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Objective

Describe the study design, challenges
and successes of project
management, and present preliminary
summary of results

Note: UIC Institutional Review Board (IRB)
reviewed this research protocol and determined
that it did not involve human subjects.




Background

Several previous studies of exterior lead dust fall
from demolition informed this study

1) Two full studies in East Baltimore (one sampled
3 groups of row houses, other included several
hundred row houses)

2) One Pilot study in Chicago on single-family (4
units or less) demolition

(See references)

Studies used passive dust fall method (APHA
Method 502); One Baltimore study also collected
air samples, results below lab RL of 0.001 mg/m3



Primary Hypotheses

1. Lead dust fall from demolition can exceed
federal standards for interior settled lead dust on
floors (40 pg/ft?) within a day in at least 10% of
demolition sites where dust suppression Is not
used in Chicago.

2. Use of new dust suppression techniques In
Baltimore study will keep lead dust fall levels
significantly lower (p<0.05) than levels at
comparable Chicago demo sites without dust
suppression.



- Target 100 events at free- [y

standing, single-family (4
units or less) homes in
Chicago undergoing
demolition activities

 Measure total and lead
dust fall (deposition rate),
(APHA Method 502,
analysis EPA Methods
3050b & 6020a) near
events and record
housing characteristics
and demo activities
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e Compare to total and
lead dust fall at a
variety of background
locations

e Opportunistic
sampling
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Study Description (continued)

 Compile meteorological
Information

e Characterize dust in
subset of 20 demo/ 5 BG
events using a variety of
size-selective samplers
and analysis for silica,

MS)




Preliminary results

Preliminary dust fall results from 88 events &
dust characterization subset are subjects of 2
posters presented at 2008 AIHCe
conference:

« Alison Welch: Ambient Lead and Dust
Deposition in Chicago and at Demolition Sites

 Bogdan Catalin: Size-Fractioned Particulate
Matter Area Exposure Assessment near
demolition of Single Family Housing Units In
an Urban Environment
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Typical demo process/ activities:
Approach

Street @

Parkway
Sidewalk




Typical demo
process/
activities:
Reaching

Photos courtesy of
Bogdan Catalin




Enclosed stairwell removed
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Typical demo process/ activities:
Tight spaces
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Typical demo process/ activities:
Debris removal




Summary Previous Lead Dust Fall Studies

East Baltimore Study
(1999-2000)
Demolition:

N=22 (3 sets of
rowhouses)

Geo Mean=410 ug/m?/hr
Debris removal:

N=36

Geo Mean=61 ug/m#?/hr
Background:

N=38

Geo Mean=10.0 ug/m?/hr

Chicago Pilot Study
(Mar-Oct, 2006)
Demolition:

N=47 (10 locations)

Geo Mean=48.0 ug/m?/hr w/dust
suppression, 74.5 w/o dust
suppression

Background:

N=22 (6 locations)
Geo Mean=13.0 ug/m?/hr

EBDI East Baltimore 60-day
(11/10/06) N=238

Geo Mean=7.71 ug/m?/hr




Summary of preliminary results for this study

e [EE
samples

N=249 (88
events)

Geo mean =
60.4 ug/m?/hr

Lead content =
1870-1940

ppm
(65% of lead mass

was found in 6
samples)

Non-perimeter

samples
N=145 (88
events)

Geo mean =
16.5 ug/m?/hr

Lead content =
2250-2270

ppm

All Background
samples

N=98
Geo mean =
2.5 ug/m?/hr

Lead content =
130-160 ppm




Preliminary results relative to 15
hypothesis

“Lead dust fall from demolition can exceed federal standards
for interior settled lead dust on floors (40 ug/ft°= 40
ug/ft?/8 hrs=56 ug/m4/hr) within a day in at least 10% of
demolition sites where dust suppression is not used In
Chicago.”

(40 ug/ft?is lead dust clearance level for interior floors).

In first 88 events, 120/249 (48%) perimeter and 37/145
(26%) non-perimeter samples exceeded 56 pg/mé4/hr,
where water hose dust suppression was used at 77/88
events (In some of the 11 events, not used account rain

night before).



Preliminary results relative to 15
hypothesis

Another HUD guideline for exterior surfaces
(HUD Guidelines) is 800 ug/ft>= 800
ng/ft?/8 hrs = 1120 pug/m?/hr).

In first 88 events, 21/249 (8.4%) perimeter
and 4/145 (2.8%) non-perimeter samples
exceeded 1120 pg/m?/hr.

Water hose dust suppression was used at
/7/88 events (In some of the 11 events, not
used account rain night before).



Lead dust fall reduction by distance
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Lead dust fall reduction by distance
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Lead dust fall by distance
ISSUes

Property lines
All particles vs. lead particles

(All) particle size and deposition rates

— MMD = 11.5-12.3 um aerodynamic diameter
—~10% <2.5 um

—~30% 2.5-10 um

—~60% >10 um

Efforts to correlate dust fall with ambient
alr monitoring stations



Project Management

Challenges

* Finding active demo events
(opportunistically)
— Observation and combing neighborhoods
— Gas utility shutoff list
— Resourceful students friendly with demo crews
e Maintaining sampling team and supply
availability w/ fluid schedule

 Remaining unobtrusive at events, not
affecting operations



Project accomplishments and
progress

e 88 active demo events in 2007, good data

e Current housing sale slowdown appears to
have affected frequency of demolitions (2
events found this year)

* Observer effect on dust suppression use?



Conclusions & General IH
recommendations

Passive dust fall sampling has a role in
conjunction with traditional IH methods

Opportunistic sampling forces simpler
study design

Significant amount of lead dust is emitted
by demolition of older homes

Research and improvement of dust
suppression technigues needed
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Importance of Lead (Pb) Detection
for Healthy Homes

= Many old houses contain leaded paints

= Remediation of those leaded paints may
create leaded dusts

» | ead exposure affects the brain and nervous
system of children and causes reproductive
problems and hypertension in adults

= Knowing how much Pb in paints and dusts Is
important both before and after Pb paints
and dusts remediation work.

