
v

TABLE OF CONTENTS

Page

EXECUTIVE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xxi

1.0 INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1 Peer Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2.0 HAZARD IDENTIFICATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.1 Review of the Adverse Health Effects of Lead Exposure, With

a Focus on Neurological Effects, As Observed in Animal Studies . . . . . . . . . . . . . . . . . 5
2.1.1 Approach to Reporting on the Findings of Animal Studies . . . . . . . . . . . . . . . . 6
2.1.2 Neurological, Behavioral, and Developmental Health Effects . . . . . . . . . . . . . . 7

2.1.2.1 Physiological Effects of Lead on the
Neurological System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2.1.2.2 Behavioral and Developmental Effects of Lead . . . . . . . . . . . . . . . 18
2.1.3 General Health Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

2.1.3.1 Death . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
2.1.3.2 Systemic Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
2.1.3.3 Immunological Effects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
2.1.3.4 Reproductive and Genotoxic Effects . . . . . . . . . . . . . . . . . . . . . . 26
2.1.3.5 Carcinogenicity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

2.1.4 Conclusions from Animal Studies Investigation . . . . . . . . . . . . . . . . . . . . . . . 27
2.2 Support for the Causality of Adverse Health Effects Due to

Lead Exposure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.2.1 Principles of Causality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.2.2 Causality as Addressed in Longitudinal Studies . . . . . . . . . . . . . . . . . . . . . . 31
2.2.3 Conclusions on Causality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

2.3 The Association Between Blood-Lead Concentration and
IQ Score . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
2.3.1 Linearity and Slope Assumptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36
2.3.2 Threshold Assumption . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
2.3.3 Verifying the Results of Schwartz (1994) . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

2.4 Impact of Certain Residential Dust Characteristics
on Dust-Lead Exposure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
2.4.1 Review of Literature: Effects of Chemical Composition

on Lead Bioavailability in Dust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
2.4.1.1 Research on Lead Bioavailability in

Controlled Animal Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
2.4.1.2 Research on Lead Bioavailability in Soils . . . . . . . . . . . . . . . . . . . 48

2.4.2 Review of Literature: Effects of Particle Size
on Lead Bioavailability in Dust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

2.4.3 Information Gaps, Issues and Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . 49

3.0 EXPOSURE ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51
3.1 The National Survey of Lead and Allergens in Housing . . . . . . . . . . . . . . . . . . . . . . . 52
3.2 Comparison of Environmental-Lead Levels in the HUD

National Survey with Those of Other Key Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . 61



TABLE OF CONTENTS
(Continued)

Page

vi

3.2.1 Characterizing Dust-Lead Loadings on Floors and
Window Sills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
3.2.1.1 Data Summaries for the §403 Risk Analysis

Versus the Interim NSLAH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
3.2.1.2 Data Summaries for the §403 Risk Analysis

Versus Three Other Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
3.2.1.3 Calculating National Exceedance Percentages

For Household Average Floor Dust-Lead Loading . . . . . . . . . . . . . 89
3.2.1.4 Interpreting the Observed Differences with

Other Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
3.2.1.5 Conclusions of the Dust-Lead Data Comparisons . . . . . . . . . . . . . 97

3.2.2 Characterizing Soil-Lead Concentrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
3.2.2.1 Data Summaries for the §403 Risk Analysis

Versus the Interim NSLAH . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
3.2.2.2 Data Summaries for the §403 Risk Analysis

Versus Other Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
3.2.2.3 Calculating National Exceedance Percentages

For Yardwide Average Soil-Lead Concentration . . . . . . . . . . . . . 128
3.2.2.4 Interpreting the Observed Differences with

Other Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
3.2.2.5 Conclusions of the Soil-Lead Data Comparisons . . . . . . . . . . . . . 145

3.3 Evaluation of Soil Pica in Children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146
3.3.1 What is Soil Pica? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146
3.3.2 How Does the §403 Risk Analysis Account for Soil Pica? . . . . . . . . . . . . . . 151
3.3.3 Prevalence of Soil Pica Behavior . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152

3.3.3.1 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152
3.3.3.2 Prevalence of Soil Pica Separate from

Paint Pica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
3.3.4 Estimating the Frequency of Ingestion and Amount

of Soil Ingested by Children Who Exhibit Soil Pica . . . . . . . . . . . . . . . . . . . . 155
3.3.5 Conclusions on Soil Pica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

3.4 Characterizing the Population of Children in the Nation’s
Housing Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158

3.5 Summaries of Dust-Lead Levels on Surfaces Other than Uncarpeted
Floors and Window Sills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
3.5.1 Distribution of Dust-Lead on Surfaces Other than Floors

