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INTRODUCTION

This report is one of a series describing the geologic and hy-
drologic conditions governing the occurrence of ground water
in Maine. (See index map.) These reports are intended to pro-
vide information to those wishing to develop water supplies,
particularly supplies large enough for public or industrial use,

might be expected from properly located and constructed wells
of 6 inches or more in diameter are indicated by the map showing
ground-water favorability areas and surficial geology. This map
gives a generalized interpretation of observed geologic and hy-
drologic data. It provides a logical basis for directing detailed
exploration for ground water but does not eliminate the need

from ground-water sources. The magnitudes of yields that for such exploration.

E XPLANATI ON

SURFICIAL GEOLOGY

g3 Geoloeh Thick- Water-beari
3 |- eologic ater-bearing
:%, (,5) unit (l;::i) Character characteristics
0-34* | Sand, silt, and clay, with some gravel, of river flood In valleys of small streams may occur as small discontinuous patches
plains and fluviatile terraces adjacent to channels, but in places along the Kennebec River between o 69°30
Shawmut and Richmond forms a mappable unit. Deposits are gen- Sisland
Alluvium erally thin, fine grained, and subject to inundation by flooding, and
Shown only are not considered a significant aquifer. In Dresden and Bowdoin-
where extensive ham includes a few broad areas of fluviatile sand, which yields water
to a few wells, but does not constitute a major aquifer because it is
relatively thin and fine grained
2 0-18* | Partly decomposed organic matter—leaves, moss, | Yields water to some springs and dug wells. May contain a consider-
S rushes, heath plants, and grass—and some inter- able amount of water, which may be released slowly to underlying
= | ST mixed silt, clay, and sand deposits or to streams flowing through or issuing from them. Con-
T Swamp deposits tained water is likely to be acidic, highly colored, or high in nitrate
Shown only or other organic matter .
where extensive
> ? 0-25 | Fine to medium sand and silt. Generally occurs as | A source of small quantities of water to a few dug or driven wells. Fine-
E Qed fixed, vegetated sand dunes, but also includes some ness of grain size and generally high topographic position preclude ) ! /i ‘ Vo DN R - . N g \ ; ‘
z { areas of active dunes. Includes some patches of obtaining large yields from this unit 5 R b7 2o N\ R Poss X S 1 4 ‘ AR N [ N . pr i LTI
14 Eolian deposits wind-deposited silt (loess) = 2 \a ‘ S =E / C A ‘ \ & ENT
E Shown only
< where extensive
= 44°35
(¢] 0-71* | Stratified sand and some gravel in outwash plains. | Outwash yields small quantities of water to dug or driven wells. Ina
May overlie or interfinger with marine deposits few areas properly constructed and developed wells might yield 50
ST ol to 100 gpm (gallons per minute), but generally yields of this magni-
Outwash tude are precluded by the fineness of grain size and lack of sufficient
thickness of material. Water is generally of good quality
8 T e 7 0-205* | Dark-blue to gray silt, clay, and fine to very fine | Yields small quantities of water to dug wells and springs e
S sand. Tan colored where weathered. Contains island
< layers of sand and gravel, a few inches to a few — ~Crooked Zm "’\“
S Marine deposits feet in thickness ‘ Nstanasy W'\r‘l"i 7 %
A / WE‘\\ g'ndian “\V;’g') \»‘\-;T‘-' v %
0-150* | Well-stratified to poorly stratified deposits of sand, | The source of the largest supplies of ground water in the lower Ken- (ﬂf\} \ EiS - § ‘,3” ) )" L\ -
gravel, and cobbles, with some silt, clay and boulders nebec Basin. Under most favorable conditions—where deposits are - LN RGOS i hatl 5 \ £ g : D\ 47 Yirs: . " 7 ATRRAET v"]}
coarse grained, have a large saturated thickness, and are in hydraulic ¢ 0 4 \ N RN | :“‘ ) \¢ = I 8 | ihish | | ] Y A7 '} ol ‘ Nt M ; /f// ” F'\“l"
Ice-contact continuity with a body of surface water for induced recharge-yields 7 e e\ | NS ) AN N Il S |\ ¥ ) e el (/[ e . : = AL e
deposits of more than 1,000 gpm can be obtained. Water is of good quality “) ," AT
though locally contains excessive iron ! ‘/”’;3
" 51
Till and bedrock are mapped together 25 "/”’ ;
0-260* | A heterogeneous mixture of clay, silt, sand, gravel, | Till is widespread and is the source of water to many dug wells and i ,{x -y
> cobbles, and boulders. Some deposits are sandy or springs and some drilled wells. Sustained yield of most dug wells is o
E gravelly and resemble ice-contact deposits except less than 1 gpm. Dug wells are likely to go dry in the summer. One
Z % - for lack of stratification. Other deposits are rich drilled well in till is reported to yield 25 gpm. Water is generally of
x|s Till in clay and very dense or are very bouldery. In good quality except that dug wells are subject to contamination
l"_-' $ some exposures the upper few feet appears to have
< |X been washed by water
=)
o § — Qst — Igneous and metamorphic rocks including granite, The bedrock formations are dense and impermeable and contain little
ol s pegmatite, gneiss, schist, slate, and phyllite water compared to their total volume. They contain recoverable
Ei water only in secondary openings such as cleavage or bedding planes,
Z| = fractures, or solution openings. Based on present knowledge it is
<g Bedrock virtually impossible to predict accurately the depths at which water-
14 & bearing zones will be found and how much water will be available
3 <5 to wells. The water in bedrock is generally confined under artesian
7 conditions—that is, the water will rise in a well to a level above that
at which it is reached by the drill. Several wells for which infor-
mation is available flowed at the land surface when drilled. Water
is of good chemical quality but is moderately hard