BUILDING A FRAMEWORK 2008 National Healthy Homes Conference
FOR HEALTHY HOUSING




Instrumental Methods for Lead Detection
In Central Labs

Atomic absorption spectrometry (AA)
Inductively coupled plasma mass spectrometry |
Anodic stripping voltammetry

|
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Advantages Disadvantages
Industrial standard Require sophisticated equipment,
Highly sensitive (down to sample pretreatment, and skilled operators
~ppb or less) Difficult for on-site and real-time detection
Detect a number of Therefore incurs extra time and costs for
targets simultaneously inspectors and government officials

Portable X-ray Fluorometers (XRF) is the state-of-the-art for on-site detection
But XRF is still expensive to acquire and maintain, and difficult to detect at
low concentration, e.g., 90 ppm, safe level for toy.

Our aim: Develop simple, accurate and reliable spot test for Pb

_ BUILDING A FRAMEWORK 2008 National Healthy Homes Conference
FOR HEALTHY HOUSING




The Need for New Spot Test Method for Pb

= Study of available spot test kits showed high rates of either false positive or
false negative results when compared to laboratory results

= US federal “threshold” for Pb in paint is 1.0 mg/cm? or 0.5%
= Rossiter et al. has defined an ideal performance of a spot test kit for Pb
= No current spot test kit can meet the ideal performance standard

= No current spot test kit can move its thresholds (e.g., paint, dust, water, toy)
Threshold for toy (90 ppm) Threshold for paint (5000ppm)

/ ’y
Rossiter, W. J., Jr; Vangel, M. G.;
McKnight, M. E.; Dewalt, G. Spot Test
no no Kits for Detecting Lead in Household
Paint: A Laboratory Evaluation;

Gaithersburg, MD, 2000.
Lead concentration (ppm)

BUILDING A FRAMEWORK 2008 National Healthy Homes Conference
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Recent development in Biology:
Catalytic DNA that is specific for Pb

. cleavage site substrate strand 17DS

¥ /

ACTCA

2
_|
>
_|

_5'
R
ATA TGAGT-3"
A A
Tc® enzyme strand 17E

Ph(I) N\ —
N Z’/"” 7/4_

Amplification’
Mutation

Repeal Rounds ‘.
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Fluorescent Pb sensor based on
catalytic Beacon

Fluorescent

tag Ni2* CdZ2*Mn?2* Zn2* M92+ Co?*Pb%* H20
Substrate strand
N #/ : ,
s S5uM |
RNA linkage _ .
Hybridized with 2uM & '
catalytical DNA  Fluorescence N
suppressed r =
/ 1uM .. . \ ,-—I;-j
7 @
Catalytic DNA . Quench
staraan)(;tlc Heneher 05uM
.V
L /
Fluorescence Detection limit down to 1 nm (0.2 ppb)

Substrate strand signal unmasked (EPA MCL for water: 75 nM (15 ppb))

cleaved . - .
\ //\*/ High selectivity over other metal ions
() L Li, J.; Lu, Y. J. Am. Chem. Soc. 122, 10466-10467 (2000).
Liu, J.; Lu, Y. Anal. Chem. 75, 6666 — 6672 (2003);
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Combining Biology with Nanotechnology:
a Colorimetric Pb?* Sensor based on
catalytic DNA-gold nanoparticles

Pb2* N\

ﬂ

DNAzyme

Extended substrate

DNA-functionalized gold nanoparticle

Liu, J.; Lu, Y. J. Am. Chem. Soc. 125, 6642-6643 (2003).

BUILDING A FRAMEWORK 2003 Mational Healthy Homigs Conferarnce
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Colorimetric Detection of Pb4*

0 03 05 1 2 3 4 5 uM Pb(ll)
o © © Q @ (07 o @
o

Q @@ o O o o e
5uM Mg Ca Mn Co Ni Cu Zn Cd

Fast: Color change (1-2 minutes)

Quantifiable: Color can be monitored by naked eyes
or a portable colorimeter

Liu J.; Lu, Y. J. Am. Chem. Soc. 125, 6642-6643 (2003);
Liu J.; Lu, Y. J. Am. Chem. Soc. 126, 12298 (2004);

Liu J.; Lu, Y. J. Am. Chem. Soc. 127, 12677 (2005).

BUILDING A FRAMEWORK 2008 National Healthy Homes Conference
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ldeal performance curve for Pb test

= US federal “threshold” for Pb in paint is 1.0 mg/cm? or 0.5%
= Rossiter et al. has defined an ideal performance curve of a spot

test kit for Pb

= The key to meeting the ideal performance standard is to design
Pb sensor with tunable dynamic range

Threshold for toy (90 ppm) Threshold for paint (5000 ppm)

Signal

7

I.r

Lead concentration (ppm)

Rossiter, W. J., Jr; Vangel, M. G.;
McKnight, M. E.; Dewalt, G. Spot Test
Kits for Detecting Lead in Household
Paint: A Laboratory Evaluation;

Gaithersburg, MD, 2000.
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Pb Sensor with Tunable Dynamic Range

A. Active DNA

cleavage site

B. Inactive DNA

cleavage site

substrate strand 17DS

substrate strand 17DS

_5 15 A
210
%05
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Wavelength (nm) Wavelength (nm)
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[Pb(Il)LM

Liu, J.; Lu, Y. J. Am. Chem. Soc. 125, 6642-6643 (2003).
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Spot test for Pb In paints: qualitative

1.0 mg/cm? (threshold,

mg Pb / cm? paint

The color change occurs right at federal threshold.

