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QUALITY OF WATER

small areas with excessive concentration (>0.3 mg/l) exist.
Color is usually less than the recommended limit (15 units),
but there are areas where color is excessive.

During this study, one or two samples were collected
during low-flow periods from most streams in the basins, and
eight streams were sampled periodically for about a year.
Analyses indicate that surface water in the basins is usually
soft or moderately hard and mildly acid. Most of the streams
contain excessive amounts of manganese, and about half have
excessive amounts of iron. Analyses of samples from
Purgatory Brook near Norwood (downstream from the auger
hole at Westwood) show chloride concentration at times
above the recommended limit. All of the surface-water
samples contained a nitrate concentration lower than the
recommended limit. Data suggest that at times most of the

Ground water is generally soft or moderately hard and
mildly acid; however, hardness has been increasing, especially
since about 1960. Similar increases in chloride concentration
occurred. Nitrate generally has increased, but the increase did
not become more pronounced during the 1960’s. Nitrate con-
centration in 1968 was generally less than 5 mg/l (milligrams
per liter). An auger hole at Westwood was the only known
location in the study area where ground water contained
chloride (2,400 mg/l) in excess of the U.S. Public Health
Service recommended limit of 250 mg/l. Chloride concen-
tration in ground water in most places is less than 30 mg/l,
but in a few others the concentration approaches 150 mg/l.
Manganese exceeds the recommended limit (0.05 mg/l) in
much of the study area and a concentration as high as 0.9
mg/l has been reported. Iron is usually not a problem, but

streams exceed the recommended limit (5 units) for tur-
bidity.

No evidence was found of excessive fluoride (>1.3 mg/l)
or sulfate (>250 mg/l) in either surface water or ground
water.

Both surface water and ground water are subject to large
changes in chemical quality. The changes in ground water are
usually the result of the release of waste material. The
changes are usually much more abrupt in surface water
because the chemicals are transported by the water much
faster than in ground water. Therefore, it must be noted that
data on water quality, in general, and surface water, in parti-
cular, may represent conditions at the time and place of
sampling only.

EXPLANATION

GROUND WATER

Till and bedrock

EXPLANATION

GROUND WATER AND

. — 160
Stratified drift [1r .
o o o SURFACE WATER
[ oo &
26 B b =t
1967 ® (O 1988 L8 >S5
Well Municipal well .:E
Upper number 1s hardness concentration, in milligrams — 60 g
per liter r S
Lower number is year sample collected.c, indicates color —40 3F
greater than 15 units (U.S. Public Health Service rec- B
ommended limit) Location of 53 20
Diameter of municipal-well circle indicates average municipal well F
yearly rate of hardness increase from 1962 to 1968 o —0
according to scale below ’ . 100 T T T
blZ 15 Milligrams per liter per year -2 2
<
g First year (1953) of L3 &
available record & -
o Less than 1.5 milligrams per liter per year 1962 or as L4 =5 80 - = _
designated Zx 2 '
' TR S 1968 or as L5 .'_._jn. Acid I Alkali
Basin boundary designated E
-6 = a
w
Hardness Concentrations, in L, T
classification ~ milligrams per liter = & L i
Soft 0-60 L a 3
ggggrﬂt@ly hard 16211‘11250 N -Chemical data not available u’é - Surface water
4 MILES Very hard More than 180 *-Nitrate concentration equals 0.00 T Ground seator
J milligrams per liter S """
4 KILOMETERS Py — g
: Basin boundary z A0 7
Q
4 MILES 5 ______
o v
MAP SHOWING HARDNESS AND COLOR OF GROUND WATER IN STRATIFIED DRIFT R, :
| |
y 20 - i _
Most ground water is soft; however, hardness has been The hardness may have increased directly by infiltration of i
increasing in many areas during the last several decades. The the calcium in calcium chloride and indirectly by the ion i
rate of increase accelerated considerably about 1960. The exchange of sodium for calcium in the overburden. Data .
largest increases occurred near highways. Sodium chloride collected since 1940 indicate color levels have remained fairly MAP SHOWING NITRATE AND CHLORIDE CONCENTRATIONS IN GROUND WATER IN MUNICIPAL WELLS e ot o L e ]
and calcium chloride are commonly used as highway de-icers. constant. (Most of the wells have undergone increases in both nitrate and chloride concentrations) 050 5%5 6|0 els 7A|o 7.5 slo 8[5 9.0

EXPLANATION

Till and bedrock

Generally, the nitrate concentration of water from munici-
pal wells gradually increased during 1940—68 (see map above
and graph at lower left). Chloride concentration also
increased gradually during the 1940’s and 1950’s; however,
during the 1960’s, the increase became more rapid (see map
above and center graph below). Nitrate and chloride are
added to ground water by solution of minerals in rock and
from degradation by sewage, industrial waste, and fertilizer.
The gradual rise of nitrate and chloride probably was the

caused by adulterants that did not contain appreciable
nitrate. Chloride-concentration increases tend to be larger at
wells near roads (see graph at lower right). It is probable,
therefore, that the more rapid rate of increase in concen-
tration during the 1960’s was caused by road salting, which
has been intensified during recent winters. In all but one
location, chloride concentration in 1968 was below the
recommended limit of 250 mg/l (milligrams per liter) estab-
lished by the U.S. Public Health Service for drinking water

pH
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The pH of most of the ground-water and surface-water
samples was between 6.0 and 7.0 or slightly acid. Under usual
conditions, pH, a measure of hydrogen ion activity, indicates
the acidity or alkalinity of water. Acid water tends to be
corrosive depending on the degree of acidity and will attack
such objects as metal pipes or concrete bridge abutments.
Data from 1940 to 1968 indicate pH of ground water has

Manganese concentration equal to or less than
0.05 milligrams per liter
U.S. Public Health Service recommended limit

result of sewage from the expanding population. The more used in interstate commerce.

been essentially constant.
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the map.
Data collected since 1940 indicate iron and manganese
coricentrations have remained fairly steady.

quality of ground water varies considerably within short dis-
tances. Because of the sparse data, the map is highly general-
ized. Undoubtedly in many areas the concentrations are
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