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ABSTRACT 

Objective. We measured lead and other heavy metals in dust during older 
housing demolition and effectiveness of dust suppression.

Methods. We used American Public Housing Association Method 502 and 
U.S. Environmental Protection Agency Methods SW3050B and SW6020 at 97 
single-family housing demolition events with intermittent (or no) use of water 
to suppress dust at perimeter, non-perimeter, and locations without demolition, 
with nested mixed modeling and tobit modeling with left censoring.

Results. The geometric mean (GM) lead dust fall during demolition was 6.01 
micrograms of lead per square foot per hour (μg Pb/ft2/hour). GM lead dust 
fall was 14.18 μg Pb/ft2/hour without dust suppression, but declined to 5.48 μg 
Pb/ft2/hour (p50.057) when buildings and debris were wetted. Significant pre-
dictors included distance, wind direction, and main street location. At 400 feet, 
lead dust fall was not significantly different from background. GM lead concen-
tration at demolition (2,406 parts per million [ppm]) was significantly greater 
than background (GM5579 ppm, p50.05). Arsenic, chromium, copper, iron, 
and manganese demolition dust fall was significantly higher than background 
(p0.001). Demolition of approximately 400 old housing units elsewhere with 
more dust suppression was only 0.25 μg Pb/ft2/hour. 

Conclusions. Lead dust suppression is feasible and important in single-family 
housing demolition where distances between houses are smaller and com-
munity exposures are higher. Neighbor notification should be expanded to at 
least 400 feet away from single-family housing demolition, not just adjacent 
properties. Further research is needed on effects of distance, potential water 
contamination, occupational exposures, and water application. 
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Residential demolition and its impact on vacant lot hydrology:
Implications for the management of stormwater and sewer
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h i g h l i g h t s

• Some cities have a coincident over-
abundance of stormwater volume
and vacant land.

• Demolition processes can alter the
qualities of vacant land.

• We assessed urban vacant land soils
and their hydrology.

• Data was used to show how vacant
lots could be used as infiltrative green
infrastructure.
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a b s t r a c t

Increased residential demolitions have made vacant lots a ubiquitous feature of the contemporary urban
landscape. Vacant lots may provide ecosystem services such as stormwater runoff capture, but the extent
of these functions will be regulated by soil hydrology. We evaluated soil physical and hydrologic char-
acteristics at each of low- (backyard, fenceline) and high-disturbance (within the demolition footprint)
positions in 52 vacant lots in Cleveland, OH, which were the result of different eras of demolition process
and quality (i.e., pre-1996, post-1996). Penetrometer refusal averaged 56% (range: 15–100%) and was
attributed to high concentration of remnant buried debris in anthropogenic backfill soils. Both disturb-
ance level and demolition type significantly regulated infiltration rate to an average of 1.8 cm h−1 (range:
0.03–10.6 cm h−1). Sub-surface saturated hydraulic conductivity (Ksat) averaged higher at 4.0 cm h−1

(range: 0–68.2 cm h−1), was influenced by a significant interaction between both disturbance and demo-
lition factors, and controlled by subsurface soil texture and presence/absence of unconsolidated buried
debris. Our observations were synthesized in rainfall-runoff models that simulated average, high- and
low-hydrologic functioning, turf-dominated, and a prospective green infrastructure simulation, which
indicated that although the typical Cleveland vacant lot is a net producer of runoff volume, straight-
forward change in demolition policy and process, coupled with reutilization as properly designed and
managed infiltration-type green infrastructure may result in a vacant lot that has sufficient capacity for
detention of the average annual rainfall volume for a major Midwestern US city.

Published by Elsevier B.V.
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+ Every house exceeded existing standards for lead 
and for dust exposure
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+ Soil lead concentration increases with depth
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Lead is in the soil around most homes in Cleveland.
• The lead comes from lead in old paint and from gasoline spills. 

Lead in bare soil can poison young children. 
• Soil gets on children’s hands and toys. When children put their fingers and toys in  
   their mouths, they eat lead. 
• Soil can also be tracked into the house on shoes. It can be blown in through open 
   windows and doors. Then children get lead dust on their hands and toys when they 
   play on the floor. 