And Window Sills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
3.5.2 Evidence of a Relationship Between Children’s Blood-Lead

Concentrations and Dust-Lead on Surfaces Other Than
Floors and Window Sills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173

3.5.3 Implications of the Available Information for
Regulatory Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176

3.6 Distribution of Childhood Blood-Lead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
3.6.1 Evaluation of the HUD Lead-Based Paint Hazard Control

Grant Program (“HUD Grantees”) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179



TABLE OF CONTENTS
(Continued)

Page

vii

3.6.2 Evidence of the Impact of Housing Age/Condition
on Blood-Lead Concentration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185

4.0 DOSE-RESPONSE ASSESSMENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
4.1 HUD Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188

4.1.1 Form of the HUD Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188
4.1.2 Development of the HUD Model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189
4.1.3 Interpreting Results of Fitting the HUD Model . . . . . . . . . . . . . . . . . . . . . . . 194
4.1.4 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

4.2 Alternative Multimedia Models for Predicting a Geometric
Mean Blood-Lead Concentration Based on Environmental-
Lead Levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

4.3 Supplemental Information on Model-Based Approaches in
the §403 Risk Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
4.3.1 The “Scaling” Algorithm Used to Determine a

Post-Intervention Blood-Lead Concentration Distribution . . . . . . . . . . . . . . . 199
4.3.2 Adjusting the Empirical Model Parameter Estimates

To Reflect Measurement Error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202

5.0 RISK CHARACTERIZATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205
5.1 Risk Characterization Sensitivity and Uncertainty Analysis . . . . . . . . . . . . . . . . . . . 206

5.1.1 Estimates of Individual Risks from Applying the HUD Model . . . . . . . . . . . . 206
5.1.2 Estimates of Individual Risks from Applying the

Alternative Rochester Multimedia Model . . . . . . . . . . . . . . . . . . . . . . . . . . 215
5.1.3 Considering Potential Declines in Blood-Lead Concentration

from NHANES III Phase 2 Measures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
5.1.4 Considering How Baseline Environmental-Lead Levels May

Have Changed Since the HUD National Survey . . . . . . . . . . . . . . . . . . . . . . 220
5.1.5 Impact on the Estimated Incidence of IQ Point Decrement

Assuming Certain Thresholds on the IQ/Blood-Lead 
Relationship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223

6.0 ANALYSIS OF EXAMPLE OPTIONS FOR THE §403 STANDARDS . . . . . . . . . . . . . . . . . . . . 227
6.1 Performance Characteristics Analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

6.1.1 Data Used in the Performance Characteristics Analysis . . . . . . . . . . . . . . . 228
6.1.2 Analysis Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231
6.1.3 Results Cited in the §403 Proposed Rule . . . . . . . . . . . . . . . . . . . . . . . . . . 235
6.1.4 Results of Analysis on Specified Sets of Standards . . . . . . . . . . . . . . . . . . 238

6.1.4.1 Analyses performed on 41 Combinations of
Candidate Standards, in Three Iterations . . . . . . . . . . . . . . . . . . 238

6.1.4.2 Considering Only Soil and Dust Standards . . . . . . . . . . . . . . . . . 253
6.1.4.3 Analysis Involving Only Dust-Lead Standards and

a Standard on the Amount of Deteriorated Paint . . . . . . . . . . . . 261
6.2 Investigating Incidence of Elevated Blood-Lead Concentration

in Housing Units Meeting All Example Options for Standards . . . . . . . . . . . . . . . . . . 268
6.2.1 The Model-Based Approach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268
6.2.2 Examples of Applying the Model-Based Approach . . . . . . . . . . . . . . . . . . . . 269



TABLE OF CONTENTS
(Continued)

Page

viii

6.3 Review of Published Information on Post-Intervention
Dust-Lead Loadings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271
6.3.1 Post-Intervention Floor Dust-Lead Loadings . . . . . . . . . . . . . . . . . . . . . . . . 272
6.3.2 Post-Intervention Window Sill Dust-Lead Loadings . . . . . . . . . . . . . . . . . . . 272

6.4 Sensitivity and Uncertainty Analyses for Risk Management
Analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275
6.4.1 Considering How Baseline Environmental-Lead Levels

May Have Changed Since the HUD National Survey . . . . . . . . . . . . . . . . . . 275
6.4.2 Impact on the Estimated Incidence of IQ Point

Decrement Assuming Certain Thresholds on the
IQ/Blood-Lead Relationship . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278

6.4.3 Considering Alternative Assumptions on Post-Intervention
Dust-Lead Loadings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278

6.4.4 Characterizing the Post-Intervention Blood-Lead Distribution
Based on Relative Change from Baseline in the Geometric 
Mean and the Probability of a Child’s Blood-Lead 
Concentration Exceeding 10 µg/dL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