BUILDING A FRAMEWORK 2008 National Healthy Homes Conference
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Spot test for Pb In paints: quantitative

8 107 —e— Latex on latex
;1 —e— Latex paint —e— Qil on ail
—e— Oil paint g1 —*— Oil on Latex
6 —o— Latex on Oil
(=] [=]
o5 O ;4
N N
<, <
0 [
™ ™
0 0 4 -
<?] <
2.
2-
1.
0 T T T T 0 T T T T T T T
. 0 1 2 3 4 5 0 1 2 3 4 5 6 7
Portable colorimeter mglcm? Pb mg/cm? Pb

Lead detection curves obtained with our Pb colorimetric
sensor closely resemble ideal curve

BUILDING A FRAMEWORK 2008 National Healthy Homes Conference
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Beyond Pb detection:
spot test for other targets

A partial list of contaminants recognized by selected DNA/RNA

Amplification Winner

Repeal Rounds

Contaminant type

Examples

Metal ions

Pb?*, Cu?*, UO,#*, Hg?*, As®>*, Zn?*

Radionuclides

U022+

Toxins

Ricin, Abrin toxin, Microcystin

Antibiotics

Vasopressin, Streptomycin, Tetracycline,
Viomycin, Chloramphenicol

Endocrine disrupting
compounds &

17pB-estradiol, Thyroxine hormone

organic molecules

hormones
Amplification
Mubation v Protein HA1 proteins of H5N1 influenza virus
.. Other small Cocaine, Cholic acid, (R)-thalidomide,

Ethanolamine

Cells and bacteria

Anthrax spores, Campylobacter jejuni

J. Liuand Y. Lu, Curr. Opion. Biotech. 17, 580-588 (2006).

D. Mazumdar and Y. Lu, In Nanotechnology Applications: Solutions
for Improving Water Quality (in press).

| BUILDING A FRAMEWORK 2008 National Healthy Homes Conference
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Sensors for mercury, uranium and copper

Fluorescent sensors
Based on catalytic beacon

=

h2e

e ©

Pb?*-dependent 17E DNAzyme

5 r
GT. GAGAAGGIATATCACTCA

CATCTCTTCT ATAG'I'GAG'I'
r

éc‘ESCGG TcC

UO,**-dependent 39E DNAzyme

5 r
GTAGAGGTAGAGAAGG‘rATATCACTCA

LI LILLIILl]]e Y
CATCTCCATCTCTGCA ATAGTGAGT

AGA 37
oG dsc\;:\GACCTTC
~
%I‘ A
TaA

Cu?*-dependent DNAzyme

3 r
AGCTTCTTTCTAATAC(I';GCTTACC

oL AAGAAAGAAC
0

TTTCTTTCT G

Hg?*-dependent DNAzyme
(with UO,?* cofactor)

FTETRTETT T e

CACGTACATCTCTTCA ATAGTGAGT

~ CAGS 37
TEACCTT

4 g

T 2+
Géigf’ + U0,
A, 5

¥ ’
MESRTITERFFSR

Pb?*: Detection limit: 1 nM (0.2 ppb)
EPA MCL: 75 nM (15 ppb)

UO,?*: Detection limit: 45 pM (11 ppt)
EPA MCL.: 126 nM (30 ppb)
(ICP-MS: 420 pM (100 ppt)

Cu?*: Detection limit: 35 nM (2.3 ppb)
EPA MCL: 20 uM (1.3 ppm)

Hg?*: Detection limit: 2.4 nM (0.5 ppb)
EPA MCL: 10 nM (2 ppb)

J. Liu, et al. Proc. Natl. Acad. Sci 104, 2056 (2007).
J. Liuand Y. Lu J. Am. Chem. Soc. 129, 9838 (2007).

: BUILDING A FRAMEWORK
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Beyond Pb detection:
spot test for other targets

Household application Environmental monitoring

= Drinking water (As, Pb, HQ) - Lake

= Food (milk (Ca), vegetable (Fe)) = Soil

= Swimming pool, playground, etc. - Sewage

Detection and Quantification I

Developmental biology or Industrial process monitoring
clinical toxicology = Waste water treatment
= Metal ion spatial distribution = Contamination site remediation
= Real-time change or transportation = Ocean/deep sea Mn*distribution

BUILDING A FRAMEWORK 2008 National Healthy Homes Conference
FOR HEALTHY HOUSING 15



Summary

» Innovative combination of recent breakthroughs in biology
and nanotechnology has resulted in catalytic DNA-

nanoparticle sensors that are highly sensitive and selective.

» A simple, accurate spot test kit for Pb in paints and dusts
has been developed.

» A unique feature is tunable dynamic range that change
colors right at federal threshold, and the change can be
moved with threshold needs (for paint, dust or water).

» The technology can be applied to detecting Pb in other
media such as Pb in water or soil, and to detecting a wide

range of other contaminants in household and environment.

BUILDING A FRAMEWORK 2008 National Healthy Homes Conference
FOR HEALTHY HOUSING
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CLEAN &
COVERT
Code Name:
FUNDRED

A Nationwide School
Art Project conducted
by TEACHERS and
drawn by their
STUDENTS

DELIVER THE VALUE
OF MILLIONS OF
VOICES WITH A

SOLUTION.

Operation: PAYDIRT

DIFFICULT &
DIRTY

Brought to
You by

the

BIG MUD
KREWE

A Pragmatic Landscape
Design and Recovery
Project

A SOLUTION tested and
verified through
scientific trials in the
Field

The Development of a
Citywide Jobs Program















PAYDIRT



SAMPLE: FUNDRED WORKSHEET PDF.
Note: USE WITH LESSON PLAN DOWNLOADED FROM FUNDRED.ORG



ANIMALS



PEOPLE & PLACES






Use an innovative, secure and reliable source of transport

Engine modification
To run on straight

Tank Vegetable oil (SVO)
conversion

Soil to grass color scheme
W/ “company” logo and
Katrina date serial number
designation



Currently 70 Collection Center Vaults in 33 States












TWENTY TO THIRTY PERCENT OF THE CHILDREN OF INNER CITY NEW
ORLEANS HAVE LEAD POISONING.

