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BACKGROUND

B Rl beall marrveys in pvisgal areas ol Jrikea bive fumand very
kigh Peicentiges of children will elevaneg Plewsd | Bisfucd

levels (EBL) Ina survey o1 22,000 aduilts and childeen in soven
citiex in India conducted by The George Favndation ™ $1% of
children urider |2 years of age had blood lead levels equal 1o or
Ereater than 11}y L. the leve) curvently convidered eleyated
by the US. Centers fur Dikease Contral and Prevention ')
A nomber of these surveys locused on populitions near fesd
smellers of in areas with bigh lead levels from combusiion of
lead-contuining gasoline Prioe 1o the phasing out of wse of fea
additives 10 gasoline thf began in 1998

Lead smeliers and the fusiliies involved in lend-storige
hattery recycling and manulactiring have long been recog-
nizgi as patential sources of lepd contasanation af ihe ey
ronaent and have shown 1o he & hagith hiaraed "2 Many nf
the fead stiwape bitiery eecyeling and smieliing opermtinm are
eammed oat in small fagilities samenmes Kntrwn a1 “hackyani
sinelers ™ Becaise of | primeve fature 0f thisc nperations
sl theyr ¢ OIS umhyr, extnimuneed fo be o othe: pens ol
howsandds, he contral af cetuanunution fram them is PRI
thallenge (uiher potentinl sources of lead exposire eoild e
Bertiin dyuivedic, o tradiinmgl, medicines and aulimehile
puanting and hody shops. Avurvedic medicine pills formulated
frum nonstandardized recipes have ofien baen found to contain
lead and other heavy megaf ™

A recent anicle™ ncluded lead-based paint a3 major
raurceaf childhoad fead poisonjng in the United S1ates. hu ot
0t list of edght major soirees oi childhood lead podsoning
worldwide: gasoline, lead-gluzed ceramics, mining ind smel-
g, batlery repair and recycling, eottage industries, four milly,
iedicition imd cosmetis, consumer products, and other, Yei,
Chen™ has recently found lead-based paints in the Chimaown
and Litle India nelghborhoods of Singapore, which contain
heutsing baili before World War {1, Allhongh lend- bater! hsgue.
hatd paints were nop svaituhle Incally. they were svaifable in
ReEarhy sy ™ A sy o, 3 Bl Comppanivan s 11
B EmIer S WS Anin crwiey thiat, in ket sn
With Indhi, s, o apsipee tighly develtped regulatary syiien
anil. mose Spnifieantly, fgomias Bnplementation ol st v
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wueresnds b the amonunt ol white lead s 10 pin in fhe
year 19N in the: United ‘Sraves, a fime when lead Wi il
o K smgntient i busebald i A st by Viay
Alpben'™ found thar of 24 neye i sl 1o fest arfiees
Al mesisuncad for lead, | 7%: b 1yt CORCCMEIING eceoling
039 et I weight, 13% were higher than |15 bead, and
B even encevded %) pet by weighs, Avennding b cutrent
sasbanly in the Uninesd St ang elewhiere, ihe nomiliile
O ey conmtent of new s mirketed for revidential use mgs
SOt less than 600 ppm of fead 11 CXINING praing in

=y surke where the pain lead comtent i equal i
S Excecds S000 pp or 1.0 mg/en? is consiclered 1o be “lead-

- Health-hased sandards for lead in i soil, and duse i g
semial areas have been establiched in the Unitedl Simes 10440
b8 Simeapore. o standand for legd in mew paint has been estab.

it apparenily none exists for <l and dust " Guide.

B ov fead in ol gre available in India, bt there gre nn

: mhp.m.-"rrmummm and iidelines sre supp.

e in Table |

~ Amannbier of siudies have shown i poable X-ray fhyo.

i!uﬂﬁﬂﬁnrchmlugy i useful for measuring lead in soil,

3wt e, Tve vailabsifi ¥ e theé firsd time i i of

Sl portuble XRF analyzems in 3003 provided 1he uppanumiry

8 comtuct weveys 1 ilemify possible sources of eApasure

h =2 conducied in ndustrial and resideniial arcas n

- e i g IKarnataka ang Gugrar), for s frind Jend

Htm: measured. and lead levels in s availabie for
PR in Local supnly stores were determiined

- Iediion 1o 1esting likely indivinial soinces of bead eom.

 SE=mation, the XRF Andlyner way alva psed 10 exsmiie the

Ihﬂnmuu—'m of Chuldven knvwo vy hive EBSLL A 1.

