRF testing could begin. (See the single-family housing example, m Section A, above, of this
Addendum, for a description of what to do when the calibration check tolerance is excesded).

The inspector began XRF testing in the bedroom by taking one reading on each testing combination listed on the
iventory data sheet. XEF testing continued unfil all concrete, wood, and plaster component types were inspected in the
bedroom. The XEF readings were recorded on the "Multifamily Housing LBEP Testing Data Sheet" form (Completed
Form 7.5). According to the ARF Performance Characteristic Sheet, the XPF mstrument m use did not require
cotrection for substrate bias for any of the substrates encountered in the development, so the XEF classification column
was completed at that time. The inspector used single-family hovsing mles for classifying the XEF readings as positive,
negative, or inconclusive. The inspector also used the inconclusive ranges obtained from the YRF Pevformance
Characteristic Sheet (0,41 mg/em?® to 1.39 mg/em™). The midpoint of the inconclusive range was then calculated to be
090 mg/em?® ([0.41 mg/om® + 1.39 mgiem?)/2 =0.90 mg/em?). The results of the classifications were recorded in the
Classification colwman of the "Iultifamily Housing LBP Testing Data Sheet” form. Classifications for all testing
combinaticns within the wnit were computed in the same manner as for the bedroom.
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Once mspections were completed in all of the 35 selected units of the development, the mspector completed the
"Blulfifamily Housing: Component Type Report” form (Completed Form 7.6). A description of each component type
was recorded i the first column, the total number of each tested component type was entered in the second column. and
the number of testing combinations classified as positive for each component type from the "Multifanuly Housing LEP
Testing Data Sheet" (Completed Form 7.5) was caleulated and entered in the third column. The inspector then did the
same for the testing combinations classified as negative, that 15, XRF readings up to and meluding 040 mg/em®, and for
inconclusive classifications with XEF readings less than the midpoint of the inconclusive range, that is, XBF readings
from 0 41 mg/em® to 0.89 mg/em?, and for inconclusive classifications with XRF readings equal to or greater than the
midpoint of the inconclusive range, that 15 0.90 mg/em?® to 1.39 mg/em?®. Using these readings and the total number of
the component type samgpled, the inspector computed and recorded the percentages of positive, negative, and
inconclusive classifications for each component type.

After entering the number of testg combinations for each component type in the "Multifamily Housing Component
Type Report” form, the inspector noticed that only 34 wooed door casings had been inspected. Because it is necessary fo
test at least 40 testing combinations of each component type, the inspector arranged with the client to test six more
previously untested door casings. Additional vnits were randomly selected from the list of unsampled units. An nitial
calibration check test was suecessfully completed and the six door casings were tested for lead-based pamt. Ancther
calibration check test indicated that the XEF instrument remained within acceptable limits. The inspector then updated
the "Multifamily Housing: Component Type Report" form by crossing out with one line the row of the form that showed
the original, insufficient number of component types for testing; the inspector then wrote the information on the fiull 40
wood door casings in a new row.

The inspector used the "Multifanuly Decision Flowchart" (Figure 7.1) to evalvate the component type results. Because
100 percent of the plaster walls and metals baseboards tested negative for lead, the inspector concluded that no
lead-based paint had been detected on any walls or baseboards in the development, including those in uninspected units,
and entered "WEG" in the Overall Classification column. The inspector also observed that shelves, hall cabinets, and
window casings had no positive results. For all of the other compeonent types. 13% or more of the readings for each
type were positive; after choosing not to perform additional XBF readings or laboratory analysis on those components,
that is. to rely on the XEF readings, the inspector entered "POS" in the Overall Classification colummn for them. For the
shelves, all the XRF results wete negative or inconclusive and less than 0.90 mg/em? ("low inconclusive) so the
inspector. in accordance with the flowchart, entered "NEG" i the Overall Classification colummn. The hall cabinets and
window casings were classified as meonclusive with some readings greater than or equal to 0.90 mg/om® ("high
inconclusive"). The inspector determined that over 15 percent of the readings taken on these component types were
high inconclusives. The inspector chose to take additional samples for laboratory analysis. fo see if any or all of the
samples would be determined to be negative by laboratory analysis.