86,000 PROPERTIES HAVE LEVELS OVER 400 PPM






PAYDIRT DEPOTS

supply centers at the scale of the city



Stockpiling Drying Bagging Growing Delivering

CITY SUPPLY CENTERS

prepare ingredients for distribution to communities



PAYDIRT SQUARES

supply centers at the scale of the neighborhood



Sediment Compost Sediment, Compost, Seed Sacks Sod Mod Meadow Mod

NEIGHBORHOOD SUPPLY CENTERS






Recover New Orleans with low
lead Mississippl River alluvium:
A method for reducing children’s
lead exposure

Howard W. Mielke

Center for Bioenvironmental Research at
Tulane and Xavier Universities

Howard Mielke
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Outline: Lead from Exterior Sources

Major question: How can cities meet the 2010 Public Health
Service goal of@ children with lead exposure at or above 10

ng/dL? “as few as possible”

*Evidence that mediation is not in synch with children’s needs
for preventing exposure to exterior lead sources

*Exterior lead maps of Baltimore and Louisiana and
children’s exposure response to exterior lead sources

*Proposal: An innovative approach to create lead-safe
communities for children

Howard Mielke



Baltimore: Inner vs. Outer City
1970’s perspective on exterior lead

Brick Painted

Howard Mielke



Baltimore 1977: (n = 422 garden samples)
Pb median = 100 mg/kg
P-value < 10-%

< median > median

~5,000 to 10,000 metric tons of lead from
tratfic in Baltimore City during 40-50 years

Howard Mielke



Exterior sources of lead

Lead-based house paints
*U.S. 1880’s — 1978 ban

Lead additives to fuel
*U.S. 1920’s to 1986 ban

Quantity of lead over timer

Howard Mielke



Quantity of Pb from mines to products
in the U.S. (12 million metric tons)

Coating

Howard Mielke



Minnesota Studies on Exterior Lead
Health Impacts-1980’s perspective

St. Paul

Minneapolis

Howard Mielke



Minnesota Legislature 1984 petition to Congress to ban TEL

Exposure changes before and after the USA TEL ban:
National Childhood Lead Surveys 1976-80 and 1988-92

~ 76-80 88-92

% of a0
Children 1]
76-80 101

e

0

% of a0
Children ;]
88-92 "

S

o b




Louisiana Exterior Pb Studies
1989-2008

Howard Mielke



Louisiana: Exterior Pb in
small vs. large cities

Howard Mielke



Input of Pb particles from gasoline
Large vs. small city mid-1960’s to 1970’s

Calculated annual metric tons of lead
emitted within one km radius

of major intersections: Inner-City New
Orleans & Central Thibodaux

400-1200

1000’s Metrictons
95
(N =8)

Median Soil Lead (mg/kg)

New Orleans Thibodaux
Inner City Lafourche
ADT Pb ADT Pb

1000’s MetricIons
s
(N=3)

50-90

Metric tons = (ADT/MPG x Pb/gal. x Fuel Factor

X Auto Emission Factor) x 365 days.

Howard Mielke




New Orleans soil Pb
(N = 5,467; median 120 mg/kg)

< median > median

Howard Mielke



Exterior soil Pb Quantities

Pb per m* x 2.5 cm (~ 3 feet®* x 1 inch depth)
@ 1,000 ppm soil Pb = 37.5 g Pb (37.5 million pg)
@ 500 ppm soil Pb = 18.75 g Pb (18.75 million pg)
@ 250 ppm soil Pb = 9.375 g Pb (9.375 mill. pg)
@ 25 ppm soil Pb = 0.938 g Pb (938,000 ng)

Howard Mielke




Relation of soil Pb content to surface Pb
Particulate Lead on Play Surfaces (PLOPS): SL = -7.4 + 0.41 PLOPS%Y’

U.S. floor Pb standard is 40 pg/ft* (i.e. 0.431 mgPb/m?)
U.S. soil Pb standard is 400 mg/kg
Soil Pb 400 mg/kg ~1500 ugPb/fe (~16 mgPb/m?)

Howard Mielke



Children’s hand-to-mouth playing in Pb
dust contaminated environments

. - LEAD IN
. - =

LEADED

PLUMBING
T v
S —
LEAD IN SOIL LEAD BASED S

PAINT ON VALLS -
FROM
GASCLINE & e ' & WINDOW SILLS

INDUSTRIAL

SOURCES

DUST FROM
PETS AND
FLOOR

Howard Mielke



BLL response (n = 55,551) spatially matched
with exterior Pb (5,467 stratified by 281 Census Tracts)
Census tract matches of BLL & SL in 6 years

Howard Mielke



BLL response to exterior Pb in 286 census tracts

Overall model: BLL=2.038+0.172x(SL)%>
[Agreement (R) of 0.534, an r2 of 0.528, P-value of 1.0x107211]

Howard Mielke



Exterior Lead Coupled with % Children
BLL of 10 pg/dL or greater, 2000-2005
[t* of 0.528, P-value 1.0x1072!]

Median Exterior Lead (mg/kg) % BLL =< 10 ng/dL
e 6.2-445 e 0.00-2.16
44.6- 98.5 2.07 - 5.65
98.6- 403 5.66 - 20.08
e 404-1789 e 20.09 - 54.72
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BLL Response to exterior Pb (airborne & deposition)

Syracuse, Indianapolis, & New Orleans
(Laidlaw et al 2005 EHP 113:793-9)

New Orleans

Ave.
BL

Mar-97 Jul-98 Dec-99 Apr-01 Sep-02 Jan-04

M.A.S. Laidlaw, G.M. Filippelli 2008
Resuspension of urban soils as a
persistent source of lead poisoning

in children: Review and new directions

Applied Geochemistry 23: 2021-2039
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Chronic Pb exposure is associated with
many diseases including:

Irreversible fetal brain damage

Schizophrenia in the era of leaded gas (Oakland study)
Hypertension

All cause and cardiovascular mortality at > 2 pg/dL
Increased cataracts

Chronic kidney disease

Diabetes [ Environ Health Perspect 112:1178-82 (2004)]
Alzheimer's disease

Impaired bone synthesis

Osteoporosis

Howard Mielke



Inverse association between soil lead and
school performance by 4™ graders in
New Orleans (Red=high; Blue=low) p-vaiue 1.7 x 10°

Soil Lead by 4™ Grader’s Science Scores
School District by School District

Jonathan Kozol

Howard Mielke



Societal cost of lead poisoning

Human geography of Est. New Orleans
exterior lead exposure Pre-Katrina cost
$76 million per year

Howard Mielke



Mediation of exterior lead?