6.5 Lead Exposure Associated with Carpeted Floor-Dust . . . . . . . . . . . . . . . . . . . . . . . 285

7.0 REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291

LIST OF APPENDICES (VOLUME II)

Appendix A. Glossary to Section 2.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-1
Appendix B. Calculating Average IQ Decrement Assuming a Non-zero

Threshold on the IQ/Blood-Lead Concentration Relationship . . . . . . . . . . . . . . . . . . . B-1
Appendix C. Method to Imputing Household Average Environmental-Lead

Levels for Housing Units in the National Survey of Lead and
Allergens in Housing (NSLAH) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C-1

Appendix D1. Summaries of Interim Dust-Lead Loading Data from the
National Survey of Lead and Allergens in Housing (NSLAH),
Where Imputed Data are Excluded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D1-1

Appendix D2. Summaries of Interim Yard-Wide Average Soil-Lead Concentration
Data from the National Survey of Lead and Allergens in Housing
(NSLAH), Where Imputed Data are Excluded . . . . . . . . . . . . . . . . . . . . . . . . . . . . D2-1

Appendix E. Method to Estimating Total Soil-Lead Concentration from
Analytical Results for Fine and Coarse Soil Fractions . . . . . . . . . . . . . . . . . . . . . . . E-1

Appendix F. Comparison and Contrast of Risk Estimates from the HUD
Model and the Rochester Multimedia Model Developed in 
the §403 Risk Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F-1

Appendix G. Performance Characteristics Analysis Cited in the
§403 Proposed Rule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G-1

Appendix H. Review of Published Information on Post-Intervention Wipe
Dust-Lead Loadings on Floors and Window Sills . . . . . . . . . . . . . . . . . . . . . . . . . . . H-1

Appendix I. An Assessment of Dust-Lead Levels in Carpeted Floors and



TABLE OF CONTENTS
(Continued)

Page

ix

Their Relation to Children’s Blood-Lead Concentration, Using Data
from the Rochester Lead-in-Dust Study and the HUD Grantees
Program Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I-1

Appendix J. Additional Performance Characteristics Analyses, Where
Candidate Standards for Lead in Play-area Soils Are Considered . . . . . . . . . . . . . . . J-1

LIST OF TABLES

Table 2-1. Summary of Lead Exposure Levels and Key Findings for Selected
Animal Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Table 2-2. Summary of Key Findings from Studies that Investigate the
Relationship Between Blood-Lead Concentration and IQ Score . . . . . . . . . . . . . . . . . . 38

Table 3-1. Differences in Approaches and Outcomes Between the HUD
National Survey of Lead-Based Paint in Housing and the
HUD National Survey of Lead and Allergens in Housing . . . . . . . . . . . . . . . . . . . . . . . 54

Table 3-2. Estimated Number of Occupied Housing Units in the U.S.
Housing Stock Within Year-Built Categories, According to
Four Recent Surveys and/or Analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

Table 3-3. Estimated Number of Occupied Housing Units in the U.S.
Housing Stock Within Each Census Region, According to
Four Recent Surveys and/or Analyses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

Table 3-4. Descriptive Statistics of Area-Weighted Average Floor Wipe
Dust-Lead Loadings for Households, As Reported in the
§403 Risk Analysis Versus the Interim NSLAH Data . . . . . . . . . . . . . . . . . . . . . . . . 65

Table 3-5. Descriptive Statistics of Area-Weighted Average Window Sill
Wipe Dust-Lead Loadings for Households, As Reported in the
§403 Risk Analysis Versus the Interim NSLAH Data . . . . . . . . . . . . . . . . . . . . . . . . 65

Table 3-6. Descriptive Statistics of Area-Weighted Average Floor Wipe
Dust-Lead Loadings for Households, Presented by Housing Age
Category, As Reported in the §403 Risk Analysis Versus
the Interim NSLAH Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

Table 3-7. Descriptive Statistics of Area-Weighted Average Window Sill
Wipe Dust-Lead Loadings for Households, Presented by
Housing Age Category, As Reported in the §403 Risk Analysis
Versus the Interim NSLAH Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70



TABLE OF CONTENTS
(Continued)

Page

x

Table 3-8. Descriptive Statistics of Area-Weighted Average Floor Wipe
Dust-Lead Loadings for Households, Presented by Census
Region, As Reported in the §403 Risk Analysis Versus the
Interim NSLAH Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

Table 3-9. Descriptive Statistics of Area-Weighted Average Window Sill
Wipe Dust-Lead Loadings for Households, Presented by Census
Region, As Reported in the §403 Risk Analysis Versus the
Interim NSLAH Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