Cover bare soil to protect children. 
• Grass, plants, even thick weeds can protect children from contact with lead in soil. 
• You can use mulch, wood chips, gravel, top soil, sand, bricks or other material to 
   cover bare soil. 

Tenants for Healthy Housing – Environmental Health Watch & Cleveland Tenants Organization

If you have answered yes to any of these questions, have your home tested by a certified professional by  
contacting 1-800-424-LEAD (5323) or visiting www.epa.gov/lead. If you rent, find out if your landlord has 
checked your home for lead. Have your children tested for lead poisoning by asking your doctor or your 
health specialist at a Head Start center to do a simple blood test. Medicaid should pay for the cost of the 
lead poisoning test.  

Home Checklist
Lead Poisoning

1. Was your home built before 1978? 
A majority of homes built before 1978 (especially homes built throughout the 1940s to 1960s), contain 
lead-based paint, which can have a dangerous effect on the health of young children (under the age of 
six) and pregnant women.

2. Do you see walls, furniture, or window sills in your home with  
chipping or peeling paint? 
Lead-based paint is unsafe if it peels, chips, or cracks. Harmful lead dust is created when windows, doors, 
edges of stairs, rails, or other lead-based painted surfaces wear away over time. You or your landlord can 
get your home checked for lead by hiring a trained, certified professional. Many young children put their 
hands or other objects covered with lead dust in their mouths, which can cause serious damage to their 
health. Wash children’s hands, bottles, pacifiers, and toys often.

3. Do your children play in lead-contaminated soil near your home? 
Soil around homes with lead-based paint may have lead chips, dust, or flakes in it. Children can acciden-
tally swallow this soil while playing outdoors, or the soil may be tracked indoors from shoes onto carpet 
and floors where children can eventually come into contact with it. Teach children to wipe and remove 
their shoes, as well as to wash their hands, after playing outdoors.

4. Do you store food in imported pottery that contains lead? 
Imported pottery and dishware usually contain lead. To protect your family from lead poisoning, use 
imported pottery only for decoration, and keep food and drinks in other safe, storage containers.

5. Do you work with lead in your job? 
You may be exposed to lead on the job if you work as a painter, ironworker, construction worker, cable 
splicer, automobile radiator repair mechanic, firearms instructor, metal shop worker, stained glass artist, 
or battery maker. If you work in a lead-related industry, change your work clothes before entering the 
home, wash your work clothes separately from the clothes you wear around your family, and remove 
your shoes before entering your home, as lead can be tracked indoors onto carpets, floors, and furniture.

If yes,

The following questions will help you determine if 
your family is at risk for lead poisoning. 

ü

ü

To find simple ways to prevent lead poisoning in your home look  
for the “Chance of a Lifetime” brochure at your Head Start center.

Give children a safe place to play outdoors. 
• A sandbox with clean sand is one way to keep young children away from lead in 
   soil.  

Stop dirt at the door. 
• Place a rug at each entry door and wash the rugs often. 
• Remove shoes at the entry door to keep lead dust out. 

Keep floors clean. 
• Vacuum carpets weekly. 
• Wash floors weekly. 

Keep children from eating dirt and dust that may 
contain lead. 

• Wash hands, toys, bottles and pacifiers often. 

Test young children for lead poisoning. 
• Test children’s blood-lead levels at ages 1, 2, 3, and 4. 

For information on lead contamination in gardens see: www.ehw.org

Cleveland Tenants Organization 
(216) 432-0617 
www.clevelandtenants.org 
mail@clevelandtenants.org 

(216) 961-4646
www.ehw.org 
e-h-w@ehw.org
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+ Abatement testing should drive building removal 
and rehab strategy

+ Decon process can be managed for dust exposure 
(e.g. limited de-nailing on a job site)

+ More research is needed, along with improving 
public awareness
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RISK ASSESSMENT / LEAD INSPECTION REPORT  
COMPLIANCE CHECK LIST  

REQUIREMENTS REFERENCE 
Title Page 

Date of assessment/inspection 
R325.99403 LI; 
R325.99404 RA; 
HUD 2012; 5-90, 7-32 