Howard Mielke



HUD funded Recover New Otleans study
Mississippi River sediment “Parent soil”
300 tons /minute

Bonnet Cartré
Spillway

v
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Delivery and grading 84 yards’ of
Bonnet Carré soil

Howard Mielke



Final soil preparation and
hydro seeding grass

Howard Mielke



Completed hydro seeding and lawn,
6 weeks later

Howard Mielke



Measurements: Particulate lead on
play surfaces “PLOPS”; soll
samples; entrance wipe samples

Howard Mielke



Impact of intervention on median
soil, PLOPS and entrance wipes

BEFORE AFTER

Soil” 1,000+ | New Soil” K

PLOPS* | 9,349 PLOPS* 32

Front* 172 Front* 45
Side* 198 Side* 33
#mgPb/kg
*(ugPb/ft%)

Child’s BLL response:
Before: BLL ~  pg/dL.
After 6 weeks: BLL |  pg/dL

Howard Mielke




Recover New Orleans with low lead
Mississippi River alluvium

*Pb Legacy: 6 million tons in coatings + 6 million tons as fuel additive
*Huge reservoir of Pb dust 1000’s of pg/ft? in urban soil
*Strong exposure response by children

*Pb poisoning cost ~ $76 mil. / A2 §
*Focus on exterior Pb dust to create children’s lead-safe communities:

*Paint: Total ban on power sanding to prevent lead dust
*Huge reservoir of exterior Pb dust ~86,000 properties with > 400 ppm

or >1500 pg/ft2. Est. mediation cost ~ $300 million
*Payback: ~ 8 years if half of Pb exposure is from exterior sources

*Promote a more just & humane environment; benefits health, education
and behavior of children and the entire communities

Howard Mielke



=~ BUILDING A FRAMEWORK
FOR HEALTHY HOUSING

Recover New Orleans with low
lead Mississippi River alluvium:
A method for reducing children’s
lead exposure
Howard W. Mielke

Center for Bioenvironmental Research at
Tulane and Xavier Universities

Howard Mieke

-

Outline: Exterior Sources of Lead

“There is a growing need for evidence-based science regarding
the sustainable and healthy urban environments for children

*Major issue: What can our nation do to meet the Public Health
Service goal of no children with lead exposure of 10 ng/dL?

+Lead maps of Baltimore and cities in Minnesota and Louisiana
and evidence of childhood lead exposure response to extetior
lead sources

*Evidence that actions are not in synch with causes of exposure

*Proposal: An integrated way to lower childhood Pb exposure

BUILDING A FRAMEWORK
FOR HEALTHY HOUSING

1. Baltimore: Inner vs. Outer City
1970’s Ter Haar perspective

Painted

Howard Miekke

Baltimore 1977: (n = 422 garden samples)
Pb median = 100 mg/kg
p-value < 102

< median > median

Howard Miekke

1983 Baltimore Soil Metal Results
Mielke, Anderson, Berry, Mielke, Chaney
Soil Pb as an exposure factor: AJPH 1983; 73: 1366-9

e e e T

Howard Miekke

Lead-based house paints
*U.S. 1880’s — 1978 ban

Lead additives to fuel
*U.S. 1920’s to 1986 ban

Quantity of lead over time?

Howard Mielke

Quantity of Pb from Mines to U.S.
Cities (12 million metric tons)

Lead usage in tons (x 1000}

Coating

Howard Miekke

2. Minnesota Urban Pb Soil Studies
Health Impacts-1980’s perspective

—n

Howard Miekke

Results from Minnesota
Funded by St. Paul foundation & legislature

. is and Saint Paul i ity vs. ity di were
similar to Baltimore, Md.

‘The amount of soil lead was directly related to the size of the city.

Children’s blood lead was directly associated with the amount of soil
lead in the community.

High school dropout rates were associated with city size and soil lead.
= Minnesota Legislature petitioned Congtess to ban Pb in gasoline

Ban by the Committee on Environment [§
and Public Works

[US Senate, 89th Congress, $.2609
June 22, 1984]

Howard Miekke




Exposure changes before and after the USA ban of TEL:
National Childhood Lead Surveys 1976-80 and1988-92

76-80 88-92

= 10 pg/dL
Y%of

Childrer*|
7680 I___‘“-J

3. Louisiana Soil Pb Research-1990’s on

Field and laboratory geochemistry
experience with New Orleans urban soil
Funding: AMHPS/ATSDR Coop-agreement
*Survey cities, large

small

*Apply GIS to
Map the results

Howard Miekke

Louisiana: City Size vs. Soil Pb

900
800
700
600
500
400
300
200
100

o

MNew Orleans Baton Rouge Monrce  Alexandria  Lafayette Naichitoches
500,000 180,000 50,000 45,000 50,000 15,000

sil lead in parts per millien

» foundation
 street
® open space

Howard Miekke

Input of Pb particles from gasoline
Large vs. small city mid-1960’s to 1970’s

Calculated annual metric tons of lead
emitted within one km radius

of major intersections: Inner-City New
Orleans & Central Thibodaux

New Orleans Thibodaux
Inner City Lafourche
ADT Pb ADT Pb

1000’s  Megrictons |1000°s MetricTons
2 T T
(N =8) (N=3)

Median Soil Lead (mg/kg)
400-1200 | 50-90

Metric tons = (ADT/MPG x Pb/gal. x Fuel Factor
X Auto Emission Factor) x 365 days.
Howard Mielke

New Orleans soil Pb
(n=5,467; median 120 mg/kg)

< median > median

Howard Mielke

Soil Surface (1in.) Quantities of Pb

Pb per m?x 2.5 cm (~ 3 feet? x 1 inch depth)
@ 1,000 ppm soil Pb = 37.5 g Pb (37.5 million pg)
@ 500 ppm soil Pb = 18.75 g Pb (18.75 million pg)
@ 250 ppm soil Pb = 9.375 g Pb (9.375 mill. pg)
@ 25 ppm soil Pb = 0.938 g Pb (938,000 ng)

Howard Miekke

Human response: Children playing in Pb
dust contaminated environments
* TTDI for Pb = 6 pg Pb per day!