The inspector collected pamnt-chip samples from the incenclustve compeonent types, but only from testing combinations
where XRF readings were equal to or greater than 0.90 mg/em?, the midpoint of the inconclusive range. Paint-chip
samples were taken from 32 sampling locations: 12 hall cabinets, 7 window casings and 13 metal radiators. The
paint-chip samples were collected from a 4-sguare-inch (25-square-centimeter) surface area on each compenent. Each
paint-chip sample was placed in a hard-shelled plastic container, sealed, given a uniguely-numbered label. and sent to
the laboratory for analysis.

The laboratory returned the results to the inspector, who entered the laboratory results and classifications on the
appropriate "Multifamily Housing LEP Testing Data Sheet” (Form 7.5). Laboratory results of all 5 paint-chip samples
taken from the window casings were classified as negative. The laboratery results of 5 samples from the hall cabinets
were classified as positive, and 7 as negative. The metal radiator results were classified as 9 positives and 4 negatives.

The "Multifamily Deciston Flowchart” was applied to the results shown in the "Multifamily Housing: Component Type
Eeport" to determune the appropriate classification for each component type. The inspector classified all shelves and
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window casings as negative, based etther on the XRF substrate-corrected readings or on laboratory confirmation
analysis, respectively. Therefore, no forther lead-based paint testing was required for the shelves and window casmngs.
About 9.1 percent (none positive by XRF analysis and 5 positive by lab analysis of the 55 that were inspected) of all
hall cabinets in the hovsing development had lead-based paint.

Final decisions made by the development client regarding the hall cabinets were based on various factors, including:

. The substantially lower cost of inspecting all hall cabinets in the development versus replacing all of those
cabinets;

. Future plans, including renovating the buildings within three years; and

- The HUD/EPA disclosure rule requirements regarding the sale or rental of housing with lead-based paint.

I this case. the client arranged for testing hall cabinets in all of the unsampled vnits to determine which were posiiive,
and wiich were negatrve. To verify the accuracy of the inspection services, the client asked the inspector to retest 10
testing combinations. The retest was performed according to instructions obtained from the ARF Parfarmance
Characteristic Sheer. The client appointed an emplovee to randomly select 10 testing combinations from the mventory
list of 2 randomly selected units. The emplovee observed the mspector retesting the 10 selected testing combinations,
using the same XRF instrument and procedures used for the mitial inspection. A single XEF reading was taken from
each of the 10 testing combinations. The average of the 10 repeat XEF results was caleulated to be 0,674 mg/em®. and
the average of the 10 previous XRF results was computed to be 0.872 mg/ecm?®  The absolute difference between the two
averages was computed to be 0,198 mg/om® (0,872 mg/om® minus 0.674 mg/em?). The Retest Tolerance Limit, nsing
the formula described in the YRF Performance Characteristic Sheet | was computed to be 0.231. Because

0.198 mg/cm? 15 less than 0.231 mg/em?, the inspector concluded that the inspection had been performed competently.
The final summary report also included the address of the inspected units, the date(s) of inspection, the starting and
ending times for each imnspected vt and other information described in Section VI of Chapter 7.

At the end of the wotk shift. the inspector took a final set of three calibration check readings using the same procedure
as for the initial calibration checle The following readings were obtained: 0.86, 1.07 and 0.94 mg/em® The average of
these readings is 0.97 mg/em?® The difference between 0.97 mg/em® and the NIST SEM's 1.02 mg/em? 15 -0.08 mg/cm?,
which 13 not greater in magnitude than the 0.30 mg/cm® calibration check tolerance for the instrument used. The
inspector recorded that the XRF instrument was in calibration, and that the measurements taken between the first and
second calibrations could be used.
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Endnotes

1. Most XRF imnstruments detect K-shell flucrescence (X-ray energy), some L-shell fluorescence, and
some K and L fluorescence. In general, L X rays released from greater depths of paint are less likely to reach
the surface than are K X rays, which makes detection of lead in deeper paint layers by L X rays alone more
difficult. However, L X rays are less likely to be influenced by substrate effects.