*Maximum values from drillers’ logs.
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EXPLANATION

More than 50 gpm
Areas most favorable for the location of wells that will yield more than
50 gpm (gallons per minute). Water-bearing materials are stratified
sand and gravel of glaciofluvial origin, particularly ice-contact deposits.
The largest yields are obtainablerin valleys where the deposits have a
large saturated thickness and are in hydraulic continuity with an ad-
jacent body of surface water as a source of induced recharge. Under
Sfavorable circumstances as much as 1,250 gpm has been obtained from
individual wells in the area. Water is generally of good chemical qual- ¢ (N ’ RN N ' 2 ‘ | v 14 §0) ; i S ey g .
ity but in places contains excessive amounts of iron 000" o 088 W\ Al v \l | ) , 7> W | 3 ) ke oo ) YA R ( 7 N KR ; K, ’A Caftic LM 7 ; ’ e 3 o 1 /‘:,.,»’ . b o 8 SN
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10-50 gpm

Areas most favorable for the location of wells that will yield from 10 to 50
gpm. Water-bearing formations are stratified sand and gravel of gla-
ciofluvial origin where the saturated thickness is not large or where
they are relatively fine grained. Water is generally of good quality
but in places contains excessive amounts of iron

Areas where most wells will yield less than 10 gpm are shown without
color overprint used for the areas mentioned above. Aquifers may
be till, marine deposits, eolian deposits, alluvium, swamp deposits, thin
or isolated deposits of outwash or ice-contact deposits, or bedrock.
A few drilled wells in areas of thick till have reported yields of more
than 10 gpm. Approximately 30 percent of the bedrock wells yield
more than 10 gpm. Water is generally of good quality for most uses
but some wells, particularly dug wells, have been contaminated.
Water from bedrock is commonly moderately hard, whereas water
from unconsolidatd deposits normally is soft
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CLIMATE, GROUND-WATER LEVELS,
AND STREAMFLOW

Normal monthly precipitation in the lower Kennebec River
basin is fairly evenly distributed throughout the year, but as K47
might be expected, ground-water levels and streamflow respond o
more to seasonal climatic changes than directly to precipitation.
(See graphs below.) Most of the rain that falls during the sum-
mer is required by the processes of evaporation and transpira-

tion, so that little reaches the water table to recharge the ground-
water reservoir. Ground-water levels and streamflow are,

therefore, generally at their lowest at the end of the growing sea-
son. Streamflow increases and ground-water levels rise in the
fall when losses of water by evapotranspiration are reduced.
Streamflow and water levels again decline during the winter
when most of the precipitation, which occurs largely as snow,
remains on the ground and infiltration of potential ground-wa-
ter recharge may be inhibited by frozen ground. When the accu-
mulated winter snow melts it is a significant source of streamflow
and ground water as indicated by the spring peaks on the runoff
and ground-water level hydrographs.

The graphs below indicate that, regardless of precipitation,
ground-water levels reach nearly the same peak each spring.
During the remainder of the year climatic effects are more pro-
nounced and departures of maximum and minimum ground-
water levels from the average are greater than in the spring.