Table 3-10a. Descriptive Statistics of Area-Weighted Average Floor Wipe
Dust-Lead Loadings for Households, Presented by Housing Age
and Census Region, As Reported in the §403 Risk Analysis
Versus the Interim NSLAH Data Where No Adjustments Were
Made to Not-Detected Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78

Table 3-10b. Descriptive Statistics of Area-Weighted Average Floor Wipe
Dust-Lead Loadings for Households, Presented by Housing Age
and Census Region, As Reported in the §403 Risk Analysis
Versus the Interim NSLAH Data Where Not-Detected Results
Were Replaced by LOD/2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Table 3-11a. Descriptive Statistics of Area-Weighted Average Window Sill
Wipe Dust-Lead Loadings for Households, Presented by
Housing Age and Census Region, As Reported in the §403
Risk Analysis Versus the Interim NSLAH Data Where No
Adjustments Were Made to Not-Detected Results . . . . . . . . . . . . . . . . . . . . . . . . . . 80

Table 3-11b. Descriptive Statistics of Area-Weighted Average Window Sill
Wipe Dust-Lead Loadings for Households, Presented by
Housing Age and Census Region, As Reported in the §403
Risk Analysis Versus the Interim NSLAH Data Where Not-
Detected Results Were Replaced by LOD/2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

Table 3-12. Descriptive Statistics of Area-Weighted Average Pre-
Intervention Floor Wipe Dust-Lead Loadings for Households,
As Reported in the §403 Risk Analysis, the HUD National
Survey, and Other Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Table 3-13. Descriptive Statistics of Area-Weighted Average Pre-
Intervention Window Sill Wipe Dust-Lead Loadings for
Households, As Reported in the §403 Risk Analysis, the
HUD National Survey, and Other Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86



TABLE OF CONTENTS
(Continued)

Page

xi

Table 3-14. Descriptive Statistics of Area-Weighted Average Pre-
Intervention Floor Wipe Dust-Lead Loadings for Households, 
Presented by Housing Age Category, As Reported in the §403
Risk Analysis, the HUD National Survey, and Other Studies . . . . . . . . . . . . . . . . . . . 90

Table 3-15. Descriptive Statistics of Area-Weighted Average Pre-
Intervention Window Sill Wipe Dust-Lead Loadings for
Households, Presented by Housing Age Category, As Reported
in the §403 Risk Analysis, the HUD National Survey, and
Other Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

Table 3-16. Estimated Percentages of 1997 U.S. Housing Exceeding
Specified Thresholds of Household Average Dust-Lead Loading . . . . . . . . . . . . . . . . . 96

Table 3-17. Information on Soil Sampling and Analysis Protocols for
Studies Whose Soil-Lead Data Were Compared to Results
from the §403 Risk Analysis and the HUD National Survey . . . . . . . . . . . . . . . . . . . . 99

Table 3-18. Descriptive Statistics of Yard-Wide Average Soil-Lead
Concentrations for Households, As Reported in the
§403 Risk Analysis Versus the Interim NSLAH Data . . . . . . . . . . . . . . . . . . . . . . . 103

Table 3-19. Descriptive Statistics of Yard-Wide Average Soil-Lead
Concentrations for Households, Presented by Housing Age
Category, As Reported in the §403 Risk Analysis Versus
the Interim NSLAH Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

Table 3-20. Descriptive Statistics of Yard-Wide Average Soil-Lead
Concentrations for Households, Presented by Census
Region, As Reported in the §403 Risk Analysis Versus the
Interim NSLAH Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

Table 3-21a. Descriptive Statistics of Yard-Wide Average Soil-Lead
Concentrations for Households, Presented by Housing Age
and Census Region, As Reported in the §403 Risk Analysis
Versus the Interim NSLAH Data Where No Adjustments Were
Made to Not-Detected Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111

Table 3-21b. Descriptive Statistics of Yard-Wide Average Soil-Lead
Concentrations for Households, Presented by
Housing Age and Census Region, As Reported in the §403
Risk Analysis Versus the Interim NSLAH Data Where Not-
Detected Results Were Replaced by LOD/2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112



TABLE OF CONTENTS
(Continued)

Page

xii

Table 3-22a. Descriptive Statistics of Yard-Wide Average Soil-Lead
Concentrations, According to Study and Within Specific
Subsets of the Sampled Housing Within a Study . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

Table 3-22b. Descriptive Statistics of Average Soil-Lead Concentrations
in Specific Yard Areas and/or for Certain Subsets of the
Sampled Housing Within a Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

Table 3-23a. Descriptive Statistics of Yard-Wide Average Soil-Lead
Concentrations, According to Study and Housing Age
Category and Within Specific Subsets of the Sampled
Housing Within a Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 129