B ol W7 sehonlchildren from M. it fgabire,

Mﬂrﬂtdmahlmlltndmenjugpmgmmnﬂy
el was organieed by the National Referral Cenrer

Bt Lot Pvwsming, i ki (NRCY P & nenpelit i
el T TR G Foumdation aml St Jol's Na
Eromal Abstbery o Health Scienves, and wiih S fryn ghye
Ramiataka State ollugin Comtnd Boanl. Seventy-igly i
e ol the swdents faiad o] el bewele ot ue abiwe 1 el
the level comuderncd 1 I o hwalih sk weondmg o 114
vandarde "™ OF thase testcd, |1 sadents haad bluel femd iy

els ot or abowe () IEAIL Thix stidy served 1o crhinplenm
the blood lead survey By examiming ihe highest 00, il

dren’s b envinsmmeni s Toir possibile eorees ol e pomnire 1
leal

Oblectives

The majine research uhjectives were 10 determine 1) fead
levels in soil atnexr secundary lead smelien {Bangniore,
Kamataka), paing nemufacturers  (Vallabh Vidyanagar,
Gujarwr), autg body shops and small.seale hattery servicing,
and recycling operaions tBangalore and Vallabh Vidyamagar),
(31 lead canten) in pamited surfaces, soil. and digt in and amund
the home and play environments of children with eleviued
blnad lead IthEHM-‘mgllnl'E:I; andl 12 lead content of cutren |y
available residenial paints

METHODS

S Tkdy Sites were selected hased on the 1ypes and accessihil.
ity af indistries present in (e Bengraphic areas exanjned

In Bangalare, siudy sites were recommended by the NRCLPY
Prior 10 the collectiva il eomposite soll samples, which
winild be meved prior 1o cxdmination, the XRF analyscrs
(Misdels XL 700 sng X1, 3¢ ¥, NITON Crirp, Bedford, Mass i
were operated [ the SEEART i ve serecming miode i dee
lenting Lcations of similar levely and 1o fncate the hagh- Rl
reas. A mup of estimated soil leyd levels w the gite coun
then e prepared in ieder 1) seloct ancas ol sumilar bevols that
eould be ineluded in the i canmnponate sl sample, which
contaimcd abaur five subsamples. For theys SCREETING Purp e,
the XRF wits pliced direcily o the surface of the sl using 2
Protective shield known asa sled. Thic ju Vit Wl screening, gy

BLE L Standards and Guidelines for Lead in Paint, Soll, and Surface Dysy

Couniry Level I Beference N,
Unired States <LOmgien? and <5000 ppm 14
United Stares 600 ppin i3
India No standarg i
United States 400 ppm 14
United Stages 1200 ppm 14
India 1060-310) ppn ! Ifi
India 10000 ppm® I
United States 40 japiic 14

Ty b bberaih
L "o i bl ) Pusiimimy, "
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well o all other readings taken with the XRES were esecited
acvomhing o mnifacirer's puidelines

Hulk samiples. consisting of aboit five subsamples. were
collected and sieved for XRIF analysis. A mininuim of 2%
o the samples was abeo analyred later by momie phsomion
i the University of Cincinnmti, and excellem cormelyion wis
abierved Bulk soll samples wene collected iising a swall metal
spatula. Two tod em” sl subramples were collected from the
top | e of aneax with similar lesd concentrations de deter-
minesd by the XRF in the screening phase. These sulwaniples
were combined and mixed in o colleenon biag 1o make comps-
she sanmepbes, whtich mre referred 1 e such in ihe Resulis section
Diist wipes were eollected according 1n 1S EPA procedures
0n onc-wpiare-loot wreas in locations of interest, such as foor
areas of housing and lunchroom/table surfaces in workplaces
andd folded s prescribed by XRF munufactures's procedures
I & labarwory, soil smnples were sicved 10 <250 um, placed
in plastic sample cups with o Mylnr cover, and Jead Jevels
measured at 60 nominal seconds, as per the manufachurer's
guidelines !

The types of samples analyzed consisted of paint (mg/sg fi),
soil {ppm—both in it and laboratory prepared—dust wipes
(Hg/Nt%), bulk dust (ppm), and other solid substances such
2 iraditional medicines and foodstuffs (ppm). The mnalytical
method utilized was ficld portable XRF analysis (NITON XL-
710 and XL-300 series models). Results were later confirmed
by atomic absorplion laboratory analyscs in the hemmolopy
and environmental labormories of the University of Cincin.
fati. The results repored beltw are atomie shsorpiion vales
when available. Air sumples were collected using personal air
sampling pump operating at 2 Limin o ssess ambient lead
kevels it one of the paing monufaciusing phinis.

