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Foreword       

The current study is the fifth in the series of evidence- based work 
to de te rmine the pre s e nce of le ad in our e ve ryday live s , car r ie d 
out by T oxics Link ove r the pe r iod of the pas t fe w ye ars . T he 
s tudie s re late d to the pre s e nce of he avy me tals (including le ad) in 
ve ge table s through air , in ve ge table s through ir r igation wate r , le ad 
in toys , and le ad in hous e hold paints . Othe r s imilar s tudie s re lating 
to me rcury have als o be e n car r ie d out by us and are a ll- available 
on our website (www.toxicslink.org).   

T he pre s e nce of le ad (and of cadmium and me rcury) s e e ms to be 
ubiquitous in our live s , and can le ad to high e xpos ure s . T his of 
cours e is comple te ly avoidable .  T he re is we ll- e s tablis he d me dical 
evidence that exposure to lead and some other heavy metals cause 
s ignificant and ir re ve rs ible harm to human he alth. Childre n are 
mos t vulne rable and mos t a t r is k. T his has be e n fully re cognize d 
by the World He alth Organization (WHO) and othe r author ita tive 
agencies.   

It is the re fore s urpr is ing that in India , whe re the re has be e n a 
growing conce rn about harms to human he alth caus e d by che mical 
e xpos ure s , the re has be e n ve ry little a tte ntion give n to he avy 
me tals like le ad, e ve n whe n s afe r a lte rnative s are e as ily available .  
In the de ve lope d wor ld, many le ad- containing products have be e n 

banned for more than a half- ce ntury, and s ource s of le ad 
e mis s ions to the e nvironme nt are he avily re gulate d. In re ce nt 
ye ars , the re has be e n impor tant inte rnational progre s s in phas ing-
out le ad from pe trol, but the inte rnational community has give n 
little a tte ntion to othe r major s ource s of le ad e xpos ure . Re ce ntly, 
the Unite d Nations Environme nt Program (UNEP) has be gun to 
debate international action on heavy metals, but only the context of 
the ir pos s ible long- range trans por t acros s inte rnational borde rs . 
While unde rs tandably, de ve lope d countr ie s act in s e lf- inte re s t to 

http://www.toxicslink.org
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prote ct the ir own populations from s uch e xpos ure s , we in India 
have done too little. 
                         
India , having re ce ntly re move d le ad from pe trol, s e e ms to be lie ve 
that the tas k is done and ove r with. Howe ve r , as our s tudie s s how, 
this is far from the cas e . In a ll our s tudie s , we have found an 
alarmingly high le ve l of le ad in e ve ryday e nvironme nts and 
products . Howe ve r India doe s not re gulate le ad- containing 
products with mandatory standards that manufacturers must follow. 
Some manufacture s appe ar to be making products that me e t the 
le ad conte nts s tandards of inte rnational marke ts whils t s upplying 
le ad lade n products in India . T his c le ar ly re fle cts the duality of the 
approach, and the lack of government policy or public awareness.   

This study of lead in household dust was undertaken to examine an 
impor tant s ource of e xpos ure . Le ad in dus t is ofte n inge s te d by 
childre n and harms the ir he alth. It affe cts the brain, de cre as e s 
life long inte llige nce , and caus e s be havior dis orde rs . Dus t is 
pre s e nt in our home s and all around us . Whe n hous e hold dus t 
contains le ad, childre n are e xpos e d. We ne e d an urge nt re s pons e , 
s ince mos t major s ource s of le ad are re place able by much s afe r 
a lte rnative s . T his has be e n known for de cade s by the indus try and 
by scientists. Not to take action, is criminal.  

Ravi Agarwal, 
Director,  
Toxics Link 
H- 2 Jangpura Ext. 
New Delhi  110014 
India 
Tel:+ 91 11 24328006/ 24320711 
Fax +91 11 24321747    
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About Toxics Link  

Toxics Link is an information outre ach and e nvironme ntal 
advocacy organization s e t up in 1996. It has a s pe cial e mphas is on 
re aching out to gras s roots groups and community bas e d 
organization. T he are as of its e ngage me nts include re s e arch, 
outre ach and policy advocacy on is s ue s of communitie s and urban 
waste, toxics free healthcare, hazardous waste and pesticides.   

T oxics Link works clos e ly with all s take holde rs working on s imilar 
is s ue s and has be e n conducive to the formation of s e ve ral common 
platforms for the m. It a ls o ne tworks inte rnationally and is par t of 
international networks working on similar issues.  

The mission of the organization is to:  

Working toge the r for e nvironme ntal jus tice and fre e dom from 
toxics . We have take n upon ours e lve s to colle ct and s hare both 
information about the s ource s and dange rs of pois ons in our 
e nvironme nt and bodie s , and information about c le an and 
s us tainable a lte rnative s for India and re s t of the wor ld

  

Delhi Address: 
H- 2 Jangpura Ext. 
New Delhi  110014, India 
Phone + 91 11  24328006/ 23420711 fax: 24321747 
info@toxicslink.org
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Summary and Conclusion   

T he s tudy analyze d 99 s ample s of dus t take n from floors in De lhi 
hous e s for le ad conte nt. It a ls o analyze d 49 s ample s of dus t take n 
from windows ills . T he findings we re the n compare d with s tandards 
that have be e n s e t by the Unite d State s Environme ntal Prote ction 
Age ncy (USEPA). Unde r the USEPA s tandards , a hazard e x is ts , 
and a hous e is not cons ide re d to be cle an e nough to be occupie d 
by childre n, whe n the re are 40 or more micrograms of le ad in dus t 
per s quare foot on its floors ; or whe n the re are 250 or more 
micrograms of le ad in dus t pe r s quare foot on its inte r ior 
windowsills.  

T he s tudy found that 31% of the floor dus t s ample s colle cte d from 
De lhi hous e s that it analyze d e xce e de d the USEPA s tandard; and 
that 14% of the of the window s ill dus t s ample s in analyze d 
e xce e de d the USEPA s tandard. T his s ugge s ts that the le ad conte nt 
of the dust in many Delhi homes is at a level that poses a hazard to 
children.  

More s tudie s are ne e de d to fur the r docume nt the le ad conte nt of 
dus t in hous e s in De lhi and in othe r par ts of India . Howe ve r , it is 
likely that the levels we found in Delhi houses are typical of will be 
found in urban are as acros s the country. T oxics Link the re fore 
conclude s from this s tudy that action is ne e de d to fur the r control 
sources of lead dust in India.   

T he phas e - out of le ad from pe trol in India was a good fir s t s te p. 
Howe ve r , mandatory gove rnme nt re gulations are now urge ntly 
ne e de d to phas e - out and ban othe r s ource s of le ad in the 
environment s tar ting with le ad- containing paints . Additional work 
is ne e de d to ide ntify othe r major s ource s of le ad contamination in 
India and to de ve lop the re gulations ne e de d to br ing the m too 
under control. 
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I NTRODUCTION    

Hous e hold dus t intake is a s ignificant pathway of human e xpos ure 
of many contaminants including microorganis ms , toxic flame -
retardants (Jone s - Otazo e t a l., 2005), s ynthe tic organic 
contaminants and alle rge ns . Hous e hold dus t is a ls o a ve ry 
impor tant pathway of he avy me tals , par ticular ly le ad. Le ad (Pb) in 
hous e hold dus t is e s pe cially dange rous to childre n who are 
e s pe cially s e ns itive and who inge s t le ad from playing c los e to the 
ground and having frequent hand- to- mouth contact.    

Be caus e of wide s pre ad and dive rs e us e of le ad, its conte nt in dus t 
is de pe nde nt upon many factors . T he pre vious us e of le ad bas e d 
gas oline (which has now be e n phas e d out in India) was probably 
the large s t s ingle s ource of le ad in the ge ne ral e nvironme nt, and 
lead from this source continues to circulate. Important sources that 
are mainly local include the manufactur ing and re cycling of le ad 
batte r ie s ; le ad s me lting and le ad mining indus tr ie s ; abandone d le ad 
s me lte rs and old mine s ; garage s that work on car radiators ; 
hazardous waste sites; and others.  