2 Westat, Inc. An Analysis and Discussion of the Single Family Inspection Protocol Under the 1995

HUD Guidelines: Dyaft Feport. 1996

3. Dixon, 5., National Center for Lead-Safe Housing, Sample Size as a Function of Multifamily
Development Size. 1997,

4, The statistical rationale and calenlations used to develop sample sizes in multifamily housing is
based on a data set which contains approximately 164,000 XBF readmgs from 23,000 room ecuivalents in
3.900 vnits located in 3 housing developments. Statistical and theoretical analyses completed for HUD are
avatlable through the Lead Clearinghouse and on HUD's World Wide Web Home Page.
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Step-by-Step Summary

Resident Protection and Worksite
Preparation: How To Do It

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.

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.

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.

Detarmine requirements for relocation, isolation of work areas, and other worksite preparation measures
based on the typa and extent of the work and the amount of dust that will be generated.

Select an Interior Worksite Preparation Level, an Exterior Worksite Preparation Level, and/or a Window
Worksite Preparation Level (depending on the work required) from the tables in this chapter.

Conduct daily cleanup.
Parform a visual examination daily.
Conduct dust sampling as specified in this chapter.

Mewver 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.
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CHAPTER 3:

. Introduction

Lead harzard control methods generate varying
amounts of leaded dust. palnt chips, and other
lead-contaminated materlals. This chapter de-
scribes ways to protect resldents and the envi-
ronment from exposure to, or contamination
from, these materlals. Some processes require
complete Isolation of the work area andfor full
evacuation of the residents and thelr belong-
Ings, while other methods require little of no
contalnment. Contalnment refers to varlous
methods of preventing leaded dust from migrat-
Ing beyond the work area. It Includes every-
thing from the simpla use of disposable plastic
drop ¢loths to the seallng of openings with plas-
tic sheeting. The reguired degree of contaln-
Ment depands Upon a number of conslderations
(2.9, type of hazard control, residgent relocation
possibliities, size of work area, otc.). Generally
speaking, significant 1ead NAzard control Work
should be performed In vacant units, with only
small-scale activity conducted In occupled
units. Worksite preparation Is neaded ror both
Interim control and abatement work.

This chapter describes the general principles
pening resident protection and proper Worksite
preparation. Three taples are Included: one for
Interior work, one for exterlor work, and one
for windows. Guldance Is also offered for certl-
flogl ADAtemant SUpParvisors, rsk assessors, and
praject planners on the development of a writ-
ten occupant protection plan, which may be
required by some agencles,

Il. Resident Entry Into
Work Area Prohibited

Regardiess of tha oxtent of the work, residents
must never be permitted to enter the work area
while work 5 under way, even if the work only dis-
turhs a small area. Resident reeniry nto the work
area is permitted only after the area has been
cleaned and has passed clearance. Al of the

work-slte preparation strategles discussed In
this chapter are based on this fundamental
requirement. YWhile residents may not be
present Inslde the work area, It Is possible

for them to remaln Inslde 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 collectlon of dust samples. In cases of hard-
ship where the resldent must occupy the area
prior to recelving laboratory results of clearance
dust samples, occupancy should not occur untll
visual Inspection has been completed and dust
samples collected.

Il. Site Assessment and
Precleaning

The certified lead hazard control supervisor
should ensure that the dwelling Is structurally
sound. IT structural deflclencles 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
It the structural repalrs will Involve disturbance
of surfaces coated with lead-based palnt.

It the palnt Is severely deterlorated and

there are numerous palnt chips on the floors,
the palnt chips should be removed by high-
efflclency partlculate alr (HEPA) vacuuming
before any plastic |5 lald down (see Flgure 8.2).
acuuming will prevent the palnt chips from
belng ground Into dust by the workers' feet.
Wet washing usually 1s not required for
precleaning.