Table 3-23b. Descriptive Statistics of Average Soil-Lead Concentrations
in Specific Yard Areas and/or for Certain Subsets of the
Sampled Housing Within a Study, Presented by Housing
Age Category . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134

Table 3-24. Estimated Percentages of 1997 U.S. Housing Exceeding
Specified Thresholds of Yardwide Average Soil-Lead
Concentration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141

Table 3-25. Results of Literature Review on Children’s Exposure to
Lead Through Soil Pica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148

Table 3-26. Estimated Rates of Paint and Soil Pica Behavior Reported in the
USLADP Studies, the Rochester Lead-in-Dust Study, and the
Baltimore R&M Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155

Table 3-27. Alternative Estimates of the Average Number of Children Per
Unit in the 1997 National Housing Stock, by Age of Child . . . . . . . . . . . . . . . . . . . . 159

Table 3-28. Alternative Estimates of the Average Number of Children in
the 1997 National Housing Stock, by Age of Child and
Year-Built Category, Based on Data Obtained Since the 
§403 Risk Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160

Table 3-29. Studies for Which Dust Samples Have Been Collected from
Exterior Areas, Air Ducts, Window Troughs, and Upholstery
for Lead Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162

Table 3-30. Summary of Data from Studies Where Exterior Dust Samples
Were Collected for Lead Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163

Table 3-31. Summary of Data from Studies Where Air Duct Dust Samples
Were Collected for Lead Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167



TABLE OF CONTENTS
(Continued)

Page

xiii

Table 3-32. Summary of Data from Studies Where Window Trough Dust Samples
Were Collected for Lead Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

Table 3-33. Summary of Data from Studies Where Upholstery Dust Samples
Were Collected for Lead Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170

Table 3-34. Summary of Children’s Pre-Intervention Blood-Lead Concentration
in the HUD Grantees Evaluation According to Blood Collection
Method, Child Age Category, and Grantee (ages 1-2 years only) . . . . . . . . . . . . . . . 180

Table 3-35. Percentage of Children with Elevated Blood-Lead Concentration
(at Pre-Intervention) in the HUD Grantees Evaluation According
to Blood Collection Method, Child Age Category, and Grantee
(ages 1-2 years only) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 182

Table 4-1. Parameter Estimates and Associated Standard Errors for the
Three Alternative Multimedia Models Fitted to Rochester Study
Data to Predict Log-Transformed Blood-Lead Concentration . . . . . . . . . . . . . . . . . . 198

Table 5-1a. Yard-Wide Average Soil-Lead Concentration at Which the
Percentage of Children Aged 1-2 Years With Blood-Lead
Concentration At or Above 10 µg/dL is Estimated by the
IEUBK Model at 1, 5, or 10%, for Three Assumed Dust-Lead
Concentrations (Table 5-5 in §403 risk analysis report) . . . . . . . . . . . . . . . . . . . . . 209

Table 5-1b. Yard-Wide Average Soil-Lead Concentration at Which the
Percentage of Children Aged 1-2 Years With Blood-Lead
Concentration At or Above 10 µg/dL is Estimated by the
HUD Model at 1, 5, or 10%, for Eight Assumed Dust-Lead
Loadings and Two Assumed Geometric Standard Deviations . . . . . . . . . . . . . . . . . . 209

Table 5-2. Floor Dust-Lead Loadings at Which the Percentage of Children
Aged 1-2 Years With Blood-Lead Concentration At or Above
10 µg/dL is Estimated by the HUD Model at 1, 5, or 10%, for
Five Assumed Soil-Lead Concentrations and Two Assumed 
Geometric Standard Deviations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213

Table 5-3. Floor Dust-Lead Loadings at Which the Percentage of Children
Aged 1-2 Years With Blood-Lead Concentration At or Above
10 µg/dL is Estimated by the Rochester Multimedia Model at
1, 5, or 10%, for Five Assumed Soil-Lead Concentrations, Two
Assumed Window Sill Dust-Lead Loadings, and Two Assumed 
Geometric Standard Deviations (expanded version of Table 5-6
in §403 risk analysis report) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214



TABLE OF CONTENTS
(Continued)

Page

xiv

Table 5-4a. Uncarpeted Floor Dust-Lead Loadings at Which the Percentage
of Children Aged 1-2 Years With Blood-Lead Concentration At 
or Above 10 µg/dL is Estimated by the Alternative Rochester
Multimedia Model (A) at 1, 5, or 10%, for Fixed Levels of
Yardwide Average Soil-Lead Concentration and Window Sill
Dust-Lead Loading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