Additionally, when lead based paints are used in and around homes, 
this contr ibute s dire ctly to the contamination of hous e hold dus t 
with le ad.  T he paint on inte r ior walls de grade s whe n it is e xpos e d 
to s unlight and its le ad conte nt be come s par t of the hous e dus t. 
Paint can als o crack or blis te r and re le as e paint chips that the n 
crumble . Whe n building e xte r iors are coate d with le ad paint, le ad 
contamination in the soil surrounding the structure is common.  

The above- mentioned factors can all contribute to the lead content 
of hous e hold dus t. T he occupations of re s ide nts , the age and 
location of the hous e , its proximity to e nvironme ntal s ource s of 
lead, and other considerations all play a role.  
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Hous e hold dus t is a major s ource of childhood le ad e xpos ure . 
Although childre n are known to e at paint chips , contaminate d dus t 
and s oil are ofte n the mos t s ignificant s ource s of e xpos ure for 
children. Significant exposure may also occur from lead paint when 
s malle r par tic le s be come airborne dur ing s anding and s crapping 
while repainting and remodeling. In addition, damaged paint and the 
we athe r ing of paints on the e x te r ior of buildings als o contr ibute to 
le ad in s oil and e x te r ior dus t making contaminate d s oil anothe r 
s ignificant s ource of e xpos ure to childre n. Inge s tion of inte r ior and 
e x te r ior dus t, le ad bas e d paint chips and contaminate d s oil are a ll-
important sources of lead exposure in infants and young children.   

Source appor tionme nt of le ad in hous e dus t has be e n conducte d by 
us ing automate d s canning e le ctron micros copy (Hunt, A. e t a l., 
1992; Hunt, A. e t. a l., 1993) and by pe r forming mas s balance 
analys e s (Adgate , J. L. e t a l., 1998). In the s e s tudie s , the e x te r ior 
s ource s (s tre e t dus t/s oil) and le ad bas e d paint appe are d to be 
major contr ibutors to contamination of the re s ide ntia l e nvironme nt. 
T he e x te nt of the le ad abs orption form the s e s ource s de pe nds on 
the duration and inte ns ity of e xpos ure , age , hand- to- mouth 
be haviour , the cons umption of nonfood s ubs tance s (pica), 
socioeconomic status, diet and cultural practices.   

The following pie chart (Fig- 1) represents the percentage usage of 
le ad in diffe re nt indus tr ia l s e ctors in India in 1999- 2000 (T andon, 
S.K., 1999)   
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Percent use of Lead in different industrial sectors in India
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Cable sheathing
5%
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6%

Ammunition
6%

Other uses
3% 

The domestic demand for lead in India is approximately 170000 t/y 
while the total pr imary s me lting capacity in the country is 89000 
t/y. T his gap in de mand and s upply cre ate s the ne e d for India to 
impor t le ad, mainly from China, Kore a and Aus tra lia . Production of 
lead concentrates in India is given in table- 1.   

Table- 1 Production of lead concentrates in India. 
States 2002- 03  

(in tones)  
2003- 04 
(in tones) 

2004- 05 
(in tones) 

AP 3153 - - 
Rajasthan 55806 72958 81601 
Sikkim 148 111 34 
Total 59107 73069 81635 

 

Source : Uns tar re d que s tion numbe r 2534, ans we re d on 14th March 2006 in the Lok 
Sabha (Lower House) of Indian Parliament  

Wor ldwide USA, China, Japan, the Europe an Union and India are 
the major cons ume rs of le ad. Le ad s upply in wor ld is controlle d by 
Australia and China. 



 

11

     

Household dust and Human Exposure Pathways  

Many s tudie s have be e n conducte d in the pas t to e xamine the 
re lations hip be twe e n le ad le ve ls in s oil and hous e hold dus t and 
blood- le ad le ve ls of childre n re s iding in the home (Brune k re e f et 
al., 1981; Charne y e t a l., 1980; Die me l e t. a l., 1981; Milar and 
Coone y, 1982; Roe ls e t a l., 1980; Galke at a l., 2001; Lanphe ar e t 
a l., 1998). T he re have be e n s e ve ral re por ts on the corre lation of 
hand lead to blood lead to support the hand- in- mouth route of lead 
inge s tion (Charne y e t a l., 1980; Duggan, 1980; Roe ls e t a l., 1980). 
An impre s s ive re s e arch e ffor t has focus e d on the role of le ad 
contaminate d dus t in contr ibuting to childre n s blood le ad le ve ls 
ove r the las t thre e de cade s . None the le s s , the re is s till de bate 
about s ource s of the le ad in dus t a lthough le ade d gas oline and 
lead- based paints appear to be major contributors.  

Some argue that le ad- bas e d paint is the mos t impor tant s ource of 
le ad e xpos ure and that it is a major contr ibutor to le ad in s oil and 
dus t. In the Unite s State s much of the le ad contaminate d dus t 
come s from painte d s ur face s or from automotive or indus tr ia l 
pollution fallout (Clark e t. a l., 1985). Se ve ral s tudie s have s hown 
that the e le vate d le ad le ve ls in blood (B- Pb) of pre s chool childre n 
we re s trongly as s ociate d with e le vate d le ad le ve ls in hous e dus t 
(D- Pb) (Charne y e t a l., 1983; Borns che in e t a l., 1986; T hornton e t 
a l., 1990; Davie s e t a l., 1990; Clark e t a l., 1991; Cambra and 
Alons o, 1995; Lanphe ar e t a l., 1996; Rhoads e t a l., 1999). T his 
as s ociation be twe e n B- Pb and D- Pb has be e n attr ibute d to dus t 
inge s tion from the fre que nt hand- to- mouth be haviour of young 
children (HUD, 1995).   

Othe r s tudie s have ide ntifie d flaking le ad- bas e d paint, road dus t, 
garde n s oil, and airborne le ad- be ar ing par tic le s as major s ource s 
of le ad in hous e hold dus t (Yiin e t a l., 2000). Mie lke and Re agan 
(1997) conclude d in the ir re vie w pape r that le ade d gas oline 
s howe d gre ate r impor tance compare d to le ad- bas e d paint as a 
s ource of e xpos ure .  Howe ve r , we als o know that home s with le ad 
paint on the inte r ior and/or e xte r ior are more like ly to have le ad 
contaminate d s oil and dus t. Mos t s tudie s concur that le ad 
contaminate d dus t and s oil re s ulting from le ade d gas oline and the 
pre s e nce of le ad- bas e d paint is a more s ignificant pathway of 
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human le ad e xpos ure than the pre s e nce of only le ad- bas e d paint. 
Once a country phas e s out the us e of le ade d gas oline , its 
contr ibution to hous e hold dus t de cline s ove r time , and othe r 
sources become more important.  

Le ad bas e d paint in olde r hous e s has long be e n as s ociate d with 
e le vate d blood le ad in childre n re s iding within the m (Clark, e t a l., 
1985). In one of the fir s t s tudie s on le ad in paints and s oil in India , 
Clark, et. al., (2005) concluded that lead paint should be considered 
a significant potential source of lead poisoning in the country. They 
te s te d the le ad conte nt of 29 paint s ample s colle cte d from Gujarat 
and Karnataka in India and re por te d that 11 of the m we re e ithe r 
e qual or e xce e de d 1.0 mg/cm3. In one of the s tudie s to inve s tigate 
the s ource s of le ad in e nvironme nt in childre n with e le vate d blood 
le ad conce ntrations with the he lp of Fie ld Por table X- Ray 
Fluore s ce nce Analyze r , Kuruvilla A., e t. a l., (2004) attr ibute d high 
blood le ad le ve ls in thre e of te n childre n to be like ly due to le ad-
bas e d paint: in one child with the br ightly coloure d s wings painte d 
with le ad bas e d paint in an are a whe re he routine ly playe d. In 
anothe r cas e high blood le ad le ve l was as s ociate d with a ra iling 
coate d with le ad bas e d ye llow paint whe re the child playe d. T he 
third child with high blood le ad le ve l a ttr ibute d to le ad- bas e d paint 
had the habit of licking the painte d s ur face (pica) le ading to 
ingestion of lead.   