IV. Debris Control

The only way that lead hazard control work can
proceed safely In occupied dwellings 15 to ensure
that cleaning Is completed before residents reen-
ter the unit. Cleaning 15 especlally Important
when residents are present In the dwelling while
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Figure 8.1 Repair Structural Deficiencies at the
Beginning of Lead Hazard Control.

Chapter 8: Resident Protection and Worksite Preparation —— @

Wwork Is In progress, oF when residents return In
the evening after work has been completed for
the day. Melther depris nor plastic shesting may
be left outside the dwelling overnight or In any
area where passersby or children could come
Into contact with these materials. All debris
must be handled In accordance with the stan-
dards outlined In Chapter10. VWhen residents
cannot be relocated and work must proceed
room by room, clearance standards may be
maore difficult to meet, since dust from mowved
furnlture may cause recontamination.

V. Worksite Preparation
Levels

A. Worksite Preparation Level
Selection

When planning a lead hazard control Job, the
WaOrksite praparation levels listed In Tables8.1,
8.2, and 8.3 should be consldered. Since each
worksite 1s unigue, It 1s necessary to plck the
level that 15 the most cost-effective Tor each
spacific situation. This Judgment should be
made by a certified risk assessor, a certifled
abatement supervisor, or a tralned 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,
Tre pullding layout.
The vacancy status of the dwelling.

The types of worker protection needed.

+ 4+

The need for other construction or abate-
ment work (e.g., renovation or asbestos
abatement).
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A certified Individual should welgh all of these
Issues In determining which level of preparation
Is appropriate for a glven 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
willl generate less dust. Simllarly, deterlorated
componant replacemant (demalltion work)

Wil probably require a higner contalnmeant
leval than the wet scraping of a small area,

These Guidelines are performance-oriented and
are not specifications, 1t 15 possible to select
alements from different worksite proparation
levels to devise a unique worksite preparation
plan for an Individual dwelling. Whatever com-
binatlon of contalnment measures Is selectad,
the levels of leaded dust outside the contaln-
Ment area MUSt Not rise above clearance levels,
Contalnment measures should be deslgnad to
prevent the releass of leaded dust, which can ba
spread Dy Workers snoes or by alrborne aust. A
previously conducted risk assessment will Indl-
cate If hazardous leaded dust levels exist outside
the contalnment area. If such a problem was
Identifled and If leadaed dust levels rise In the
coursa of the work, It 15 reasonable to conclude
that the dust was released from the contaln-
ment area and that the contalnment system 15
Inaffective, Dust sampling Is usually conducted
no further than 10 feet away from the contaln-
ment area. If deviations from the worksite
preparation plans described below are contem-
plated, then the performance of the contaln-
ment system should b determined by a certified
risk assessment professicnal. This flexibllity per-
mits owners to salect 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, reslidents should
always be relocated during the day (Table 8.1,
Lewvel2 at a minimum) unless alternative ar-
rangements can be made (e.g.. use of a nelgh-
bor's bathroom). [n addition, If construction
willl result In other hazards (such as exposad
alectric wires), then residents should also be
relocated.

Figure 8.2 Area Should Be Precleaned and Structural
Detficiencies in Flooring Repaired Before Lead Hazard
Control Begins.

Figure B.3a Prepare th
(interiar).

e Worksite With Plastic Sheeting
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Figure 8.3b Prepare the Weorksite With Plastic
(exterior).

T =

Figure 8.3c Prepare the Worksite (exterior).

e 5
I~ W

It a worksite preparation level 15 selected that
pRrmits residents elthar to remaln Inside the
dwelling whille Work 15 baing conducted or re-

turn to the dawelling In the evening

arter work

has been completed, then a dust sample should
be collected from the Iving area at greatest
risk of contamination (usually the 1ving area
adjacent to the work area) at the end of each
work day. [t 1s essentlal that the sample be col-
lected before the work area Is cleaned to deter-
mine If the contalmment system protected the

Chapter 8: Resident Protection and Worksite Preparation ——— 0:0

occupants that day. It the leaded dust level Is
abowve clearance standards, residents must be
relocated Immedlately and must not be allowed
to reenter the dwelling untll cleanup and docu-
mented compllance with clearance standards s
achleved.