The highest recorded monthly runoff of the Sandy River near
Mercer was for March 1936 and included the maximum instan-
taneous peak discharge of record. The runoff during March 1936
was nearly double the median runoff for April, the month when
greatest runoff usually occurs. The excessive streamflow was the
result of melting snow and more than 11 inches of precipitation,
which fell during March.

Precipitation for the area averages about 43 inches per year.
Of this, about 24 inches runs off in streams, and most of the re-
mainder is evaporated or transpired. Of the water that runs
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4 The bedrock wells recorded during this study ranged from 26
= to 700 feet in depth. The average depth was 135 feet and the me-
o\ dian depth was 115 feet. (See graphs below.) The yields of bed-

rock wells ranged from 0 to 67 gpm (gallons per minute). The
average yield was 11 gpm and the median yield was 7 gpm.
Yield figures are based on information supplied by drillers from
bailing or pumping tests that were made at the time of drilling.

Of the 286 bedrock wells of known yield, 57, or about 1 in §,
had yields of more than 15 gpm. (See graphs below.) The largest
number of wells for which information is available is in the 76- to
100-foot depth range, and as might be expected, the greatest

runoff and average amount of ground water in storage, which
is represented by ground-water levels, generally respond directly
to the amount of precipitation. (See hydrographs below.)

The hydrograph of the annual average ground-water level at
Mercer indicates that the average water level in 1967 was about
the same as in 1943, the first year of record, and that both levels
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number of wells of large yield (more than 15 gpm) is in this depth
range as well as the greatest number yielding 15 gpm or less.
However, a slightly larger percentage of the wells in the 101- to

were above the 25-year average it =P ! Y , 1) Ly W byt N e s s ; DI ' I 2 T | - Y b : z P : o > % i 28 , VR ;
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i ( : : “ , I W 7 ; / ; } : 5y 7 A - : J 7 e 76- to 100-foot range had yields exceeding 15 gpm.
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TABLE 1.—Average, median, and extreme values of nitrate, chloride,
hardness, and pH of ground water in the lower Kennebec

T M ( ) s i en/ans
JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC ¢ HERVHine |} \—
~ River basin.

MONTHLY RUNOFF AT GAGING STATION 1-0480 SANDY RIVER
NEAR MERCER, FOR THE PERIOD 1931-60 WATER YEARS

CORRELATION OF MONTHLY PRECIPITATION, MONTH-END

Based on analyses made by Division of Sanitary Engineering State Bureau
of Health. Analyses in miligrams per liter, except pH.