Tivexamine potential sources of lead exposure among the
eroup of EBL sehaol ehildren in Mungalore, the paint; soil,
and deret in pnd around thelr home and play envimnments
Ao fested with the XRE Paint und soil screenings. were
taken on site. and bulk dust and composite soil samples were
prepared for analysis. In addition 1o soil, dust, and painted
surfaces, other areas tested included Roor tiles, kitchen plat-
forms, grinding stone, utensils, spice mixture additives, barier.
tei. and medicines twhen. Parents and ather family members
were also questioned regarding the child'y possible expasure
0 zctivities such as banery recycling, as well as any yse of
iraditional medicines and lead-containing kitchen items The
smicrviewing addressed the habits, hobbies of the child and
faemily. and the child's general health 1o gain information on
potential factors contributing 1o the child's elevated blood Jead
kevel The home visit procedures were based on EBL child
Seme investigation practices, with additions and adfustments
made as appropriote to the locul circumstances. The
cammon use in India of traditional folk medicines tha muy
coniain lead and other metals, for example. prompied us
W inquire ahout any tablers the EBL. child might be taking.

T assess lead levels in residential painis currently availahle
&8 the Indian market, wooden blocks were painted in three
Ssecowsive coats with puint purchased locally. A new brush

wits used for each painn. aod coats were applicd as amifonnly
and consistenily i possible. A series of (hiree metsurements
wiere tiken with the XRF aler ench individual paint eoat il
dried. Readings were then averaged by cont for each individial

pial.

RESULTS

Secondary Lead Smelters

Five composiie soil amiples from near e secondary
smiclier enfrance (A ranged between 711 and 182000 ppiny
of lead (Tabke 1) with the ghest concentrations Toum adja:
cent to the facilities. The 711 ppm measurement was 13ken
i a distunce of 73w from the smeler on a lane runting
ulongside the plant. At 43 m from the smehier entrance. the
soil concentration measured 089 ppm of lead. Al the from
emtrance to the facibity, the soil lead level was 239 ppm- A
s0il sample 1aken on the edge of the scrap pile outside showed
182000 ppm of lead, To provide an instructive camparisan,
the lead product itself—recovered from the baweries 10 be
resmelied—measured S30,000 ppm of lead. Three dust wipes
were tken in the office immiediately adjacent 10 the smelting
ares, with results ranging from 7300 10 27,040 e, The
surface of a worker's boot contained 22.330 ugM. Although
the smebter was located in an industrial zone, children were
observed coming 10 the work site and some lived i adjacen)
buildings.

Bulk samples that had previously been collected from an-
other secondary smelier (H) by the Karnataka State Pollution
Control Bourd were sieved and tested with the XRF znalyzer
The produet from (s panicular smelier showed 238,700 ppm
of kead. Soil 2'm in fromt of the fictory entrance a1 this smelier
measured 107,000 ppm of lead. No dust wipes were 1aken A
summary of the results from the secondary lead smeliers i
presented in Table 11

Auto Body and Batlery Servicing Shops

Lead testing with the XRF analyzer was conducted at two
auto paint and repair shops in Bangalore. At Ao Rod iy Shop
A, dust wipes were taken o & cor hood in the repair bay and
on the office floor and measured 25 upi and 109 i,
respectively. A soil sample taken from the walkway | min
front of the shop’s entrance measured 48 ppm Aulo Body
Shop B showed similor levels P soil und dust Jead. The dust

TABLE Il. Secondary Lead Smelters—Lead In Soil,
Product, and Dust

Dust Wipe
Facllity  Soil (ppm)*  Product (ppm)  (ugit®)
Smelter A 42500 530,000 18,900
(711-182.000) (1300-27.040)
=3 =)
Smelter B 107,000 238,700 None 1aken
*Cinmppalie aarmiples
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wipe taken Tooama car o in the sermpyant imensmed 41 pghn?
of lead. and aiwither in the repar bay measuncd 6l ;.:g.'l'i’, An
oflice Moo wape contained 38 j g/ of kead, A dust wipe was
albsn taken from he funchroom tble and showed & upiid, A,
halk Aonr dit sample coliccied | m outside the office entrance
medsured 15X ppi of lead