Howard Miekke

Relation of soil Pb content to surface Pb
Particle Lead on Play Surfaces (PLOPS): SL =-7.4 + 0.41 PLOPS**”

U.S. floor Pb standard is 40 ng/ft? (i.e. 0.431 mgPb/m?)
U.S. soil Pb standard is 400 mg/kg
Soil Pb 400 mg/kg ~1500 pgPb/fe2 (~16 mgPb/m?)

| US. soil guideline yjelds
around 38 tjr_pe's mote surface
lead per sqffaré foot than
a]ld_wed on indoor floors!

Howard Miekke




BL Response to dry soil (airtborne Pb & deposition)
Syracuse, Indianapolis, & New Orleans
(Laidlaw et al. 2005 EHP 113:793-9)

lh l New Orleans
’ 1

ﬂi\ N\ P-value < u.uul;:ﬂ
o I L S 1
| U

mE = oo oof oo fco o2l L4
M.A.S. Laidlaw, G.M. Filippelli 2008 N
Resuspension of urban soils as a -
persistent source of lead poisoning -
in children: Review and new directions | = —

Applied Geochemistry 23: 2021-2039

Howard Miekke

BL response (n = 55,551) spatially matched
with SL (5,467 stratified by 286 Census Tracts)

]
14
H

freatntang
LLEEHEEE ]

Census tract matches of BL & SL over 6 years

Blood Pb response to soil Pb in 286 census tracts
Overall model: BL=2.038+0.172x(SL)*5

[Agreement (R) of 0.534, an r2 of 0.528, P-value of 1.0x10-211]
» 100 ppm sa0s

7 - Steep slope

'
Low slope = 0.32 pg/dL/100 mglkg

fi

3 byl

Median Blood P (pgidl)

«- EPA Pb guideline for bare soil

o N
Learning reduction @ 2 ng/dL

* o ! 400 800 1200 1800 2000
1.4 ug/dL/100 mgllkg Modian Seil Py (marka)

Howard Miekke

Soil Lead and Percent of Children with
BLL at 10 pg/dL or greater
2000-August, 2005

Median Soil Lead (mg/kg) % BLL < 10 pg/dL
o 62:445 . 000-216
207-565

5:66-20.08

98.6-403 y
o 4041789 ©2009-5472

Howard Mieke

Low Pb exposure is associated with many
chronic diseases including:

m Irreversible fetal brain damage

m Learning disabilities (2 pg/dL)

m Violence

m Schizophrenia in the era of leaded gas (Oakland study)
Hypertension

All cause and cardiovascular mortality at > 2 ug/dL
Increased cataracts

Chronic kidney disease

Diabetes [Environ Health Perspect 112:1178-82 (2004)]
Alzheimer's disease

Impaired bone synthesis

Osteoporosis

Howard Miekke

Lead and Learning: 4" grade Educational
Assessment & Soil Metal Map (n = 111 schools)
[Mielke et al, Env. Res. 97 (2005) 67-75]

i
aniil]
E;;

FEFTTATT
]

it

Howard Mielke

Inverse association between soil lead and
school performance by 4" gradets in
New Orleans (Red=high; Blue=10w) p-vaiue 1.7x10:9

Soil Lead by
School District

4% Grader’s Science Scores
by School District

Jonathan Kozol

Howard Miekke

Societal cost of lead poisoning

Est. New Otleans
Pre-Katrina cost
$76 million per year

Human geography
of lead poisoning

Howard Miekke

4. What can be done?

Norway’s National Action
Plan for Soil Remediation

Howard Miekke




Sunflowers?
Requirement per inch (~yard?) for safe soil

Soil Pb Pb Removal Required
1,000 ppm 36.5¢g

500 ppm 175g

250 ppm 84g

25 ppm OK

Howard Miekke

Ten census tracts with median soil Pb
> 1,000 ppm

Howard Miekke

HUD funded Recover New Orleans study
Mississippi River sediment 5 mg ppm “Parent soil”
300 tons /minute

Howard Mieke

Transporting ~655 yds 3 ot 36 truckloads
of clean soil to an inner city lot & grading

Property with home: Dumping and
Grading 84 yards® of Bonnet Carté soil

Howard Miekke

Final soil preparation and
hydro seeding grass

Howard Mielke

Completed hydro seeding and lawn,
6 weeks later

Howard Miekke

Measurements: Particle lead on play
surfaces “PLOPS”; soil samples;
entrance wipe samples

Howard Miekke

Impact of intervention on median
soil, PLOPS and entrance wipes
BEFORE AFTER

Soil* 1,928 New Soil* 13
PLOPS* | 9,349 PLOPS* 32

Front* 172 Front* 45
198 Side* 83

#mgPb/kg

*(ugPb/ft%)

Before: child BL ~ 23 pg/dL.
After: child BL | 8 pg/dL.

Howard Miekke




Pre-Katrina soil cover on 25 properties
[Mielke et al. Env. Sci. & Tech. 40 (2006) 2784-9]

= BEFORE:
Median 1,051 mg/kg (5 to 19,627)
= Recover with 15 cm (6 inches) of soil
m 100 truck loads of soil brought into the city
m 1,710 cubic yards weighing ~750 tons (about 2 /2 minutes
of sediments carried by the Mississippi River)
= All properties with homes were seeded
= AFTER INTERVENTION:
Median 6 mg/kg (3 to 18)
m Covered 69,153 square ft (6,424 square meters) of land
with clean soil

Howard Miekke

Results of recover New Orleans on 25
properties (soil Pb in mg/kg).