In one of the re ce nt s tudie s done by this author on le ad conte nt in 
hous e hold paints it was found that about 84 pe rce nt of s ample s of 
ne w e name l paint available in the Indian marke t containe d le ad at 
levels more than 600 ppm (Kumar A, 2007). Another study done by 
Clark, e t. a l., (2005), found 78 pe rce nt of ne w paint s ample s 
purchas e d from China, India and Malays ia containing le ad at le ve ls 
of 600 ppm or more . T he authors point out that the le ad conte nt in 
paints de pe nde d upon the re gulations and the s ame brand has 
diffe re nt conte nts of le ad in diffe re nt countr ie s de pe nding upon 
whe the r any re gulation e xis te d or not (Clark, e t. a l., 2006). T he y 
als o re por te d that 100 pe rce nt (n=17) of paint s ample s from India 
had more than 600 ppm of lead concentration.   

In a s tudy conducte d be fore the comple te phas e - out of le ad from 
gas oline to e s timate the blood le ad le ve l and pre vale nce of le ad 
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toxicity in s chool childre n and childre n re s iding in urban s lums in 
De lhi, it was found that the me an blood- le ad le ve l was 7.8 µg/dl 
and the proportion of children having blood lead levels greater than 
10 µg/dl of blood- le ad was 18.4 pe rce nt (Kalra , V., e t a l., 2003). It 
a ls o s ugge s te d that dis tance of the re s ide nce or s chool from a 
main road appe are d to be as s ociate d with highe r blood le ad 
conce ntrations , but the s e diffe re nce s we re not s ta tis tically 
significant.    

Health Impacts of Lead   

Childhood le ad e xpos ure adve rs e ly affe cts cognitive and 
be havioural de ve lopme nt. No le ve l of le ad in blood is cons ide re d 
safe. Studies are finding adverse affects of lead at lower and lower 
le ve ls . In the Unite d State s , he alth author itie s re comme nd a public 
he alth inte rve ntion whe n a child is found to have a blood le ad le ve l 
of 10 µg/dl or more . Howe ve r , the US Ce nte r for Dis e as e Control 
(CDC) which e s tablis he d this re comme ndation, a ls o s ta te s that 10 
µg/dl s hould not be s e e n as de fining a thre s hold le ve l for harmful 
e ffe cts (CDC, 1991). T he World He alth Organization (WHO) 
s ugge s ts that IQ los s can be e xpe cte d from blood le ad le ve ls as 
low as 5 µg/dl (Lanphe ar e t. a l., 2000). Some re s e arche rs now 
argue that public he alth inte rve ntions s hould be tr igge re d whe n a 
child s blood le ve l is above 2 µg/dl (Gilbe r t, S. G. and We is s , B. 
2006).   

In the 1960 s , the acce pte d action le ve l of le ad in blood was 60 µg 
/dl. T his was brought down to 30 µg/dl in 1970s and fur the r 
re vis e d in 1990s to the curre nt le ve l (Kumar , A. and Pas tore , P., 
2007). T he cur re nt le ve l is cons ide re d by many to be out of date 
as it fa ils to account for re s e arch conducte d in the pas t te n ye ars 
which finds ne urological de fic ie ncie s in childre n at blood le ad 
le ve ls of 5 µg/dl (Ne e dle man & Gats onis , 1990; Canfie ld e t a l., 
2003). Othe r re ce nt s tudie s have found that childre n s math and 
re ading s core s s howe d re ductions cor re lating to blood le ad le ve ls 
at concentrations lower than 5 µg/dl ((Lanphear et. al., 2000).     
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T he dis turbing fact is that e xpos ure to e xtre me ly s mall amounts of 
le ad can have long- te rm and me as urable e ffe cts in childre n while 
a t the s ame time caus ing no dis tinctive and re adily de te ctable 
s ymptoms . Once le ad is abs orbe d into the blood s tre am, s ome of it 
is filte re d out and e xcre te d, but the re s t ge ts dis tr ibute d to the 
live r , bra in, kidne ys and bone s , with the la tte r conta ining the bulk 
of the body s le ad burde n. T he following table (T able 2) 
s ummarize s the range of s ymptoms that are ge ne rally obs e rve d at 
different blood lead levels in both children and adults.   

Table 2. Symptoms associated with Blood Lead Levels in Children and Adults 

Effect in Children 
Pb- Blood 

(µg/dl) 
Effect in adults 

Mortality 150  

    

100 Encephalopathy 
Encephalopathy   

Nephropathy  Anemia 
Anemia   

Abdominal pain   

 

50 Decrease in hemoglobin synthesis 

Decrease in hemoglobin synthesis 40 
Infertility (men)  

Nephropathy 
Diminished Vitamin D metabolism 30 Hearing loss 

Diminished nerve conduction 20  
Erthropoietic protoporphyria 10 Hypertension 

Hearing loss  Miscarriages 
Reduced growth   

Source : Agency for T oxic Subs tance s and Dis e as e Re gis try (AT SDR). 1990. Cas e Studie s in 
Environmental Medicine, No. 1.    

Childre n and pre gnant wome n are par ticular ly s us ce ptible to le ad 
pois oning. Childre n's dige s tive s ys te m abs orbs up to 50% of the 
le ad the y inge s t (NRCLPI, 2008) T he high re te ntion occurs from 
birth to age 6 when the brain is developing and lead interferes with 
its de ve lopme nt. By the time phys ical s ymptoms are e vide nt - 
he adache , le thargy or hype ractivity, naus e a, s tomach ache s , 
vomiting, and cons tipation - s ignificant brain damage has alre ady 
occurre d. T he fe tus e s of pre gnant wome n are grave ly affe cte d by 
le ad e xpos ure s ince le ad can pas s through the place nta dire ctly 
into the baby. T his proble m is compounde d by the le ad re le as e d 
from the bone s of pre gnant wome n to provide the body with 
calcium and othe r mine rals . High le ad e xpos ure s can als o re s ult in 
birth defects and fetal death. 
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Dust wipes sampling  

Although diffe re nt te chnique s to s ample hous e dus t for le ad 
contamination have be e n us e d, U.S. re gulatory s tandards re ly on 
dus t wipe s ampling. Wipe s ampling te chnique s for floors and 
windows ills have be e n wide ly s tudie d. T his te s t me as ure s le ad 
loading on s ur face s and not the le ad conce ntration of the dus t. It is 
a ls o re fle ctive of childre n s normal hand- to- mouth be haviour 
whe re in a child while playing on ground touche s the dus t and the n 
puts the ir hands into the mouth. What is impor tant is not the total 
le ad conce ntration (by we ight) in dus t but the le ad quantity, which 
is inge s te d by a child. T he le ad conce ntration, multiplie d by the 
dus t loading on a s ur face , give s a le ad loading value (µg/g x g/ft2 = 
µg/ft2) and is commonly e xpre s s e d as micrograms of le ad pe r unit 
are a (µg/m2 or µg/fl2) [ EPA, 1995] . Davie s , e t. a l., (1990) s ta te s 
that for a give n le ad loading value , the le ad conce ntration can 
range from high whe re the re is little dus t to, conve rs e ly, low 
whe re the re is a large volume of dus t. So, a s ituation may ar is e 
whe re a hous e may have low le ad conce ntration but due to high 
dus t loading on floor may contain high le ad load value s . Ste r ling, 
e t. a l., (1999) in the ir s tudy on e valuation of vacuum and wipe 
me thods for de te rmining e xpos ure to le ad- contaminate d hous e hold 
dus t found that wipe me thod s ignificantly corre late d with blood 
le ad le ve ls and that re gre s s ion analys is indicate d that a blood le ad 
level of 10 µg/dl corresponded to a carpet wipe sampling geometric 
mean of 68 µg/ft2.   