It the same work crew and supervisor can docu-
ment compllance with these criterla for three or
maore consecutive dwelling unlts using the same
hazard control technlgues, then dust sampling
frequency can be reduced to 1 In every 20
dwellings for that crew,

C. Worksite Preparation Level
Definitions

Tames 8.1 ana 8.2 aefine Interior and exterior
worksite preparation levels, There are four
levels for the preparation of dwelling Interlors
and three levels for the preparation of dwelling
exterlors, The lowest levels are primarlly de-
signed for Interlm control activities, while the
highest levels are deslgned for the dustlest
abatement methods. Table 8.3 describes work-
slte preparation as It applles specifically to win-
dows (this technlgque could be performed from
elther the Interlor or exterior of the dwelling).
The plastic sheeting In the tables refers to poly-
ethylena plastic sheeting that Is at least & mils
thick (or equivalent). Thess recommendations
rapresent the best guldance that can be offerad
at this time. VWorksite preparation levels should
be deslgned on a slite-by-site basls.

VI. Relocation Dwellings

Relocation dwellings should be acceptable to
residents so that they will not attempt to return
to thelr own dwellings durlng lead hazard
control work, Dwellings serving as temparary
relocation units must be lead safe. In addition,
these units should be adequately equipped with
furniture, cooking faclilitles, refrigerators, talevi-
slons, and toys (unless these Items will be
moved with the resident). Relocation Is usually
a substantlal undertaking, Involving not only
the movement of people and thelr possessions,
DUt also the coordination of mall, phone,
school, and community changes. Whenewer
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possible, children should continue to attend the
same school during the relocation perlod, oven
though this may Involve finding speclal trans-
portation. Due to thelr complex nature,
relocation conslderations may dictate the
scheduling of the project,

VII. Negative Pressure
Zones ("Negative Air”
Machines)

In asbestos abatement work and lead-based
palnt removal wWork on structural steel, It s
COMMOonN to create work sites that are undear
negative pressure In comparlson to the outside
of the contalnment structure, A negative pras-
sure zone |5 usually created by blowing alr out
of the work area through a HEPA riiter, while
alr Intake 15 restricted to a lower oW rate than
axhaust. This process causes alr to leak into the
contalnment area Instead of out of the contaln-
ment area, and reduces dust rall and worker
axposure by removing contaminants from the
alrstream through constant flitratlon.

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 resldentlal lead hazard control
work, Mo effect on alrborne lead levels, althear
Inslcde ar outslde the contalnment area, has
been assoclated with the use of an alr Tlitration
device commonly Known as a "negative alr” ma-
chine (MIOSH, 1993a). In addition, no effect
on cleanup efficlency was noted. Mast lead-
based palnt abatemeant projects In the public
housing program have not found It necessary to
use negative alr machines. Therefore, the addad
pxpEnse of requiring negative pressure ones for
general residentlal lead-based palnt hazard con-
trol work does not appear to be Justified. How-
over, there are two specific situations where the
use of a nagative pressure zone would be appro-
priate In a residentlal setting.

The rrst case Involves foor sanaing. Even ir
the palnt has already baen removed, leaded

dust generation 1s Kaly to be quite high dug
1o resiaual aust in the flooring. Enclosing ola

Figure 8.4 Apply a Second Layer of Plastic.

flooring with new flooring |5 the recommendad
coursa of actlan. However, If old fiooring must
be restored, then negative pressure zones should
be established. At least 10 alr changes per hour
should be provided and all exhaust alr must be
passed through a HEPA niter.