Table 5-4b. Window Sill Dust-Lead Loadings at Which the Percentage
of Children Aged 1-2 Years With Blood-Lead Concentration At 
or Above 10 µg/dL is Estimated by the Alternative Rochester
Multimedia Model (A) at 1, 5, or 10%, for Fixed Levels of
Yardwide Average Soil-Lead Concentration and Uncarpeted
Floor Dust-Lead Loading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

Table 5-4c. Yardwide Average Soil-Lead Concentration at Which the 
Percentage of Children Aged 1-2 Years With Blood-Lead 
Concentration At or Above 10 µg/dL is Estimated by the 
Alternative Rochester Multimedia Model (A) at 1, 5, or 10%,
for Fixed Levels of Dust-Lead Loadings for Uncarpeted Floors
and Window Sills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218

Table 5-5. Sensitivity Analysis for the Estimated Baseline Number and Percentage
of Children Aged 1-2 Years Having Specific Health Effect and
Blood-Lead Concentration Endpoints, Assuming Various Percentage
Declines in Blood-Lead Concentration Since Phase 2 of NHANES III . . . . . . . . . . . . . 219

Table 5-6. Sensitivity Analysis on How Changes in Household Average
Baseline Dust-Lead Loadings/Concentrations and Soil-Lead
Concentration Impact Pre-§403 Estimates of Health Effect and
Blood-Lead Concentration Endpoints for Children Aged 1-2 Years . . . . . . . . . . . . . . 222

Table 5-7. Sensitivity Analysis on the Assumed Blood-Lead Concentration
Threshold on IQ Decrement and Its Impact on the Pre-§403 
Estimates of IQ Decrement Endpoints for Children Aged 1-2 Years . . . . . . . . . . . . . 225

Table 6-1. Definitions of Performance Characteristics Used to Evaluate
How Various Combinations of Environmental-Lead Standards
Classify Housing Units in the Rochester Lead-in-Dust Study . . . . . . . . . . . . . . . . . . 232

Table 6-2. Set of 21 Housing Units in the Rochester Study in Which No
Standard Was Exceeded in at Least One of the 864 Combinations
of Candidate Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237

Table 6-3. Results of Performance Characteristics Analysis Performed on
Data for 177 Units in the Rochester Lead-in-Dust Study for
Specified Sets of Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240



TABLE OF CONTENTS
(Continued)

Page

xv

Table 6-4. Results of Performance Characteristics Analysis Performed on
Data for 184 Units in the Rochester Lead-in-Dust Study for
Specified Sets of Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244

Table 6-5. Numbers of Housing Units with Missing Data for Four Endpoints
and the Imputed Data Values Assigned to These Units in
This Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248

Table 6-6. Results of Performance Characteristics Analysis Performed on
Data for 205 Units in the Rochester Lead-in-Dust Study for
Specified Sets of Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

Table 6-7. Estimates of Sensitivity and Negative Predictive Value Presented
in Tables 6-3, 6-4, and 6-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252

Table 6-8. Results of Performance Characteristics Analysis Performed on
Data for Housing Units in the Rochester Lead-in-Dust Study, for
Specified Sets of Candidate Standards for Lead in Dust and
Soil Only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255

Table 6-9. Results of Performance Characteristics Analysis Performed on
Data for Housing Units in the Rochester Lead-in-Dust Study, for
Specified Sets of Candidate Standards for Dust-Lead Loadings
and Observed Amount of Damaged Paint on a Tested Surface . . . . . . . . . . . . . . . . 262

Table 6-10. Results of Performance Characteristics Analysis Performed on
Data for Housing Units in the Rochester Lead-in-Dust Study, for
Specified Sets of Candidate Standards for Dust-Lead Loadings
and Observed Amount of Damaged Lead-Based Paint on a
Tested Surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265

Table 6-11. Summaries of Pre- and Post-Intervention Floor Wipe Dust-Lead
Loadings for Housing Groups Within Seven Studies . . . . . . . . . . . . . . . . . . . . . . . . 273

Table 6-12. Summaries of Pre- and Post-Intervention Window Sill Wipe
Dust-Lead Loadings for Housing Groups Within Seven Studies . . . . . . . . . . . . . . . . 274

Table 6-13. Sensitivity Analysis on How Changes in Household Average
Baseline Dust-Lead Loadings/Concentrations and Soil-Lead
Concentration Impact Post-§403 Estimates of Health Effect and
Blood-Lead Concentration Endpoints for Children Aged 1-2 Years
Under a Specified Set of Example Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277



TABLE OF CONTENTS
(Continued)

Page

xvi

Table 6-14. Sensitivity Analysis on the Assumed Blood-Lead Concentration
Threshold on IQ Decrement and Its Impact on the Post-§403
Estimates of IQ Decrement Endpoints for Children Aged 1-2 Years,
Under a Specified Set of Example Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279