Dust Load Standards  

Fe w countr ie s have any s tandards for le ad conte nt in hous e hold 
dus t. T he U.S. Environme ntal Prote ction Age ncy (USEPA) and the 
USA De par tme nt of Hous ing and Urban de ve lopme nt have 
developed a standard to determine if a home is sufficiently clean to 
be occupied by children following a lead abatement project.  

Unde r the curre nt USEPA s tandards , le ad is cons ide re d a hazard 
whe n e qual to or e xce e ding 40 micrograms of le ad in dus t pe r 
s quare foot on floors ; 250 micrograms of le ad in dus t pe r s quare 
foot on inte r ior window s ills , In addition, the re gulate d s oil le ad 
le ve ls for re s ide ntia l prope r tie s are 400 par ts pe r million (ppm) in 
childre n s play are as and 1200 ppm ave rage in the re s t of the yard.  
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Only e xpos e d are as of s oil without ve ge tation are cons ide re d a 
hazard. T he dus t s tandards als o s pe cify a wipe me thod for 
collection of the samples.  
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STUDY OBJECTIVES AND METHODOLOGY   

Objectives   

T he pr imary obje ctive of the pre s e nt s tudy was to quantita tive ly 
analys e le ad (Pb) loading in s ample s of s e ttle d hous e hold dus t 
colle cte d from var ious locations in De lhi us ing the wipe s ampling 
me thod. T he re s ults can be us e ful for pre dicting the e xte nt of 
childre n s blood le ad le ve ls that come from this pathway. T his was 
done to follow up on pre vious s tudy of le ad paint s howing a high 
pre vale nce of le ad in paint a t le ve ls e xce e ding US re gulatory 
le ve ls and this s tudy was done to inve s tigate a pote ntia l e xpos ure 
pathway that can result from the presence of lead based paint. This 
study, done by Toxics Link (Brush with Toxics: An investigation on 
Le ad in hous e hold paints in India), found 84 pe rce nt of enamel 
paint s ample s containing more than 600 ppm of le ad. 61 pe rce nt of 
samples had lead concentration more than 5000 ppm. 38 percent of 
all s ample s , inc luding plas tic and e name l type s , containe d le ad at 
le ve ls above 600 ppm, an inte rnational s tandard formulate d by the 
US EPA.  

Study Site  

De lhi is the capita l c ity of India s pre ad ove r an are a of 1483 Km2. 
T he r ive r Yamuna, a tr ibutary of Ganga, forms the e as te rn 
boundary of the c ity. It is a ls o bounde d by the T har de s e r t of 
Rajas than in the we s t and hot plains of ce ntral India in the s outh. 
De lhi is s ituate d be twe e n 280.25 and 280.53 N and 760.50 and 
770.22 E. De lhi r idge forms the mos t impor tant ge ographical 
re gion of this c ity as it not only prote cts the city from the 
s we lte r ing he at of T har in the we s t but a ls o inhabits many 
impor tant fauna and flora . De lhi r idge or iginate s from the Aravali 
range in the s outh and e ncircle s the we s t, nor th and nor thwe s t 
par ts of the city. De lhi has a s ub- tropical c limate with e xtre me ly 
hot s umme r and mode rate ly cold winte rs . Its c limate is influe nce d 
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by the Himalayas in Nor th and T har De s e r t in the We s t. T he 
rainfall in this region is generally erratic.   

According to the 2001 ce ns us , the population of De lhi was 
13,782,976. T he cor re s ponding population de ns ity was 9,294 
pe rs ons pe r km², with a ra tio of 821 wome n pe r 1000 me n, and a 
lite racy rate of 81.82%. In 2001, the total workforce in a ll 
gove rnme nt (union and s ta te ) and quas i gove rnme nt s e ctor was 
620,000. In compar is on, organis e d pr ivate s e ctor e mploye d 
219,000. In 2001, the manufactur ing s e ctor e mploye d 1 ,440,000 
worke rs while the numbe r of indus tr ia l units was 129,000. De lhi s 
vehicular population incre as e d from 1.9 million in 1990 to 3 .6 
million in 2001 (an increase of almost 87 percent). During the same 
time the road le ngth in De lhi has incre as e d by 14 pe rce nt from 
22,000 Km to 25,000 Km.   
Sampling  

Wipe s ample s for s e ttle d dus t we re colle cte d from both floors and 
interior windowsills from 33 single or joint family homes during the 
winter of November- De ce mbe r 2007 following USEPA s me thod. A 
total of 155 dus t wipe s ample s we re colle cte d (which including 
fie ld blanks ) from the s e home s locate d in s ix par ts of De lhi, viz., 
Nor th De lhi, South De lhi, South- We s t De lhi, We s t De lhi, Eas t De lhi 
and Ce ntral De lhi. Sampling locations are de picte d in figure 2 and 
its de tails are give n in table 3 (Anne xure I). In this table , hous e 
code ins te ad of actual addre s s has be e n as s igne d. On an ave rage 
4- 5 s ample s we re colle cte d from e ach home . Random s e le ction of 
hous e s was not pos s ible as only thos e home s we re s ample d whe re 
pe rmis s ion was grante d. Howe ve r , hous e s we re s e le cte d to be 
re pre s e ntative of a ll s ocioe conomic s e ctors of s ocie ty. 25 s ample s 
from 5- 6 houses were planned to be collected from each zone. The 
actual number of houses sampled in each zone is given in Table 4.  

Table 4. Number of houses sampled in each zone      

Sampling Zone

 

No of Houses

 

North Delhi 6 
South Delhi 11 
East Delhi 5 
West Delhi 3 

Central Delhi 5 
South-West Delhi

 

3 
Total 33 
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Figure 2. Map of Delhi showing sampling locations   

Sampling required following materials.   

i) Dis pos able wipe s - Le ad- fre e le ad dus t s ampling wipe s 
which me t AST M s tandard E1792 we re us e d. Wipe s we re 
manufacture d by Lynx Products , P.O. Box 29, T horofare , 
NJ 08086 

ii) Dis pos able glove s we re us e d to pre ve nt cros s - sample 
contamination from hands. 

iii) Ce ntr ifuge tube s (50 ml) we re us e d pr imar ily to ke e p 
sampled dust wipes.  

iv) Dis pos able plas tic te mplate s was us e d to mark the are a to 
be sampled  

v) Permanent marker 
vi) Measuring tape 
vii) Trash bag 
viii) Dust sample collection forms    
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Wipe sampling Procedure  

Floors: First a representative area to be wiped was identified and a 
te mplate of 1 ft2 of dime ns ion was place d on the s ur face . Care was 
take n to e ns ure that are a to be wipe d was not touche d, e xce pt by 
the wipe during the sampling process.   

Windows ills : Similar proce dure was adopte d in cas e of windows ills 
exce pt that in this cas e adhe s ive tape s we re us e d to mark the 
measured surface area.   