Secondly, the practice of abrasive blasting Is
llkely to produce extramealy high levels of alr-
borne leaded dust (NIOSH, 1992a) and should
not be permitted In housing since other meth-
ads are readlly avallable. One report Indicated
that the exterlor sandblasting of a school re-
sulted In 27,700 pafg of lead In the soll at a
nearby resldence, and nearly 100,000 pafy In the
soll at the school (Peace, 1983). It tor

»
o
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Figure 8.5 Cover the Air Vents With Plastic Figure 8.6 Install a Simple Airlock Over a

After Turning Oft the HVAC System. Doorway to Minimize Lead Dust Migration.
S0IMe reason abrasive Dlasting wWIthout local Far neariy all types of lzad hazard control
exhaust ventilation Is performed on the Inte- work, windows should be Kept closed to pre-
rlor of a dwelling, a full contalnment structure vent dust and chips from leaving the unit.
with HEPA ritration and adequate alrflow It volatlle chemicals will be used, adequate
should be required. Such a contalnmeant ventllation must be provided, eIther by open-
systam would also be necessary IT the exterior Ing windows during the use of the chemicals
of a dwealling was blasted, usually resulting or by supplying air through a HEPA air
In "tenting” an entire bullding (l.e., erecting handling machine.

a temporary tent-1lke structure around a
bullding or one face of a bullding).
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Chapter 8: Resident Protection and Worksite Preparation

Table 8.1 Interior Worksite Preparation Levels (Mot Including Windows)

&
°w

Resident must have
=ad-safe passage 1o
athroom, at least

one living area, and
entryfegress pathways.
Alternatively, resident
can leave the dwelling
during the work day.

evening after day’'s
work and cleanup are
completed. Resident
musi have safe pas-
sage 1o bathroom, at
least one living area,
and entryfegress path-
WwWays upon retum.
Alternatively, resident
can leave until all
work is completed.

Description Lewvel 1 Level 2 Level 3 Level 4
Typical Dust removal and any Any interim control or Same as Level 2. Ay interim control or
Applications abatement or inferim abatement method abatement method
{Hazard control method dis- disturbing between digturiing more than
Controls) turbing no more than 2 and 10 square feet 10 square feet per

2 square feet of painted | of painted surface Toom.

surface per room. Per raom.
Time Limit One work day. One work day Five work days. Mone.
Per Dwelling
Resident Inside dwelling, but Same as Level 1. Cutzide the dwelling Outzide the dwelling
Location outside work area. but can return in for duration of project;

cannct retum until
clearance has been
achieved.

Containment
and Barrier
System

Single layer of plastic
sheeting on floor ex-
tending = feet beyond
the perimeter of the
freated area in all direc-
tions. Mo plastic sheet-
ng on doorways is
requirad, 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 of plastic
on entire floor. Plaztic
shaet with primitive
airlock flap on all door-
ways. Doors secured
from ingide the work
arsa need not be
sealed. Children should
not have access to
plastic sheeting
{suffocation hazard).

Tweo layers of plastic

on entire floor. Plastic
shest with primitive
airlock flap on all door-
ways to work areas.
Doors secured from
inzide the wiork area
need not be sealed.
Owermight barrier
should be locked or
firmly secured. Children
should not have access
to plastic sheeting
(suffocafion hazard).

Two layers of plastic
on entire floor. If entire
unit iz being treated,
cleaned, and cleared,
individual room door-
ways need not be
sealed. If only a few
rooms are being treat-
ed, seal all doorways
with primitive airlock
flap o avoid cleaning
entire dwelling. Doors
secured from inside
the work area need
not be zealed.

Warning Signs

Reqguired at entry to
room but not on build-
ng (unless extenor
work is also under
way).

Same as Level 1.

Posted at main and
secondary enfryways,
since resident will not
lre present o answer
the door.

Posted at building
exferior near main and
secondary enfryways.

{This table continues on the next page.)
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Chapter 8: Resident Protection and Worksite Preparation

Table 8.1 Interior Worksite Preparation Levels (Mot Including Windows) (continued)

*,
*w

Description Level 1 Level 2 Level 3 Level 4
Ventilation Dwelling ventilation Tumed off and all vents | Same as Lewvel 2. Same as Level 2.
System aystemn turned off, but in room sealsd with

vents nesd not be plasiic. Negative pres-

aealed with plastic if sure zones (with ‘neg-

they are more than 5 ative air" machines) are

feet away from the nof required, unless

surface being treated. large supplies of fresh

MNegative pressure air must be admitted

Zones (with “negative into the work area to

air’ machines) are not control exposure to

reguired, uniess large other hazardous sub-

supplies of frezh air stances (for example,

must be admitted into solvent vapors).

