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CONVERSION FACTORS, ABBREVIATIONS, AND VERTICAL DATUM

Multiply By To obtain
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
square mile (mi?) 2.590 square kilometer
gallon (gal) 3.785 liter
pound (Ib) 453.6 gram

Degrees Fahrenheit (°F) can be converted to degrees Celsius (°C) by using the following equation:
°C = (°F - 32)/1.8.

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929 (NGVD of
1929)--a geodetic datum derived from a general adjustment of the first-order level nets of both the United
States and Canada, formerly called Sea Level Datum of 1929.

Abbreviated water-quality units used in this report: Chemical concentration in water is given in
milligrams per liter (mg/L). Milligrams per liter is a unit expressing the concentration of chemical
constituents in solution as weight (milligrams) of solute per unit volume (liter) of water. For concentrations
less than 7,000 mg/L, the numerical value is the same as for concentrations in parts per million. Dissolved-
solids concentration is reported as the sum of major anion and cation species from chemical analysis.

Isotopic composition of water is'expressed as permil (parts per thousand) differences in the measured
isotopic ratios of the sample and SMOW (Standard Mean Ocean Water, the 180 and 2H isotopic standard).
The unit 5'80 is the standard expression of the ratio of the 10 ion with respect to the 160 jon. The unit D
is the standard expression of the ratio of the 2H ion (deuterium) with respect to the 1H ion.

Other abbreviations:

RASA: Regional Aquifer-System Analysis.
WATSTORE: U.S. Geological Survey National WATer Data STOrage and REtrieval System.
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sulfate facies. Sodium bicarbonate and sodium
sulfate facies are present in some isolated areas.

Ground water from the southern part of the
Saginaw aquifer is dominantly calcium bicarbonate
facies. Calcium and bicarbonate dominance is
typical of water that recently entered an aquifer
from precipitation (Back, 1961; Berner and Berner,
1987). A calcium sulfate facies is dominant in the
west-central and northeastern parts of the aquifer.
In the Saginaw Bay Area and extending out to the
basin center, a sodium chloride facies is dom-
inant. Calcium sulfate facies in the west and south-
west are most likely influenced by gypsum dissolu-
tion in overlying Jurassic deposits (D.B. Westjohn,
U.S. Geological Survey, written commun., 1992;
Westjohn and others, 1994). Calcium sulfate facies
in the north may be the result of gypsum and
anhydrite dissolution or pyrite oxidation (Wood,
1969). The sodium chloride facies present in and
around the Saginaw Bay Area are most likely the
result of mixing with saline water or brine.
Separating calcium sulfate and sodium chloride
facies in the north-central part of the aquifer is an
area of sodium sulfate facies. The sodium sulfate
facies are believed to be the result of mixing water
that has sodium and chloride as dominant ions with
water that has calcium and sulfate as dominant
ions. Sodium bicarbonate facies, which are present
along the eastern edge of the aquifer, are believed
to be derived from mixing water with sodium and
chloride as dominant ions with calcium and
bicarbonate as dominant ions.

SUMMARY

Maps based on chemical analyses of ground
water from the Saginaw aquifer, central Lower
Peninsula of Michigan, were prepared to show
areal variations of 8!30 and concentrations of dis-
solved solids, dissolved chloride, dissolved sulfate,
dissolved iron, and hydrochemical facies.

Interpretation of 8D and 880 relations indi-
cates that modern meteoric (post glacial) and
glacial-age meteoric water are present in the
Saginaw aquifer. The 8180 values are si gnificantly
lighter than modern meteoric water in the Saginaw

Bay Area. The likely origin of this isotopically
light ground water is recharge with glacial
meltwater. Isotopically light water in the Saginaw
Bay Area retains this isotopic signature because of
slow flushing of the system by present-day
recharge. The slow flushing seems to be due to the
presence of low-permeability sediments.

Analyses of dissolved solids and dissolved
chloride in water from the Saginaw aquifer indicate
that the most concentrated water is in and around
the Saginaw Bay Area, and the most dilute water is
mainly in the south. The source of some solutes
for dissolved solids may be from mixing with brine
from underlying geologic units.

Dissolved-iron concentrations throughout the
basin show no apparent spatial trend. Low concen-
trations of sulfate in the Saginaw Bay Area may be
due to sulfate reduction, which is taking place
according to an interpretation of stable-isotope
ratios of carbon and sulfur from ground water in
that region. High concentrations of sulfate may be
due to dissolution of either gypsum in Jurassic
deposits, dissolution of gypsum and anhydrite that
are unevenly distributed in the overlying glacial
deposits, and (or) oxidation of pyrite.

Distribution of data on Piper plots show a
cation trend from calcium dominant at low
dissolved-solids concentrations to sodium
dominant at high dissolved-solids concentrations,
and an anion trend from bicarbonate sulfate domi-
nant at low dissolved-solids concentrations to
chloride sulfate dominant at high dissolved-solids
concentrations. At intermediate concentrations,
cation and anion dominance indicates mixing of
water with different chemical and isotopic
compositions. Most ground water from the
Saginaw aquifer is classified as calcium
bicarbonate, calcium sulfate, or sodium chloride
facies. Calcium bicarbonate facies, located mainly
in the southern part of the aquifer, are consistent
with water recently recharged to an aquifer.
Calcium sulfate facies are located mainly in the
west-central and northeastern areas, and sodium
chloride facies are in the Saginaw Bay Area
extending out into the central part of the aquifer.
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