With ne w glove s the mois t wipe was place d in a corne r of the 
s ur face to be wipe d. With finge rs toge the r , the wipe was gras pe d 
be twe e n the thumb and palm and pre s s e d down firmly. Care was 
take n to avoid any touching the building s ur face with the thumb or 
other fingers. Then the entire surface was wiped side- to- side with 
as many S like motions as ne ce s s ary to comple te ly cove r the 
wipe are a. T he n the wipe was folde d in half with the contaminate d 
s ide facing inward. Once folde d, the wipe was place d in the top 
corner of the wipe area and pressed down firmly with the palm and 
finge rs . Wiping of the s ur face was re pe ate d with as many S like 
motions as ne ce s s ary. T his time wiping was done in a top- to-
bottom dire ction to colle ct a ll vis ible dus t. If re quire d, more than 
one wipe was us e d in colle cting dus t. Afte r wiping was ove r , the 
wipe was folde d with the contaminate d s ide facing inward again 
and ins e r te d into ce ntr ifuge tube s and was marke d. In cas e of 
windows ill afte r colle cting the s ample s , wipe d are a was me as ure d. 
Blank wipe s we re als o ke pt in the ce ntr ifuge tube s and we re give n 
unique s ample ide ntification numbe rs be fore be ing s ubmitte d for 
laboratory analysis.   

Sampling forms we re fille d with all information re garding the 
nature of s ur face , type of room, location of the s ampling, and an 
as s igne d s ample numbe r , e tc . Afte r s ampling, te mplate s , tape s , 
glove s e tc we re ke pt in a tras h bag, which was dis pos e d outs ide 
the dwelling unit.   

Laboratory Methods  

Laboratory analys is was done as pe r the AST M ES 30- 94. T he 
de tails of the protocol are dis cus s e d be low. All laboratory works 
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we re done in De lhi T e s t Hous e , Azadpur , Ne w De lhi, a NABL 
accredited laboratory.   

Process  

Wipe s ample s we re dige s te d in c los e d dige s tion as s e mbly in the 
pre s e nce of Oxy- acid (Suprapur grade Nitr ic Acid) and Hydroge n 
pe roxide and afte r making a fixe d volume , le ad conte nt is 
determined by Graphite furnace Atomic Absorption Spectrometer.   

Chemicals and Glassware   

i) 1000 mg/l Pb, Lead standard solution traceable to SRM from 
NIST certified Pb (NO3)2 in HNO3 0.5 mol/l. (MERCK) 

ii) Nitric Acid (Lead free suprapur ® MERCK) 
iii) Hydrogen Peroxide (Lead free MERCK) 
iv) Digestion Assembly (Closed Reflux) 
v) Volumetric flask 
vi) Auto-  Pipette (200µl- 1000µl) 
vii) Auto-  Pipette (50µl- 200µl)   

Equipment   

i) Closed Digestion Assembly (Closed Refluxed) 
ii) Atomic Absorption Spectrometer with Graphite Furnace 
                                    Make  GBC, Model  932 Plus.   

Sample Preparation   
Dus t wipe s we re we ighe d and place d into diffe re nt flas ks . T he n 10 
ml HNO3 (Suprapur) and 5 ml H2O2 and 35 ml double distilled water 
we re adde d into e ach flas k and dige s tion was pe r forme d for 8 
hours , including a s ample blank with e ach s e t of 12 dige s tion 
flasks.  Sample and s ample - blank we re made to final volume and 
the n analys e d on GF- AAS. Calibration curve for the s tandards was 
also performed.     

Recovery Study  

Re cove ry was be twe e n (90- 110) pe rce nt for diffe re nt lots of 
digestions. 
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Results And Discussion    

Results  

T he ave rage le ad loading for floor s ample s is 36.24 µg/ft2. T he 
ave rage le ad loading value s for windows ill s ample s is 129.48 
µg/ft2. T he range of value s for floor dus t s ample s range from 0 to 
221.57 µg/ft2, while for windows ill dus t s ample s the range is 3.88 
µg/ft2 to 558.48 µg/ft2. T able 5 and 6 (Anne xure II) give the le ad 
loading value s (µg/ft2) of floor dus t s ample s and inte r ior windows ill 
s ample s re s pe ctive ly. A s ummary of the re s ults is pre s e nte d in 
Table 7.   

Table 7 Common statistical parameters related to  
the data set on Lead loading in dust samples   

Number of 
samples 

Arithmetic 
mean  

Geometric 
mean Max  Min Std Dev 

Floors 99 36.24 19.66 221.57 0 43.81 

Windows 49 129.48 75.46 558.48 3.88 140.17 

 

Graphical re pre s e ntations of table 5 and 6 are s hown in figure 3 
and 4. T able 8 s hows the pre vale nce of le ad contaminate d dus t 
samples above or lower than the EPA standards among the housing 
units.   

T able 8 : Pre vale nce of le ad contaminate d dus t s ample s above or lowe r than the EPA 
standards among the housing units.  

Number of housing units which had only floor samples, one or more exceeding 
the EPA standards of 40 µg/ft2 10 

Number of housing units which had only windowsill samples, one or more 
exceeding the EPA standards of 250 µg/ft2 0 

Number of housing units which had both floor and window samples exceeding 
the EPA standards of 40 µg/ft2 and 250 µg/ft2 respectively 7 

Number of housing units which had none of the samples exceeding the EPA 
standards for floor or window dust samples 16 
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16 hous ing units had no s ample e xce e ding the EPA s tandards . 10 
hous ing units had only floor s ample s e xce e ding the EPA s tandards 
while none of the hous ing unit re por te d only windows ill s ample 
e xce e ding EPA s tandards . T he re we re 7 hous ing units , which had 
both floor and window samples exceeding the EPA standards.   

Out of 99- floor dus t s ample s that we re analys e d for le ad loading, 
31 s howe d (31 pe rce nt) e xce e de d the USEPA s tandard of 40µg/ft2. 
Out of 49 inte r ior windows ill dus t s ample s that we re analys e d for 
lead loading 7 samples (14 percent) exceeded the US EPA standard 
of 250 µg/ft2. A total of 26 pe rce nt of the s ample s colle cte d 
e xce e de d the EPA s tandards of le ad loading in hous e hold dus t.  
T able 9 s hows the pe rce ntage of s ample s that e xce e de d the EPA 
standards in each sampling zone.   

Table 9. Percentage of samples exceeding EPA standards in the each sampling zone (Figures in 
parenthesis is the total number of samples in the zone) 

Sampling zone Floor dust percentage  Window dust percentage 

North Delhi 59 (n =17) 25 (n = 12) 

South Delhi 31 (n = 29) 17 (n = 12) 

South West Delhi 31 (n = 12) 33 (n = 3) 

East Delhi 19 (n = 16) 11 (n = 9) 

Central Delhi 19 (n = 16) - (n = 9) 

West Delhi 11 (n = 9) - (n = 4) 

Overall Average 31 14 
Total percentage of samples (including floor and window sill) exceeding EPA standards   ---    26 % 
(n) denotes the sample size in that particular zone) 
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Figure 3. Pb loading in floor dust samples
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Figure 4. Pb loading in window dust samples
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Discussion  

T he ge ome tr ic me an of dus t le ad loading for floor and inte r ior 
window s ample s is 19.66 µg/ft2 and 75.46 µg/ft2 r e s pe ctive ly in a 
cross- section of housing in Delhi.  This study assumes significance 
if compare d with the s tudy done by Galke e t a l., (2001), which 
re por te d dus t le ad loading in high- r is k hous ing of a numbe r of 
c itie s in USA.  T he y found the ge ome tr ic me an of dus t le ad loading 
for floor s ample s to be 34 µg/ft2, which de cline d to 12 µg/ft2 

imme diate ly afte r the le ad abate me nt inte rve ntions . Similar ly, for 
windows ill s ample s the ge ome tr ic me an of le ad loading de cline d 
from 340 µg/ft2 to 19µg/ft2 afte r le ad abate me nt inte rve ntions . 
Galke e t a l., (2001) als o re por ts the blood le ad le ve ls of childre n 
re s iding in the s e home s . T he blood le ad le ve l of the s e childre n 
range d from 2 to 48 µg/dl with a me dian of 10 µg/dl. T hus one half 
of the kids had le ve ls above the CDC le ve l le ve ls of conce rn. 
Ste r ling e t. a l. (1999) has re por te d that a blood le ad le ve l of 10 
µg/dl cor re s ponde d to a carpe t wipe s ampling ge ome tr ic me an of 
68 µg/ft2. T he re fore , a lthough the ge ome tr ic me an of le ad dus t 
loading for floor samples in Delhi is lower than the one reported by 
Galke e l a l., (2001) for US citie s , it s till s ugge s ts blood le ad le ve ls 
highe r than 10 µg/dl in s ignificant numbe r of childre n in the s e 
home s in De lhi. T his is par ticular ly s ignificant be caus e the hous ing 
in De lhi was thought to re pre s e nt a cros s - s e ction of hous ing 
conditions and not focus e d on high- r is k hous ing, as was the Galke 
et al study. 
   