the work area fo con-

frol exposuras to other

hazardous substances

(for example, solvent

Vapors).
Furniture Lef in place uncovered | Remowved from work Same as Level 2. Same as Level 2.

if fumniturs iz more than | area. Large items that

5 feet from working sur- | cannot be moved can

face. If within 5 fest, fur-| be sealed with a single

niture should be sealed | layer of plastic sheeting

with a single layer of and left in work area.

plastic or moved for

paint treatment. No

covering is required

for dust removal.
Cleanup HEPA vacuum, wet HEPA vacuum, wet Remove top layer of Full HEPA vacuum,
(See Chapler wash, and HEPA vac- wash, and HEPA vac- plastic from floor and wet wash, and HEPA
14 for further uum all surfaces and uum aif gurfaces in dizcard. Keep bottom vacuum cycle, as de-
discussion of floors extending 5 fest room. Also wet wash layer of plastic on floor | tailed in Chapter 14.
cleanup methods) | in all directions from and HEPA vacuum floor | for use on the next day.

the freated surface. For | in adjacent arsais) used| HEPA vacuum, wet

dust removal work as pathway to work wash, and HEFA

alone, a HEPA vacuumn | area. Do not store de vacuum sif surfaces in

and wet wash cycle is briz inside dwelling room. Also wet wash

adequate (1L.e., no 22c- overmight; uze a secure | and HEFA vacuum

ond pass with a HEPA locked area. floor in adjacent area(s)

vacuum is needed). used as pathway to

&lso wetl waszh and work area. Do not store

HEPA vacuum floor debris inside dwelling

in adjacent area(s) ovemight; use a securs

used as pathway fo locked area.

work area. Do not stors

debris inzside dwelling

ovemnight; fransfer to a

locked securs area at

the end of each day.
Dust Sampling Clearance only. Clearance only. One sample collected Clearance cnly.

outzide work area every
few jobs plus clearance.

Mote: Primitive air locks are consiructed using two sheets of plastic. The first one is taped on the top, the ficor, and two sides of
docrway. Mest, cut a slit about & feet high down the middle of the plastic; do not cut the glit all the way down to the floor. Tape
the second sheet of plastic across the top of the door only, 2o that it acts as a flap. The flap should open info the work area.

See Figurs 8.6.
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Table 8.2 Exterior Worksite Preparation Levels (Not Including Windows)

square feet of exterior painted
surface per dwelling. Also
ncludes =oil control work.

Description Level 1 Level 2 Level 3
Typical Ay interim control or abatement | Any interim contrel or abatement|  Any interim control or abatement
Applications method disturbing less than 10 method disturbing 10 to 50 method disturbing mors than 50

square feet of exterior painted
surface per dwelling. Also
includes soil contral work.

square feet of exierior painted
surface per dwelling. Also
includes =oil contral wark.

cleanug has been completed. Al-
ternatively, resident can leave un-
fil all work has been completed
Resident must have lead-safe
access to entry/egress pathways.

Time Limit Per One day. MNaone. Mone.

Dwelling

Resident Inside dwelling but outside work Relocated from dwelling dur- Relocated from dwelling for
Location area for duration of project until ing workday, but may return duration of project until final

after daily cleanup has been
completed.

clearance iz 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 fo
ground). For all other exterior
plastic surfaces, protect plastic
with boards to prevent puncturs
from falling debrig, nails, etc., if
necessary. Raise edges of plasfic
o create a basin to prevent
contaminated runoff in the event
of unexpected precipitation.
Secure plastic to side of building
with tape or other anchoring
gystem (no gaps betwesn plastic
and building). Weight all plastic
zsheets down with two-by-fours or
similar objects. Keep all windows
within 20 feet of working surfaces
closed, including windows of
adjacent structures.

Same az Level 1.

Same as Level 1.

Playground
Equipment, Toys,
Sandbox

Remove all movable items fo

a 20-foot distance from working
surfaces. ltems that cannct be
readily moved to a 20-foct
distance can be sealed with
taped plastic sheeting.