Percentile Before |After 1 mo After 18 mo
min 5 3 5
10% 93 4 7
25% 438 5 10
Median 1051 6 16
75% 1977 9 31
90% 3136 13 75
max 19627 18 1155
n 75 77 78

Howard Miekke

Impact of Katrina and the “catastrophic
structural failure” on clean soils

Howard Miekke

EPA, USGS & DEQ results after
Hurricane Katrina: “historic soil Pb”

LEAD IN THE SOIL
St oy e ey e 14
e i e e s
S o e o gy o i
o T e e | ]
°E - 1

= 1T

35" ﬁ'

e

Howard Miekke

Soil Pb Survey III & H,O depth (m)
46 Census Tracts (874 soil samples)
Collected during the summer of 2006

Z

Howard Miekke

Comparison of soil Pb collected
Pre and Post Katrina n = 46 CT's (n = 874):
MRPC results of Survey II versus IIT
Chance of difference: P-value = 1.7 X 10”7

Survey Il Pb Survey 111 Pb

Howard Mielke

Conclusions: Recover New Orleans with low
lead Mississippi River alluvium

+Pb Legacy: 6 million tons in coatings & 6 million tons as fuel additive
*Huge reservoir Pb dust in urban soil-exposure response of children
+Pb poisoning cost ~ $76 mil./yr
*Focus on Pb dust to establish lead-safe communities for children:
*Paint: Total ban on power sanding and prevent lead dust
+Soil: Huge reservoir of Pb dust ~86,000 properties with > 400 ppm
or >1500 pg/ft2. Est. cleanup cost ~ $225-290 million
«Payback: ~ 8 years if half of exposure is from soil
*New Orleans is an ideal place for a Pb-safe community pilot project
*Promote a more just & humane environment; benefits health, education
and behavior of children and the entire communities

BUILDING A FEAMIWORK
WL rom meaLner wousing
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Introduction

Description of studies in Baltimore (MF) and
Chicago (SF) — Chicago Data Presented
Separately by S. Cali

New dust suppression methods in Baltimore

Results of lead in air, soil, settled dust and dustfall
measurements

Implications for housing demolition work
Evidence of new lead paint production
Conclusions



Global Distribution of Burden of Disease
Lead = 16" in DALYs (WHO 2002)

Figure 4.9 Global distribution of burden of disease attributable to 20 leading selected risk factors
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Existing Lead Standards

Paint

Interior Settled Dust
Soil

Water

Dinnerware

Exterior Airborne Dust

None for Exterior Settled Dust or Demolition



Lead-based

Paint Poisoning
Prevention Act
(1971)

Blood Lead Levels (wdL)
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Percent of U.S. Children Aged 1-5 Years with Blood Lead Levels >= 10 pg/dL, with 95%
Confidence Intervals, NHANES Il, NHANES Ill Phases 1 and 2, and NHANES 1999-2002

Percent
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Has the Lead Problem Already
Been Solved?



1000
10*
Death —= 100
Chelation == 3
2 » CpC PbB 10
§ Developmental toxicity = of concern 3 10
Baseline in—= 1,
contemporary 10
§ j\> humans 3 R 1
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g 3 g
]
6 Natural PbB 10
level 0.01
107"
0.001
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US Childhood PbB Compared to
“Natural” Background PbB

3_
2517 |
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= [ Mean PbB
177 |
0.517 | Bkgd =
o= | | ¢ 0.016 ug/dL
1994 2002 Bkad (Flegal

1986)



The Lead Experience

» A Public Health Success Story
* A “Pyrrhic Victory”

* Future Challenges are Large
— How Large Are They?



Settled Dust Lead & Paint Lead

Current definition of lead paint = 1 mg/cm?
Sand a one square foot area into dust
Spread the dust over a 10 ft x 10 ft room
Resulting lead dust loading = 9,300 ug/ft?
Current US Government Limit = 40 ug/{t?



How Much Lead Paint Is Left?

7.5 billion square feet interior
» 29.2 billion square feet exterior

» Total = 36.7 billion square feet

» Implications for demolition and lead dust
Source: HUD National Survey of Lead and Allergens, 2000



Comparison of
Baltimore and Chicago Sites

* Total Structures in Baltimore Site

— Over 500 buildings in one area demolished

— Typically 3 housing units/bldg

— Avg age 1s pre-1910, likely to have lead paint

— Lead 1n air, soil, ext. settled dust (wipe) and dustfall
* Total Structures in Chicago Site

— Single family units

— Likely to have lead paint

— Lead 1n dustfall (PM,,, PM, ; silica, other metals,
asbestos to be reported later)



Summary of EBDI, Chicago, and

1999 Baltimore Demolition

Housing | Decon- Water Contain-
Type struction | Use ment
EBDI Multiple | Some 2-4 fire Jersey
Row hoses Barrier/
Homes Covered
Fencing
Chicago | Single None None or 6 foot
Family irregular — | fence
Detached lhose
Baltimore | Multiple |None 1 hose Unknown
1999 Row

Homes
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1cago
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Chicago 2006




Chicago 2006

(no dust suppression or site containment)




Chicago 2006

(limited dust suppression)




Debris Removal Chicago 2006

(no dust suppression)




Chicago 2006

no dust suppression/observer)




Baltimore 2006
EBDI Site

a partnership for progress

east baltimore development inc.

Operations Protocol

Operations Protocol for Salvage, Deconstruction, Demolition and Site Preparation Activities



Baltimore

Photo ! Image taken at the 1800 block of Ashland Avenue andBD'D blcck of N. Durham Street
intersection. View from south to the north.