Address of each building 
R325.99403 LI; 
R325.99404 RA; 
HUD 2012; 5-90, 7-33 

Apartment number(s) 
R325.99403 LI; 
R325.99404 RA; 
HUD 2012; 5-90, 7-33 

Name, address, phone number of the owner(s) and each building 
manager 

R325.99403 LI; 
R325.99404 RA; 
HUD 2012 5-90, 7-33 

Name and certification number of risk assessor and/or lead inspector 
conducting testing 

R325.99403 LI; 
R325.99404 RA; 
HUD 2012; 5-90, 7-33 

Name, address and phone number of the company employing the risk 
assessor/inspector   

R325.99403 LI; 
R325.99404 RA; 
HUD 2012; 5-90, 7-33 

Table of Contents 
R325.99403 LI; 
R325.99404 RA; 
HUD 2012 5-90 

Definition of a Risk Assessment and why it was performed HUD 2012; 5-90  
Owner responsibility regarding the Federal Lead-Based Paint 
Disclosure Rule and lessees and potential buyers 

HUD 2012; 7-34, 7-35, 
5-86 

Lead poisoning prevention education HUD 2012; 5-86 
Executive Summary 
Plain language conclusion section is designed to provide easy 
identification of all lead hazards (or lead paint) located near the front 
of the report.  This section includes the following: 

• Results of any environmental sampling that denote positive for 
lead paint, grouped by sampling methodology (LI) 

• Results of any environmental sampling that denote a lead 
hazard, grouped by sampling methodology (RA) 

• Applicable comparison standards 
• Units of measurement 
• Stand-alone description of each sampling location/component 

R325.99403 LI; 
R325.99404 RA;  
HUD 2012; 5-111; 5-112, 
7-33 

Description of location, type and severity of identified lead hazards 
and any potential hazards;  Locations of identified hazards of paint and 
soil must be unambiguous; the identification system is clear 

R325.99404 RA; 
HUD 2012, 5-23, 5-94 
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D-SECTOR
report

prepared April 2013 by NextEnergy

II. state of the market
The intended outcome of this working group was to establish a 
collaborative plan for the deconstruction sector, and not only for a 
specific organization or entity operating within the sector. A first step 
in this process was mapping and reaching consensus upon the active 
agents and participants in deconstruction activities in Detroit.

WHO IS DOING WHAT

At present, multiple entities are providing the training required 
to participate in Construction Demolition and Environmental 
Remediation (CDER) activities in southeast Michigan. Training 
programs are being facilitated by Detroiters Working For 
Environmental Justice (DWEJ), by an umbrella partnership including 
WARM that touches several organizations, and also by Goodwill 
Industries. Each program prepares workers, typically from prison re-
entry programs, for jobs including deconstruction and soft-stripping, 
as well as jobs in new construction.

At the moment in Detroit WARM Training Center is the only supplier 
of deconstruction services. Because the working group approaches 
this from a sector-wide approach, the working group would like to 
highlight the future need for the incubation of additional suppliers 
of deconstruction services in the Detroit market, and also note that 
other than the ability to provide a tax write off, there is little reason for 
a deconstruction contractor to be structured as a 501(c)3.

Multiple suppliers exist for the provision of soft-stripping services, 
including Habitat for Humanity and WARM Training Center. Soft strip-
ping involves the the removal of non-structural, interior materials, 
activities which may require insurance and liability coverage but pres-
ently not licensing or permitting on a per-activity basis. 

Likewise there are multiple retailers of objects salvaged from build-
ings operating in the Detroit metro region, including Habitat for Hu-
manity Detroit and Materials Unlimited, of Ypsilanti. For the duration 
of the working group’s process, ASWD was open and operating, and 
thus, the third retailer in the region and the lone Detroit-based retail-
er.  This changed when ASWD closed in April 2013.

APRIL 2013: KEY TAKEAWAYS

The (possibly) temporary closure of ASWD  offers an unfortunate 
opportunity to evaluate what has worked in service of the market in 
the past, as well as the activities and structural choices which have 
hindered its development and could be potential future barriers.

(1) As of April 2013 there is not a destination retail space open in De-
troit dedicated to the sale of salvaged building materials. Whether sal-
vaged via a deconstruction service provider or a soft-stripping opera-
tion, a walkable, shoppable retailer does not presently exist within the 
city limits. At present there is no retailer selling materials whose value 
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