GROUND-WATER LEVEL, AND MONTHLY RUNOFF IN THE Marine | Ice-contact All unconsoli-
SANDY RIVER BASIN. A PART OF THE KENNEBEC RIVER Aquifer Bedrock deposits deposits Till dated deposits
BASIN ADJACENT TO THE MAPPED AREA Number of
b QUALITY OF WATER samples 93 7 17 71 95
44°05 The quality of the ground water in the area is such that the Nitrate (N)
water is suitable for most purposes. (See chemical analyses.) It Range Trace—'20 | 0.04-2.0 | 0.01-70 | Trace—35| Trace—70
is generally low in dissolved solids and free from most constitu- Average 1.21 65 -29 1.44 1.28
ents that would limit its usefulness. In local areas or in individual Me‘?'a" i 2 25 2l &
wells the water may contain undesirable concentrations of iron, Chioride , )
: ‘ A ‘ ) , = , A 5 i ¥ g - ¥ ’ manganese, chloride, or nitrate, or may be exceptionally hard. 2325:ge 1’24700 l_|05650 1_626 l_I'GIS '—2350
X0 e (T NI 7y Vo) ‘ L% "y % 2 . J 0, iy ) [ : L I\ &/ HCETHE L Unusual concentrations of chloride or nitrate or very hard wa- Median 5 34 4 7 6
65 , | ] 2 : ! \ ! ’ W e ) ) ) ' ' &) ter indicate possible contamination by effluent from septic tanks,
T T T ] : = - : Hardness
dramage from barnyards‘or fertlllz(?d fields, by sal?y or brackish Range 10-69 | 52-160| 22 —470 | 20— 238 20 - 610
4 water induced by pumping wells in coastal or tidal areas, or Average 104 206 76 70 80
OR= = leaching of salt used to deice roads during the winter. High iron Median 83 145 42 57 56
» concentrations in ground water may be derived from the rock pH
- 55 | I materials. through which the water moves, or may be the result Range 63-86 [64-73| 61-79 | 57-89 5.7—8.9
o of corrosion of well screens, casing, or distribution pipes. &Veg?g: ;g ;’? g‘g g'g 2'2
= Water in bedrock is generally harder and more highly min- i : . . - -
Z 50 |— eralized than water in unconsolidated deOSitS. Water in uncon- 'Acco'rding to U.S. Public Health Service standards for drinking water.
- . pe . . N nitrate (as N) should not exceed about 10 mg/I.
g solidated deposits (except for marine deposits, see following : i ‘
E ek Geology mapped Tn 1966-67 table) commonly is soft, whereas water in bedrock commonly is ’A“'c"h’fo‘r’;i'k‘zh‘ija';‘:":':2::“;‘53;’;',‘: stondsrlRfordrniking waler:
=< moderately hard. The water from well K 54, a bedrock well, is
T unusual in that it is very soft and sodium predominates over cal-
o 40 cium and magnesium. Apparently the water has undergone a
& natural softening process where calcium and magnesium salts SELECTED REFERENCES
have been exchanged for sodium (Renick, 1925, p. 53-72). The Hayes, G. S., 1966, Surface-water resources of Maine: Maine
o I water from well K 54 also contains a fluoride concentration of Water Util. Assoc. Jour., v. 42, no. I, p. 21-25.
3.0 mg/1 (milligrams per liter), which is unusually high for this Leavitt, H. W., and Perkins, E. H., 1935, Glacial geology of
& 1 1 1 l | I J area. Maine, v. 2, of A survey of road materials and glacial geology
The average hardness and concentration of nitrate and chlo- of Maine: Maine Tech. Expt. Sta. Bull. 30, 232 p.
‘ ride as indicated in the table are considerably higher than me- Prescott, G. C., Jr., 1968, Records of selected wells, springs, and
ANNUAL PRECIPITATI:')N AT FARMINGTON, 1931-67 CALENDAR YEARS dian values. The extremely high figures, which are from samples test holes in the lower Kennebec River basin: U.S. Geol.
(Data from reports of U.S. Weather Bureau) of contaminated water and which contribute to the difference Survey open-file report.
between imedian and average, are also given in the table. Renick. B. C., 1925, Base exchange in ground water by silicates
5 : - l | , The temperature of 22 samples of ground water ranged from as illustrated in Montana: U.S. Geol. Survey Water-Supply
B 7 to 16°C (44 to 60°F) and averaged 9°C (48°F). Paper 520-D, p. 53-72.
o= Average water level
| iy Iy
o
z3
7 ]
B
>z
458 | -
P 44°00
=] 9 |- 70°00' 69°45' 69°30'
< — SiEy Note: Hardness can be determined by projecting the
= Ln‘:’ S EXPLANATION top of the magnesium bar to the scale at right.
10 1 I | | I | : 7 ) Hardness of water is classified by the U.S. Geo-
Sodivm / | Chloride, logical Survey as follows: 0-60 mg/l, soft;
ANNUAL AVERAGE WATER LEVEL IN SAND AT MERCER NORRIDGEWOCK | WATERVILLE 4= and Zpon ltrate, 61-120 mg/l, moderately hard; 121-180 mg/I, = 200 o
(WELL SM 1), 1943-67 CALENDAR YEARS e e potassium | | | Ane e e S e =
sae _— — 180 o
_70°15° o R = =
45 T T T T T T T 24350 = Magnesium 4 ‘| Sulfate / g 'ﬁ'.J
S i oo /;>< 150 o
40 5 ; Kk U =
L — o A —- i Y Spoom
LIVERMORE AUGUSTA VASSALBORO & v iz; / Carbonate 7/ y / % / ; E
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CORRELATION OF PRECIPITATION, GROUND-WATER LEVELS
AND RUNOFF IN THE SANDY RIVER BASIN

CHEMICAL CHARACTER OF GROUND WATER IN THE
LOWER KENNEBEC RIVER BASIN

INDEX SHOWING TOPOGRAPHIC QUADRANGLES
USED IN BASE MAP

CONTOUR INTERVAL 20 FEET
DATUM IS MEAN SEA LEVEL

Base from U.S. Geological Survey topographic
quadrangles.(See index, lower right)
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