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Groundwater Movement mostly occurs by the work of gravity and water flows 
down hill, but generally very slowly in the ground (cm to meters/day)  

LAB 9. TWO GROUNDWATER-POLLUTION CASES



Groundwater Pollution

• Groundwater contamination can be 
natural and anthropogenic.

• Contamination from anthropogenic 
and animal sewage, landfills, and toxic 
waste is becoming a serious problem.
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Case 1. Naturally-occurring Arsenic in 
groundwater

(9 min)

Case 2.  Rural to Suburban Dumping of 
Anthropogenic Industrial Waste and Subsequent
Residential Development

(13 min)
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LAB 9. TWO NJ GROUNDWATER-POLLUTION CASES



First noticed 
problem with 
municipal 
drinking water 
analyte 
concentrations 
that  exceeded 
drinking-water 
standards.

Naturally-occurring Arsenic in groundwater
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NJGWS 
1997 – 2000 
Research on 
Naturally 
Occurring Arsenic 
in Groundwater 
of the Newark 
Basin, NJ
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Compounds in Groundwater

PWTA data in (~2003)

Q1: What does the Private Well Testing Act, N.J.S.A. 
(PWTA) require?

A1: When property with certain types of drinking water 
wells is sold or leased, the well water must be tested for 
contaminants. The results of the water testing must be 
reviewed by both the buyer and seller, or in the case of a 
leased property, by the lessee.

Q2: What types of properties are subject to the testing 
requirement?

A2: The Act covers SALES of two types of properties, and 
LEASES of other properties. Testing is required for the 
following:

• SALE of any property that gets its drinking water from 
a private well located on the property, and

• SALE of any property that gets its drinking water from 
a well that has less than 15 service connections or 
that does not regularly serve an average of at least 25 
people daily at least 60 days out of each year.

• Leasing of any property that gets its drinking water 
from a private well that isn't required to be tested 
under to any other State law. 
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Private Well Testing Act 2003 PWTA Arsenic maximum-contaminant 
level (MCL) exceedances in 2003

Q9: What contaminants must the well water be tested 
for?

A9: That depends on where you live. All wells must be 
tested for the following contaminants: 

• total coliform bacteria, 
• iron, 
• manganese, 
• pH 
• volatile organic compounds (VOCs) 
• nitrate, and
• lead. 

If total coliform bacteria are detected, a test must also be 
conducted for fecal coliform or E. coli. 

Private wells located in certain counties will also have to 
test for 

• arsenic, 
• Mercury, and 
• 48-hour rapid gross alpha particle activity. 

Click here for a table showing all contaminants that must 
be tested.

GC Herman 2013 Rev. 2019



PWTA Testing Requirements
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Case 1; Naturally occurring arsenic in groundwater, Indian Creek 
Rd. amplified by the discharge of chlorinated pool water.
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Indian Creek Rd

Maple Springs Rd
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Hydrogeological profile (cross section) from Indian 
Creek Rd. to Maple Springs Road showing the shared 

penetrated interval
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Sigificant 
amounts of 
Arsenic in 
pyrite within 
the black shale 
and red 
mudstone
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Well 1 hydrogeological profile

10/17/2008    Shallow ground water and pool water discharge may enter the well immediately 
below the casing at the fractures from 51-65 ft

• The high gamma zone at 55-70 ft may represent a gray or black shale that could contain minerals with 
arsenic.

150 ppb As 
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• Oxidized shallow ground water entering the well here may pick 
up arsenic and iron from this zone and take it down the well to 
the pump. 

• Another possibility is that the deeper fracture zones at 261, 274 
and others may be bringing in old mineralized ground water with 
arsenic.  

• Both of these possibilities occurring at the same time is 
supported by the water quality data which show both As3 and 
As5 in the well water.  

• We will study the data to determine the most plausible 
conclusions and what they mean toward giving you 
recommendations on how to proceed.

Conclusions from studying Well 1
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Well 2 was drilled through and completed with a grouted 
sleeve from the surface to 130 ft. depth 13 ppb As 
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SUPERFUND SITE
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Case 2; 2009 discovery and subsequent aspects of an industrial dump 
site in rural NJ on the National Priority Pollution List (Superfund)
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1997 aerial image showing surface drainage
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GE image showing bus garage and trenches



NJ Highlands 
LiDAR showing 
trenches



Hydrogeological profile
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