Same as Level 1.

Same as Level 1.

(This falile confinues on the next page.)

1V-124

8-13



.
”wr

Chapter 8: Resident Protection and Worksite Preparation

Table 8.2 Exterior Weorksite Preparation Levels (Not Including Windows) (continued)

Description

Level 1

Level 2

Level 3

Security

Erect temporary fencing or bar-
rier tape at a 20-foot perimeter
around working surfaces (or less
if distance to next building or
sidewalk iz less than 20 feet). If
an entryway is within 10 feef of
working surfaces, reguire use of
altemative entryway. If practical
install vertical confainment fo
prevent exposure. Use a locked
dumpsier, covered fruck, or
locked room to siore debris
before disposal.

Same az Lewvel 1.

Same as Level 1.

Signs

Post warning signs on the build-
ing and at a 20-foot perimater
around building (or less if dis-
tance to next building or zide-
walk is less than 20 feet).

Same as Lewvel 1.

Same as Level 1.

Weather

Do not conduct work if wind
aspeeds are greater than 20 miles
per hour. Work must stop and
cleanup must occur before rain
begins.

Same az Lewvel 1.

Same as Level 1.

Cleanup
{See Chapter 14)

Do not leave debns or plasfic
out overnight if work is not
completed. Keep all debriz in
zecured area until final disposal.

Same as Level 1.

Same as Level 1.

Porches

Cne lead-safe entryway must be
made available fo residents at all
fimes. 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
unprotecied workers must use
the entryway.

Same as Level 2.

V-125




.
e

Chapter 8: Resident Protection and Worksite Preparation ———— 4

Table 8.3 Window Treatment or Replacement Werksite Preparation

Appropriate Any Window Treatment or Replacement

Applications

Resident Remain inside dwelling but outside work area until project has been completed. Altematively, can
Location eave until all work has been completed. Resident must have access to lead-safe entry/egress pathway.

Time Limit Per
Dwelling

MNone.

Containment
and Barrier
System

COne layer of plastic sheeting on ground or floor extending 5 feet beyond perimeter of window being
treatedireplaced. Two layers of plastic taped to intericr wall if working on window from outzide; if
working from the inside, tape two layers of plastic to exterior wall. If working from inside, implement a
minimum Interor Worksite Preparation Level 2. Children cannct be present in an interior room where
clastic sheeting iz located due to suffocation hazard. Do not anchor ladder feet on top of plastic
(puncture the plastic fo anchor ladders securely to ground). For all other exterior plastic surfaces,
protect plastic with boards o prevent puncture from falling debris, naile, ete. (if necessary). Securs
clastic to side of building with tape or other anchoring system (no gaps between plastic and building).
Wieigh all plastic sheets down with two-by-fours or similar objscts. 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 closad.

Signs

Post warming signs on the building and &t a 20-foot perimeter around building (or less if distance to
next building or sidewalk is less than 20 feet). If window is o be removed from inside, no exierior sign
S NECcessary.

Security

Erect temporary fencing or barrier tape at a 20-foot perimater around building (or less if distance fo
next building or sidewalk is less than 20 feet). Use a locked dumpster, covered truck, or locked room to
store debns before disposal.

Weather

Do not conduct work if wind speeds are greater than 20 miles per hour. Work must stop and cleanup
must oocur before rain begins, or work should proceed from the inside only.

Playground
Equipment,
Toys, Sandbox

Removed from work area and adjacent areas. Remove all items to a 20-foct distance from dwelling.
Large, unmovahble items can be ssaled with taped plastic sheeting.

Cleaning

If working from inside, HEPA vacuum, wet wash, and HEPA vacuum all interior surfaces within 10 fast
of work area in all directionz. If working from the exterior, no cleaning of the interior iz needed, unless
the containment iz breached. Similarly, no cleaning iz needed on the exterior if all work is done on the
nterior and the containment iz not breached. If containment iz breached, then cleaning on both sides
of the window should be performed. No debris or plastic should be left out ovemight if work is not
completed. All debris must be kept in a secure area until final disposal.
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