Le ad was found in all but one s ample in varying s ur face loading 
le ve ls . As dis cus s e d e ar lie r le ad in hous e hold dus t may pr imar ily 
come from following s ource s : a) Indus tr ia l s ource s ; b) Le ad- based 
gas oline ; c) Paints . Indus tr ia l s ource s range from le ad s me lte rs to 
re cycling of le ad acid batte r ie s in unorganize d s e ctor . Batte ry 
as s e mble rs in unorganize d s e ctor are s pre ad all ove r De lhi. T he y 
are locate d in the are as like Nare la , Jangpura, Karol Bagh, Pahar 
Ganj, Mayapur i, Gokhale Marke t, Sadar Bazar , Mandoli, Motiakhan, 
T urkmann Gate , Ballabh Garh, Old Silampur , Gokhale marke t 
Mandoli. Mos t of the s e are as are locate d in Nor th, Nor th- We s t or 
Eas t De lhi.  T hos e home s , which s howe d high le ad loading in dus t 
s ample s , we re typically middle clas s home s with paint coatings on 
walls in diffe re nt conditions . Give n the s cope of the pre s e nt s tudy 
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it is not pos s ible to locate the pre cis e s ource of le ad in hous e hold 
dus t. It appe ars that s mall- s cale indus tr ie s in unorganize d s e ctor , 
which us e or re cycle le ad and the hous e hold paints are the mos t 
like ly pr imary contr ibutors for le ad contamination of hous e hold 
dus t. Soils , which ge t contaminate d by paints and othe r le ad-
mate r ia ls in and around the hous e s , may als o contr ibute to le ad 
loading of hous e hold dus t. A more e laborate s tudy, which can take 
into account var ious factors contr ibuting to le ad contamination in 
dust, is recommended.       
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CONCLUSION     

1. Almos t a ll s ample s s howe d le ad loading in varying 
amount. 

2. A total of 38 s ample s (26 pe rce nt) s howe d high le ad 
loading exceeding the EPA standards.  

3. 31 pe rce nt of floor s ample s and 14 pe rce nt of windows ill 
dust samples exceeded the EPA standards.  

4. T he s e le ve ls we re only 15 pe rce nt lowe r than thos e in a 
large US s tudy whe re one half of the childre n had blood 
le ad le ve ls above 10 µg/dl, the CDC le ve l of conce rn and 
whe re the focus was on high r is k hous ing rathe r than a 
cross- section of housing selected in Delhi. 

5. Hous e hold paints and s mall- s cale indus tr ie s in 
unorganize d s e ctor , e s pe cially le ad- acid batte ry 
as s e mble rs are the mos t like ly pr imary contr ibutors for 
lead contamination of household dust. 

6. Soils , which ge t contaminate d by paints in and around the 
hous e s , may als o contr ibute to le ad loading of hous e hold 
dust.           
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Annexure I  

Table 3. Sample description 

SAMPLE NO

 
SURFACE 
SAMPLED SAMPLE LOCATION  ROOM 

AREA OF SURFACE 
SAMPLED 

1 Blank Blank  Blank 

2 Floor 
House of A, Pandara Road, 

Central Delhi 
Drawing room

 

1 ft2 

3 Floor 
House of A, Pandara Road, 

Central Delhi 
Bed room 

1 ft2 

4 Floor 
House of A, Pandara Road, 

Central Delhi 
Bed room 

1 ft2 

5 Window sill 
House of A, Pandara Road, 

Central Delhi 
Drawing room

 

38" x 2" 

6 Floor 
House of B, Sukhdeovihar, 

South Delhi 
Drawing room

 

1 ft2 

7 Floor 
House of B, Sukhdeovihar, 

South Delhi 
Dining room 

1 ft2 

8 Floor 
House of B, Sukhdeovihar, 

South Delhi 
Bed room 

1 ft2 

9 Window sill 
House of B, Sukhdeovihar, 

South Delhi 
Bed room 

39" x 2" 

10 Floor 
House of C, Sheikh Sarai, Ph-

II, South Delhi 
Drawing room

 

1 ft2 

11 Floor 
House of C, Sheikh Sarai, Ph-

II, South Delhi 
Drawing room

 

1 ft2 

12 Window sill 
House of C, Sheikh Sarai, Ph-

II, South Delhi 
Bed room 

23" x 2.5" 

13 Floor 
House of C, Sheikh Sarai, Ph-

II, South Delhi 
Play room 

1 ft2 

14 Floor 
House of D, Alaknanada Apts, 

South Delhi 
Drawing room

 

1 ft2 

15 Floor 
House of D, Alaknanada Apts, 

South Delhi 
Bed room 

1 ft2 

16 Window sill 
House of D, Alaknanada Apts, 

South Delhi 
Drawing room

 

45" x 2" 

17 Floor 
House of D, Alaknanada Apts, 

South Delhi 
Bed room 

1 ft2 

18 Floor 
House of E, Jamia Nagar, 

South Delhi 
Drawing room

 

1 ft2 

19 Floor 
House of E, Jamia Nagar, 

South Delhi 
Bed room 

1 ft2 

20 Window sill 
House of E, Jamia Nagar, 

South Delhi 
Bed room 

30" x 5.5" 

21 Window sill 
House of F, Vasant Kunj, South 

Delhi 
Drawing room

 

69" x 2" 

22 Floor 
House of F, Vasant Kunj, South 

Delhi 
Drawing room

 

1 ft2 

23 Floor 
House of F, Vasant Kunj, South 

Delhi 
Bed room 

1 ft2 

24 Floor 
House of F, Vasant Kunj, South 

Delhi 
Dining room 

1 ft2 

25 Floor 
House of F, Vasant Kunj, South 

Delhi 
Drawing room

 

1 ft2 
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26 Floor 

House of G, Munirka, South 
Delhi 

Drawing room

 
1 ft2 

27 Window sill 
House of G, Munirka, South 

Delhi 
Drawing room

 
5.5" x 22" 

28 Floor 
House of H, Kishan agrh, South 

Delhi 
Drawing room

 
1 ft2 

29 Window sill 
House of H, Kishan agrh, South 

Delhi 
Drawing room

 
59" x 2" 

30 Blank Blank  Blank 

31 Floor 
House of I, Mayur Vihar, 

Phase-1, East Delhi  
Drawing room

 

1 ft2 

32 Floor 
House of I, Mayur Vihar, 

Phase-1, East Delhi 
Drawing room

 

1 ft2 

33 Floor 
House of I, Mayur Vihar, 

Phase-1, East Delhi 
Bed room 

1 ft2 

34 Window sill 
House of I, Mayur Vihar, 

Phase-1, East Delhi 
Drawing room

 

24" x 3" 

35 Floor 
House of J, Shakarpur, East 

Delhi 
Drawing room

 

1 ft2 

36 Window sill 
House of J, Shakarpur, East 

Delhi 
Drawing room

 

1st floor 31" x 4.5" 

37 Floor 
House of J, Shakarpur, East 

Delhi 
Drawing room

 