EBDI Demolition Protocols (1)

Roles & Training in Lead Safe Work Practices
Designation of Full Time Dust Suppression Manager
Salvage and Deconstruction

Community Organization Meetings & Notification
Independent Advisory Panel

Walk-off mats and HEPA vacuums for nearby residents
Demolition, Debris Removal, Transport

Landscaping, greening of lots, street and sidewalk cleaning
Environmental Monitoring & Reporting



EBDI Demolition Protocols (2)

— Jersey Barriers
— Fencing with Poly
— Sediment control
— Fire Hoses
At least 2 hoses during active demolition
— one above, one below

* 1 hose used on debris when equipment 1s moving
over it

* 4 hoses on many occasions to reduce dust

— Deconstruction & salvage if feasible given structural
soundness of buildings
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Dust Fall Measurement (ug Pb/m?/hr)
(APHA Method 502)

|/ 107.19.2006 N : 36
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Jersey Barriers and Fencing
Baltimore

Photo 16: Image taken at the 1700 block of E. Eager Street and 1000 block of McDonough Street

intersection. View from south to the north.



Baltimore Results - 1

Media No. Geometric 95% CI Federal
Samples Mean Standard
Airborne Lead 239 <1.0 - 1.5
During (all samples below (quarterly
Demolition detection) average)
(ng/m?)

Soil Lead 16 449 (294, 686) 400 (play
Before (matched) areas)
Demolition 1200 (yard)

(ng/g)
Soil Lead 16 166 (102, 269) 400 (play
After (matched) areas)
Demolition 1200 (yard)

(Lng/g)




Baltimore Results - 2

Media n GM 95% CI Fed Guidance
Setted POD| 19| 74 g /fi2 | (24,233) | 800
Demolition (tI'OllghS)

Exterior 2
Jeror 19 44 g /2| (21,90) | 800
After Demo
& Cleaning (tI'OllghS)
Ambient 36 <5.71 None
Dustfall Pb 5
(1 mile away) HE /m*/ hr
Demolition 238 7.64 <5,257 | None
Dustfall Pb

ug /m? / hr




DustFall Lead Loading

Lead in Dust Fall by Date and

200

—— Cnase W
= Chase E
Wwash. N
1'.I'1'.l"3'3|"| S
—w— Ashland E
—a— A shland VY
— Broadway S
—— Biroachway M

Sampling Site (Baltimore)

e Peak of
23 .85
ug/m?/hr
observed at
Broadway
North
during a
day when
several
houses
collapsed.



Exterior Pb Dustfall Standard?

Currently does not exist

Existing exterior dust lead cleanup standard from
US Dept of Housing & Urban Development =

800 ug/ft?
Assume 1 hour = 8,600 ug Pb/m?/hr
Assume no loss to wind, rain, re-entrainment

Estimate number of days of demolition that would
be required to exceed the HUD guideline



Days of Demolition for Dust Fall Lead
Loading to Reach HUD Standard

(Baltlmore) e For Chase West it

would take 94 days of
- R —— full time eight hour a
140 ] day demolition to
m :ng 5 a 15 = reach 800 ug/ft2
g o - M — * For Broadway North
ig il = ] it would take 75 days
2 | of continuous
R demolition eight
PG R o g hours per day to
@@@ c}ﬁ & ﬁ{\ ?ﬁ{\:@@:&rﬁﬁh oy exceeg 800 },}L,g/ ft?

Sampling Site * From THTI06 fo 10/5/06



Days of Demolition for Dust Fall Lead

Loading to Reach HUD Standard
(Chicago)
Max dustfall lead = 32,000 ug Pb/m?/hr
1 hour std = 8,600 ug Pb/m?/hr
Standard would be exceeded in only
16 minutes of demolition activity

Occupied houses 1n Chicago are within 3-5
meters of demolition

Distance from Demolition (Next Talk S
Cali)




Future Work

Particle size distribution, metal speciation, silica,
asbestos, total dust, PM,  and PM,,

Correlation between ambient pollutant monitoring
and dustfall for lead, PM?

Replicate samples to estimate spatial variability

Policy implications for better control of dust
emissions from housing demolition

Need for exterior settled dust lead standard
Need for demolition dust suppression



Available online at www.sciencedirect.com

sm:ucs@nmec‘r- Eﬂvirﬂﬂmeﬂtﬂl
Research

Environmental Besearch 102 (2006) 9-12

www elsevier.com/ locate/envres

The lead content of currently available new residential paint in
several Asian countries ™

C.S. Clark®*, K.G. Rampal®, V. Thuppil®, C.K. Chen®, R. Clark®, S. Roda®



New Lead Paint Production

Table 1

Lead Concentration (ppm) in new houschold paints by country (analyses by atomic absorption)

Country Number ol paint Median (ppm) Maximum (ppm) % (No.) Paints
samples =600 ppm

China 9 3280 73,400 56 (5)

India 17 16,720 187.200 100 (17)

Malaysia 32 21,300 143,000 72 (23)

China, India, and Malaysia S8 17,570 187,200 T8 (45)

combined

Singapore 22 9 3500 9(2)




‘F’
veb American Public Health Association

APHA

e Calling for a Global Ban on Lead Use in
Residential Indoor and Outdoor Paints,

Children’s Products, and All
Nonessential Uses in Consumer Products

* Policy Date: 11/5/2007
Policy Number: LB-07-01


http://www.apha.org/

Future Challenges (1)

» Updated or new exposure limits needed for
dustfall from housing demolition, new
paint, settled interior dust, plastics, airborne

particulate & consumer products

* Immigrants to US have high blood lead
levels, suggesting large exposures in
developing world

* No clear global regulatory system



Future Challenges (2)

Non-essential uses of lead continue to
proliferate

Primary Prevention 1s essential, but reactive
approach still dominates

Recalls are ineffective

Need to address both legacy sources and
emerging exposures



Conclusion

The Lead Experience:

One of the Best Public Health Success
Stories, but

Primary Prevention Remains a Large
Challenge

Dust from Housing Demolition Requires
Control
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