A reiail batiery store that performs maintenance was alsp
nispecied. although they do mon dismanile batieries for leag
feenvery purposcy it this site. The manager reporied tha this
activity is done ofl site st licensed comipriny Tacilities. A dust
wipe on the actual servive area floor contiined a very high
arriounis of lead. 3470 12N bit the other surfaces sereened jn
the office area, and soil screened 3 m in front af the enimince
a the curb, showed negligihle levels of lead, that is. less than
the XRF detection limit of 100 PR

Lead levels measured in ithe auio body and battery servicing
shops are sumimarized in Tabile 111

Small-Scale Battery Recycling

Soil samples collected from in and around two xmall-scale
battery recycling sites showed danperously high lead levels
As would be expected, the highest concemratians a1 both sites
were found In the areas where the aciual dismantling raok
place—3920 ppm at Battery Recycler Sire A and 8970 ppm
al Battery Recycler Site B, respectively. Lead levels steadily
dropped as one moved awny from the warkstation vel remained
high emough 1o be a cause for concern Samples at Site A,
Iocaizd in a busy, mixed-use neighbarhiood, mnged from 463 1o
RY73 ppm of lead. The 463-ppm measuremeni was 1aken 25 m
past the shop entrance on the sidewalk Thirty-seven meters
st the entrance, lead levels were attually higher, ur 1640 ppm,
Four meters in front of the shop al the eurh, the soil measured
6233 ppm of lead. Testing at und around Site B revenled 2
narrower range of lead concentritions, from 602-1920 ppm
Bulk floor dust sampling also indicated high levels of jead
cintamnaon i and arend the work sites. A sample collected
from the workroom floor st Site A measured 21,200 ppm, and
one from Site B messured 95,300 ppm. Dust wipe samples
wese taken only 0 Site A, on workroom surfaces, and ranged
from 175-3550 jprir?

TABLE Il Auto Body and Battery Servicing

Shops—Lead In Soll and Dust
Soil  Bulk Dust
Facility (ppml*  (ppm)  Dust Wipe (ug/t®)
AutoshopA 48 MNonetsken 25 (car hood)
109 (office floor)
AuoshopB 45 153 31 and 61 (car hood)
38 (office Aoor)
6 (lunch table)
Batiery sales None tken <100 prm 5470 (service
shop area Noor)
*Compeuiee samples

Paint Monufacturing Companles

The lead survey of paint companies in Gujsrt foctised o
S0l cust, and air lead 2 manulacturing plants, as well s the
lead content of aciual pigments and painis. Air samples weee
collected only at Paint Company B: however, neither Company
A nor B was oporating at the time of the wisits. Two composite
soil samplea at the plam enirance 1o Company A showed 134
and 468 ppm of lead, meapectively. A bulk dust sample by
the charging area o the wirk floor mieasured 37400 ppos, il
another bulk sample by the mining aren measured 1630 ppm of
lead. A dust wipe tken on the floor of the walchman's hinse
within the factory compound gave a reading of 203 ppni’
A dust wipe taken a1 the main entrance to the plant measunad
293 ity

Results from composiic t2il samples from Company B were
abaut nine times as high as those at Company A Samples from
Company B ranged from 17 1o JE80 ppm of lead n="9). Dux
wipes taken st Company B, ranging from 239-4543 pgine,
were also many imes higher. A dust wipe measuring 2000 pg!
ft? was taken from the Noor adjacent 1o a workers' rest area
Two dust wipes were tken in the areas where workers it
for lunch and measured 1000 ug/M?® and 3280 g/’ of lead.
respectively, Noo balk  dust samples were obtaned
Company B. Air lead levels were below the detection: limit
(<5 ug/m"). Resubis from the paint manuficturing companies

and the small-scale battery recyeling facilities are presemed in
Table IV

Lead in Currently Available Paint Products

Twenty-nine painis were obtained from local suppliers. 10
in Bangalore and 19 in Gujar, represeniing 2 fotal of five
different brands of paint The paint lead loadings fram thege
samples, measured afier application of the firg, second, and
third cons are presented 1n Figure | Three readings were
usually tken after the application of each criat of pint. Vilues
shawn in the figure are the average of the readings taken ol
these rendingsy,

i

Lead, mglem®
- n e
AL i PP P L C e P

=

Palnt Color (# of paints)

FIGURE 1 Wmmalhmwmmmﬂﬂeﬂ
paint
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