1st floor 1 ft2 

38 Floor 
House of J, Shakarpur, East 

Delhi 
Bed room 

g. floor 1 ft2 

39 Window sill 
House of J, Shakarpur, East 

Delhi 
Bed room 

g. floor 31" x 4.5" 

40 Floor 
House of K, Seelampur, East 

Delhi 
Drawing room

 

1 ft2 

41 Window sill 
House of K, Seelampur, East 

Delhi 
Drawing room

 

1st floor 58" x 6" 

42 Floor 
House of K, Seelampur, East 

Delhi 
Bed room 
1st floor 1 ft2 

43 Floor 
House of K, Seelampur, East 

Delhi 
Bed room 
2nd  floor 1 ft2 

44 Window sill 
House of K, Seelampur, East 

Delhi 
Bed room 
2nd floor 29" x 1.25" 

45 Floor 
House of K, Seelampur, East 

Delhi 
Bed room 
2nd floor 1 ft2 

46 Floor 
House of L, Mayur Vihar-Ph-1, 

East Delhi 
Drawing room

 

3rd floor 1 ft2 

47 Window sill 
House of L, Mayur Vihar-Ph-1, 

East Delhi 
Drawing room

 

3rd floor 38" x 2.25" 

48 Floor 
House of L, Mayur Vihar-Ph-1, 

East Delhi 
Bed room-1 

3rd floor 1 ft2 

49 Floor 
House of L, Mayur Vihar-Ph-1, 

East Delhi 
Bed room-2 

3rd floor 1 ft2 

50 Window sill 
House of L, Mayur Vihar-Ph-1, 

East Delhi 
Bed room-1 

3rd floor 16" x 3" 

51 Floor 
House of M,  DU, North 

campus, North Delhi 
Drawing room

 

1 ft2 

52 Window sill 
House of M,  DU, North 

campus, North Delhi 
Drawing room

 

44" x 3.5" 

53 Floor 
House of M, DU, North 
campus, North Delhi 

Bed room 
1st floor 1 ft2 

54 Window sill 
House of M,  DU, North 

campus, North Delhi 
Bed room 
1st floor 48" x 3.5" 
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55 Window sill 

House of M,  DU, North 
campus, North Delhi 

Lobby 
34" x 8.5" 

56 Floor 
House of N, Mukherjee Nagar, 

North Delhi 
Drawing room

 
1 ft2 

57 Floor 
House of N, Mukherjee Nagar, 

North Delhi 
Bed room 

1 ft2 

58 Floor 
House of N, Mukherjee Nagar, 

North Delhi 
Kitchen 

1 ft2 

59 Floor 
House of N, Mukherjee Nagar, 

North Delhi 
Store room 

1 ft2 

60 Window sill 
House of N, Mukherjee Nagar, 

North Delhi 
Drawing room

 

32" x 2.5" 

61 Floor House of O, Khuraiji, East Delhi

 

Drawing room

 

1 ft2 

62 Blank Blank  Blank 

63 Floor House of O, Khuraiji, East Delhi

 

Bed room 1 ft2 

64 Window sill House of O, Khuraiji, East Delhi

 

Bed room 31" x 1.5" 
65 Window sill House of O, Khuraiji, East Delhi

 

Drawing room

 

29" x 1.7" 

66 Floor House of O, Khuraiji, East Delhi

 

Bed room 1 ft2 

67 Floor 
House of P, Sabzimandi, North 

Delhi 
Drawing room

 

1 ft2 

68 Floor 
House of P, Sabzimandi, North 

Delhi 
Bed room 

1 ft2 

69 Window sill 
House of P, Sabzimandi, North 

Delhi 
Bed room 

36" x 12" 

70 Window sill 
House of P, Sabzimandi, North 

Delhi 
Drawing room

 

22"x 8" 

71 Floor 
House of Q, Sabzimandi, North 

Delhi 
Drawing room

 

1 ft2 

72 Window sill 
House of Q, Sabzimandi, North 

Delhi 
Drawing room

 

22" x 3" 

73 Floor 
House of Q, Sabzimandi, North 

Delhi 
Drawing room

 

1st floor 1 ft2 

74 Window sill 
House of Q, Sabzimandi, North 

Delhi 
Drawing room

 

1st floor 23" x 10.5" 

75 Window sill 
House of Q, Sabzimandi, North 

Delhi 
Drawing room

 

1st floor 40" x 4" 

76 Floor 
House of Q, Sabzimandi, North 

Delhi 
Bed room 
1st floor 1 ft2 

77 Floor 
House of R, Sabzimandi, North 

Delhi 
Drawing room

 

1 ft2 

78 Window sill 
House of R, Sabzimandi, North 

Delhi 
Drawing room

 

42" x 9" 

79 Floor 
House of R, Sabzimandi, North 

Delhi 
Kitchen 

1 ft2 

80 Floor 
House of R, Sabzimandi, North 

Delhi 
Bed room 

1 ft2 

81 Window sill 
House of R, Sabzimandi, North 

Delhi 
Bed room 

36" x 9" 

82 Floor 
House of S, Rafi Marg, Central 

Delhi 
Drawing room

 

1 ft2 

83 Floor 
House of S, Rafi Marg, Central 

Delhi 
Kitchen 

1 ft2 

84 Window sill 
House of S, Rafi Marg, Central 

Delhi 
Bed room 

39" x 3" 
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85 Floor 

House of S, Rafi Marg, Central 
Delhi 

Bed room 
1 ft2 

86 Window sill 
House of S, Rafi Marg, Central 

Delhi i 
Bed room 

36" x 2" 

87 Floor House of T, Rohini, West Delhi

 
Drawing room

 
1 ft2 

88 Floor House of T, Rohini, West Delhi

 
Drawing room

 
1 ft2 

89 Window sill House of T, Rohini, West Delhi

 
Drawing room

 
34" x 3" 

90 Floor House of T, Rohini, West Delhi

 
Bed room 1 ft2 

91 Window sill House of T, Rohini, West Delhi

 

Bed room 36" x3" 
92 Blank Balnk  Blank 

93 Floor House of U, Rohini, West Delhi

 

Drawing room

 

1 ft2 

94 Floor House of U, Rohini, West Delhi

 

Bed room 1 ft2 

95 Window sill House of U, Rohini, West Delhi

 

Bed room 72" x 3.5" 

96 Floor 
House of V, Shalimar Bagh, 

West Delhi 
Drawing room

 

1 ft2 

97 Floor 
House of V, Shalimar Bagh, 

West Delhi 
Bed room-1 

1 ft2 

98 Floor 
House of V, Shalimar Bagh, 

West Delhi 
Bed room-2 

1 ft2 

99 Floor 
House of V, Shalimar Bagh, 

West Delhi 
Drawing room

 

1 ft2 

100 Window sill 
House of V, Shalimar Bagh, 

West Delhi 
Bed room-1 

18" x 4.5" 

101 Floor 
House of W, Old Rajednra 

Nagar, Central Delhi 
Drawing room

 

1 ft2 

102 Floor 
House of W, Old Rajednra 

Nagar, Central Delhi 
Bed room 

1 ft2 

103 Window sill 
House of W, Old Rajednra 

Nagar, Central Delhi 
Drawing room

 

33" x 4.2"  

104 Floor 
House of W, Old Rajednra 

Nagar, Central Delhi 
Bed room 

1 ft2 

105 Window sill 
House of W, Old Rajednra 

Nagar, Central Delhi 
Bed room 

30"x 3" 

106 Floor 
House of X, Dwarka, Soth-

West Delhi 
Drawing room

 

1 ft2 

107 Floor 
House of X, Dwarka, Soth-

West Delhi 
Drawing room

 

1 ft2 

108 Window sill 
House of X, Dwarka, Soth-

West Delhi 
Drawing room

 

39"x2" 