Table 6-15. Sensitivity Analysis on How Changing the Assumption on the
Post-Intervention Household Average (Wipe) Dust-Lead Loadings
on Floors and Window Sills Impact Post-§403 Estimates (Based
on the Empirical Model) of the Health Effect and Blood-Lead
Concentration Endpoints for Children Aged 1-2 Years Under a
Specified Set of Example Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 281

Table 6-16. Estimated Post-§403 Health and Blood-Lead Concentration
Endpoints Under the Original and Alternative Scaling Algorithms
for Characterizing the Post-§403 Blood-Lead Distribution . . . . . . . . . . . . . . . . . . . . 284

LIST OF FIGURES

Figure 3-1. Boxplots of Area-Weighted Average Floor Wipe Dust-Lead Loadings
(µg/ft2), As Observed in the §403 Risk Analysis (Using HUD National
Survey Data) and in the Interim NSLAH (under 2 approaches to
handling not-detected values) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Figure 3-2. Boxplots of Area-Weighted Average Floor Window Sill Wipe 
Dust-Lead Loadings (µg/ft2), As Observed in the §403 Risk 
Analysis (Using HUD National Survey Data) and in the Interim
NSLAH (under 2 approaches to handling not-detected values) . . . . . . . . . . . . . . . . . . 68

Figure 3-3. Boxplots of Area-Weighted Average Floor Wipe Dust-Lead Loadings
(µg/ft2), by Housing Age Category, As Observed in the §403 Risk
Analysis (Using HUD National Survey Data) and in the Interim
NSLAH (under 2 approaches to handling not-detected values) . . . . . . . . . . . . . . . . . . 71

Figure 3-4. Boxplots of Area-Weighted Average Floor Window Sill Wipe 
Dust-Lead Loadings (µg/ft2), by Housing Age Category,
As Observed in the §403 Risk Analysis (Using HUD National
Survey Data) and in the Interim NSLAH (under 2 approaches
to handling not-detected values) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

Figure 3-5. Boxplots of Area-Weighted Average Floor Wipe Dust-Lead Loadings
(µg/ft2), by Census Region, As Observed in the §403 Risk
Analysis (Using HUD National Survey Data) and in the Interim
NSLAH (under 2 approaches to handling not-detected values) . . . . . . . . . . . . . . . . . . 76



TABLE OF CONTENTS
(Continued)

Page

xvii

Figure 3-6. Boxplots of Area-Weighted Average Floor Window Sill Wipe 
Dust-Lead Loadings (µg/ft2), by Census Region, As Observed
in the §403 Risk Analysis (Using HUD National Survey Data)
and in the Interim NSLAH (under 2 approaches to handling
not-detected values) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

Figure 3-7. Boxplots of Area-Weighted Average Pre-Intervention Floor Wipe
Dust-Lead Loadings (µg/ft2) for Houses in the HUD National Survey,
Baltimore R&M Study, Rochester Lead-in-Dust Study, and Grantees
Within the HUD Grantees Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

Figure 3-8. Boxplots of Area-Weighted Average Pre-Intervention Window Sill
Wipe Dust-Lead Loadings (µg/ft2) for Houses in the HUD National
Survey, Baltimore R&M Study, Rochester Lead-in-Dust Study, and
Grantees Within the HUD Grantees Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

Figure 3-9. Boxplots of Area-Weighted Average Pre-Intervention Floor Wipe
Dust-Lead Loadings (µg/ft2) for Houses in the HUD National Survey,
Baltimore R&M Study, Rochester Lead-in-Dust Study, and HUD
Grantees Evaluation, by Age of House Category (pre-1979 only) . . . . . . . . . . . . . . . . 87

Figure 3-10. Boxplots of Area-Weighted Average Pre-Intervention Window Sill
Wipe Dust-Lead Loadings (µg/ft2) for Houses in the HUD National
Survey, Baltimore R&M Study, Rochester Lead-in-Dust Study, and
HUD Grantees Evaluation, by Age of House Category (pre-1979 only) . . . . . . . . . . . . 88

Figure 3-11. Estimated Distribution of Household Average Floor Dust-Lead
Loading in the Nation’s Housing Stock, and Corresponding Estimates
of the Percentage of Homes Exceeding Specified Thresholds (with
95% Confidence Intervals on the Corresponding Number of Homes,
in Millions), Based on Data from the HUD National Survey (top plot)
and the Interim NSLAH (bottom plot) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

Figure 3-12. Boxplots of Yard-Wide Average Soil-Lead Concentration (µg/g),
As Observed in the §403 Risk Analysis (Using HUD National
Survey Data) and in the Interim NSLAH (under 2 approaches
to handling not-detected values) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

