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Introduction
 Lead (Pb) is a toxic metal and pervasive environmental contaminant
harmful to human health even at very low exposure levels. Human
exposure to lead (Pb) is a global-priority health concern.
 Lead is known neurotoxin and exposure to this contaminant has been
linked with various types of brain damaging effects depending upon its
cumulative dose and vulnerability of the individual.
 According to EPA, lead concentration in drinking water should be below
15ppb. However, it has set the maximum contaminant goal(MCLG) as
zero.
 The recently well-documented case of lead contamination in municipal
drinking water in New Jersey, has emphasized the critical need for raising
awareness and remediation of this contaminant from the potable water.
 The present study involves mapping of the lead distribution in drinking
water in various counties of New Jersey falling under the Raritan Water
Region in order to increase public awareness about its distribution, harmful
effects and to suggest some remedial measures that can be taken at
individual and community level to reduce/avoid its contamination.

Methodology
Step 1. Data downloading from NJ DEP Drinking water watch website based on Public water system ID(PWSID) of Mercer county

Step 2.Downloading Lead concentration in drinking water from NJ drinking water watch website for monitoring point
PWSID NJ1113301

Map showing the
Raritan
watershed along with the
Counties and PWSID points

Step 3. Total monitoring stations(PWSID) downloaded from each county with mean lead concentration

Step 4. Geospatial mapping of the 334 PWSID using software ArcGis 10.6.1

Map showing the lead distribution in
a. Counties
b. Raritan watershed

Step 5. Inverse Distance Weighted(IDW) approach (spatial modeling technique) applied to represent lead distribution in the counties
and watershed area.

Why study Lead in drinking water?
• Infants and young children tend to absorb more Lead than the adult.
• Blood lead levels(BLL) less than 5 µg/dL are associated with increased
diagnosis of attention related behavioural
problems and decreased
WW
cognitive performance particularly in children.
• Lead in infants and children leads to impaired mental development, IQ
deficits, Shorter attention spans, low birth weight
• In adults it increases blood pressure.

Study Area
 Raritan water region forms
the
largest
riverine
ecosystem wholly within the
state of New Jersey.
 In present study, all the
counties which fall under the
Raritan water region either
partially or fully have been
included.
a.

 These include counties of
Somerset, Union, Hunterdon,
Mercer, Morris, Middlesex
and Monmouth. In addition
county of Essex has been
included in the present study.
 In Raritan watershed, 39%
of the area consists of
agricultural
lands,
32%
forest, 28% comprises of
urban lands, and remainders
are wetlands, barren land
and water.

b.

Observations and conclusion
 8% of the ground water PWSID exceeded the standard value of lead(15ppb) prescribed
by Environmental Protection Agency. Only 2 PWSID among surface water monitoring
points from Union county were found having elevated lead concentration.
 From the lead distribution map it is clear that some drinking water points in New Jersey
particularly the Union county, parts of Essex county, Hunterdon and Morris Counties
exceed the standard limit of Lead(15ppb).
 Lead contamination was almost negligible as compared to the total lead distribution in
Mercer, Middlesex and Monmouth county drinking water.

Land use/cover distribution in the Raritan Watershed (Source:
NJ-DEP Bureau of GIS-NJ.gov.)

 As per the State of Raritan Report(2016), the increase in population
growth rate in the Raritan was 25.6 percent during the 20 years between
1990 to 2010. However, the mean annual population growth rate was
higher during 1990 to 2000 than it was during 2000 to 2010.

Suggestions
 The public should be made aware regarding the harmful effects of lead in drinking
water particularly in the areas having elevated lead concentration in drinking water
 They should be advised to use water filter certified to remove lead or use alternative
drinking water sources containing lower levels of lead.

Materials and Methods
 The shape files of LULC data, county data, Raritan watershed were
downloaded from NJDEP digital data download from the Bureau of GISNJ.gov. (www.nj.gov/dep/gis/).

Counties
Number of Sampling points (PWSID)
Surface/Purchased
water
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 For the purpose of display, the LULC data has been generalized from
over 86 detailed Level III/IV categories into 6 Level I Categories.
 For lead distribution map preparation, the lead concentration in drinking
water from 334 monitoring points falling in the study area have been
downloaded from the official drinking water website of NJDEP(New
Jersey Drinking Water Watch).
 The monitoring period ranged from the year 2015 to 2019(previous years
data has been taken for the points for which the recent data for lead
concentration was not available).

Groundwater
78%

Middlesex County
Union County
Somerset County
Hunterdon County
Essex County
Mercer County
Morris County
Manmonth County
Total

Total Number
of Public
water system
ID
19
5
24
98
24
34
83
47
334

Lead Concentration (ppb)

 Public should be encouraged to take preventive measures at individual level like using
cold water for drinking, cooking etc. as boiling water does not remove lead from water.
 Lead contamination can be lowered by replacement of old faucets and water pipes as
these are the major source of lead contamination in drinking water.

Min
0
0.002
0
0
0
0
0
0

Max
14.65
61
32
163
61
49.5
32.14
20

Mean
3.284
14.94
3.616
4.885
6.067
4.569
19.883
2.354

 Also, before drinking or any other use of water, proper flushing of pipes should be done
by running the tap for few minutes.
 Periodical monitoring of the drinking water for lead contamination should be done by
getting water samples tested from certified lab to keep a check on the lead levels.
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