109 Floor 
House of X, Dwarka, Soth-

West Delhi 
Bed room 

1 ft2 

110 Floor 
House of X, Dwarka, Soth-

West Delhi 
Bed room-2 

1 ft2 

111 Floor 
House of Y, Dwarka, Soth-

West Delhi 
Drawing room

 

1 ft2 

112 Floor 
House of Y, Dwarka, Soth-

West Delhi 
Bed room 

1 ft2 

113 Floor 
House of Y, Dwarka, Soth-

West Delhi 
Bed room 

1 ft2 

114 Floor 
House of Y, Dwarka, Soth-

West Delhi 
Dining room 

1 ft2 

115 Floor 
House of Y, Dwarka, Soth-

West Delhi 
Balcony 

1 ft2 

116 Floor 
House of Z, Dwarka, Soth-West 

Delhi 
Drawing room

 

1 ft2 
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117 Window sill 

House of Z, Dwarka, Soth-West 
Delhi 

Drawing room

 
31" x 3" 

118 Floor 
House of Z, Dwarka, Soth-West 

Delhi 
Bed room 

1 ft2 

119 Floor 
House of Z, Dwarka, Soth-West 

Delhi 
Bed room 

1 ft2 

120 Window sill 
House of Z, Dwarka, Soth-West 

Delhi 
Bed room 

42" x 3" 

121 Floor House of AS, JNU, South Delhi

 
Bed room 1 ft2 

122 Window sill House of AS, JNU, South Delhi

 

Bed room 40.5" x 2.5" 

123 Floor House of BP, JNU, South Delhi

 

Bed room 1 ft2 

124 Floor House of BP, JNU, South Delhi

 

Bed room 1 ft2 

125 Blank Blank  Blank 

126 Floor 
House of CC, , Rafi Marg, 

Central Delhi 
Drawing room

 

1 ft2 

127 Window sill 
House of CC, , Rafi Marg, 

Central Delhi 
Drawing room

 

40" x 3" 

128 Floor 
House of CC, , Rafi Marg, 

Central Delhi 
Drawing room-

ext 1 ft2 

129 Floor 
House of CC, , Rafi Marg, 

Central Delhi i 
Bed room 

1 ft2 

130 Window sill 
House of CC, , Rafi Marg, 

Central Delhi 
Bed room 

40" x 2" 

131 Floor 
House of DA, Katwaria Sarai, 

South Delhi 
Drawing room

 

1 ft2 

132 Window sill 
House of DA, Katwaria Sarai, 

South Delhi 
Drawing room

 

22"x2.25" 

133 Floor 
House of DA, Katwaria Sarai, 

South Delhi 
Bed room 

1 ft2 

134 Window sill 
House of DA, Katwaria Sarai, 

South Delhi 
Bed room 

34"x2" 

135 Floor 
House of DA, Katwaria Sarai, 

South Delhi 
Bed room-2 

1 ft2 

136 Blank Blank  Blank 

137 Floor 
House of EC, Janpath, Central 

Delhi 
Drawing room

 

1 ft2 

138 Floor 
House of EC, Janpath, Central 

Delhi 
Bed room-1 

1 ft2 

139 Window sill 
House of EC, Janpath, Central 

Delhi 
Bed room-1 

43"x8" 

140 Floor 
House of EC, Janpath, Central 

Delhi 
Bed room-I-ext

 

1 ft2 

141 Window sill 
House of EC, Janpath, Central 

Delhi 
Drawing room

 

22.5"x8" 

142 Floor 
House of EC, Janpath, Central 

Delhi 
Drawing room

 

1 ft2 

143 Floor 
House of FS, Chandani Chowk, 

Central Delhi 
Drawing room

 

1 ft2 

144 Floor 
House of FS, Chandani Chowk, 

Central Delhi 
Drawing room

 

1 ft2 

145 Window sill 
House of FS, Chandani Chowk, 

Central Delhi 
Kitchen 

26"x2" 

146 Floor 
House of FS, Chandani Chowk, 

Central Delhi 
Kitchen 

1 ft2 
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147 Floor 

House of GO, Jungpura Ext, 
South Delhi 

Bed room-1 
1st floor 1 ft2 

148 Window sill 
House of GO, Jungpura Ext, 

South Delhi 
Bed room-1 

1st floor 29.5"x5.5" 

149 Floor 
House of GO, Jungpura Ext, 

South Delhi 
Bed room-2 

1st floor 1 ft2 

150 Floor 
House of GO, Jungpura Ext, 

South Delhi 
Bed room 

g. floor 1 ft2 

151 Window sill 
House of GO, Jungpura Ext, 

South Delhi 
Bed room 

g. floor 33.5"x2.5" 

152 Floor 
House of GO, Jungpura Ext, 

South Delhi 
Drawing room

 

basement 1 ft2 

153 Floor 
House of GO, Jungpura Ext, 

South Delhi 
Drawing room

 

g. floor 1 ft2 

154 Floor 
House of GO, Jungpura Ext, 

South Delhi 
Drawing room

 

basement 1 ft2 

155 Blank Blank  Blank 
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Annexure II 

Table 5 Lead loading of floor dust samples   
Sample 

No 
Pb loading 

 (µg/ft2) 
2 7.48 
3 1.53 
4 ND 
6 1.99 
7 2.64 
8 2.51 

10 1.34 
11 2.59 
13 57.17 
14 52.74 
15 7.41 
17 8.76 
18 7.56 
19 38.39 
22 2.98 
23 8.66 
24 5.84 
25 45.13 
26 13.84 
28 13.57 
31 6.99 
32 11.26 
33 14.3 
35 45.46 
37 44.52 
38 6.58 
40 43.84 
42 10.45 
43 19.56 
45 22.86 
46 8.39 
48 5.72 
49 9.28 
51 17.68 
53 56.29 

56 157.29 
57 118.54 
58 70.5 
59 110.49 
61 13.03 
63 16.63 
66 15.72 
67 7.69 
68 16.49 
71 14.92 
73 60.78 
76 25.5 
77 60.35 
79 49.05 
80 8.89 
82 18.59 
83 18.96 
85 7.89 
87 12.25 
88 22.05 
90 34.84 
93 8.61 
94 7.23 
96 17.9 
97 29.59 
98 11.26 
99 114.61 
101 16.1 
102 17.02 
104 14.41 
106 60.76 
107 17.61 
109 65.31 
110 121.31 
111 15.1 
112 45.72 
113 48.37 
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114 13.15 
115 37.31 
116 2.41 
118 2.19 
119 9.78 
121 25.11 
123 27.93 
124 22.66 
126 15.91 
128 17.1 
129 46.66 
131 60.13 
133 82.38 
135 5.76 

137 41.26 
138 10.81 
140 9.16 
142 195.48 
143 67.59 
144 174.97 
146 32.09 
147 95.32 
149 221.57 
150 148.9 
152 15.57 
153 79.08 
154 14.29 

Table 6 Lead loading of window sill dust samples 

Sample No 
Pb loading 

(µg/ft2) 
5 35.24 
9 47.74 
12 30.93 
16 86.544 
20 6.17 
21 56.51 
27 100.44 
29 136.31 
34 43.06 
36 128.87 
39 45.03 
41 19.32 
44 357.95 
47 25.15 
50 66.75 
52 175.84 
54 347.53 
55 42.32 
60 530.73 
64 200.18 
65 81.20 
69 15.27 
70 52.72 

72 121.31 
74 319.32 
75 40.41 
78 13.04 
81 3.88 
84 16.23 
86 82.02 
89 107.08 
91 234.52 
95 49.99 

100 142.74 
103 214.77 
105 104 
108 558.48 
117 78.44 
120 53.01 
122 178.53 
127 36.06 
130 35.30 
132 354.47 
134 65.67 
139 84.01 
141 39.2 
145 214.67 
148 517.44 
151 48.1 
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