Figure 3-13. Boxplots of Yard-Wide Average Soil-Lead Concentration (µg/g),
by Housing Age Category, As Observed in the §403 Risk
Analysis (Using HUD National Survey Data) and in the Interim
NSLAH (under 2 approaches to handling not-detected values) . . . . . . . . . . . . . . . . . 107



TABLE OF CONTENTS
(Continued)

Page

xviii

Figure 3-14. Boxplots of Yard-Wide Average Soil-Lead Concentration (µg/g),
by Census Region, As Observed in the §403 Risk Analysis 
(Using HUD National Survey Data) and in the Interim NSLAH
(under 2 approaches to handling not-detected values) . . . . . . . . . . . . . . . . . . . . . . . 109

Figure 3-15. Boxplots of Household Average Soil-Lead Concentrations (µg/g) 
for Houses in the HUD National Survey, Baltimore R&M Study, 
Rochester Lead-in-Dust Study, and Grantees Within the HUD
Grantees Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

Figure 3-16. Summary Statistics of Average Household Soil-Lead Concentrations
(µg/g) for Selected Studies as Compared to Summaries Based
on Data from the HUD National Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

Figure 3-17. Boxplots of Household Average Soil-Lead Concentrations (µg/g)
for Houses in the HUD National Survey, Baltimore R&M Study, 
Rochester Lead-in-Dust Study, and HUD Grantees Evaluation,
by Housing Age Category (pre-1979 only) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

Figure 3-18. Estimated Distribution of Yardwide Average Soil-Lead Concentration
in the Nation’s Housing Stock, and Corresponding Estimates
of the Percentage of Homes Exceeding Specified Thresholds (with
95% Confidence Intervals on the Corresponding Number of Homes,
in Millions), Based on Data from the HUD National Survey (top plot)
and the Interim NSLAH (bottom plot) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140

Figure 3-19. Estimated Distribution of Yardwide Average Soil-Lead Concentration
Among Urban Housing in the HUD National Survey, and Corresponding
Estimates of the Percentage of Homes Exceeding Specified Thresholds
(with 95% Confidence Intervals on the Corresponding Number of Urban
Homes in the Nation, in Millions) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

Figure 3-20. Fitted Regression Models Predicting Children’s Blood-Lead
Concentration as a Function of Area-Weighted Arithmetic Average
Floor Dust-Lead Loading (Wipe Collection Method), for the
Various Grantees in the HUD Grantees Evaluation and for
the Rochester Lead-in-Dust Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 183

Figure 3-21. Fitted Regression Models Predicting Children’s Blood-Lead
Concentration as a Function of Area-Weighted Arithmetic Average
Window Sill Dust-Lead Loading (Wipe Collection Method), for
the Various Grantees in the HUD Grantees Evaluation and for
the Rochester Lead-in-Dust Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184



TABLE OF CONTENTS
(Continued)

Page

xix

Figure 3-22. Geometric Mean Blood-Lead Concentration Versus Child Age,
As Reported Within the Cincinnati Prospective Lead Study and
Presented According to Housing Age and Condition . . . . . . . . . . . . . . . . . . . . . . . . 186

Figure 5-1. Percentage of Children’s Blood-Lead Concentrations, as Predicted
by the IEUBK and HUD Models, That Will Exceed or Equal 10 µg/dL
as a Function of Yard-Wide Average Soil-Lead Concentration and
at Fixed Levels of Dust-Lead Concentrations or Loadings . . . . . . . . . . . . . . . . . . . . 208

Figure 5-2. Percentage of Children’s Blood-Lead Concentrations, as Predicted
by the HUD Model and the Rochester Multimedia Model, That Will
Exceed or Equal 10 µg/dL as a Function of Floor Dust-Lead Loading
for Five Soil-Lead Concentrations and Two Window Sill Dust-Lead
Loadings (Geometric Standard Deviation = 1.6) . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Figure 5-3. Percentage of Children’s Blood-Lead Concentrations, as Predicted
by the HUD Model and the Rochester Multimedia Model, That Will
Exceed or Equal 10 µg/dL as a Function of Floor Dust-Lead Loading
for Five Soil-Lead Concentrations and Two Window Sill Dust-Lead
Loadings (Geometric Standard Deviation = 1.72) . . . . . . . . . . . . . . . . . . . . . . . . . . 212

Figure 6-1. Example of an Ideal Situation for Establishing Potential Dripline
Soil-Lead Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

Figure 6-2. Example of a Situation Where the Negative Predictive Value and
Sensitivity Equal 100%, but the Positive Predictive Value and
Specificity are Less than 100% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234


