DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

70°45’ ' ° 30’ ' i : s
] NS - = = = T o . — > - - T r—— < i r = Ti = T - E=XT7 ST - T g y - Y ) |\ S 7 ] A, = 7 (5 3 U 7 i i "3 BT X/ i RV 4 2 \ 3 B wW— T b i WA : J‘
& fa»).i

L)

PREPARED IN COOPERATION WITH THE
STATE OF MAINE PUBLIC UTILITIES COMMISSION

HYDROLOGIC INVESTIGATIONS
ATLAS HA-285

AL

N
’*‘}"
) .

44°20'

44°20' |52

E X P L ANATI O N

FAVORABILITY AREAS

|||||||

Avreas fuvorable for the location of wells that will yield more than 50 gpm (gul-
lons per minute). Water-bearing materials are stratified sand and gravel
of glacioflurvial ovigin, particularly ice-contact deposits. In places excellent
sand and gravel aquiters arve overlain by deposits of marine elay which are
poor aguifers.  In such areas the water contained in the sand and gravel
is confined under artesian pressure by the relatively impermeable clay. The

) INTRODUCTION
This report is one of a series describing the geologic and

hydrologic conditions governing the occurrence of ground
water in Maine (See index map.) The purpose of the report
is to provide information that would be of use to those wish-
ing to develop water supplies, particularly supplies large

largest yields are obtainable in valleys where the deposits harve a large satu-
rated thickness and are in hydraulic continuity with an adjacent body of
surface water as a source of induced recharge.  Under farvorable c¢ivenm-
stances as much as 2,000 gpm can be obtained from individual wells. Wa-
ter is generally of good chemical quality but in places contains excessive

enough for public or industrial use, from ground-water
sources. A map showing ground-water favorability areas
and surficial geology describes the magnitude of yields that
might be expected from properly located and constructed
wells of 6 inches or more in diameter. This map gives a
generalized interpretation of observed geologic and hydro-
logic data. It provides a logical basis for directing, but does
not eliminate the need for, detailed exploration.

amounts of iron

10-50 gpm
Aveas favorable for the location of wells that will yield from 10 to 50 gpm.
Water-bearing formations are deposits of stratified sand and gravel of gla-
ciofluvial origin, particularly ice-contact deposits and outwash where the
saturated thickuess is not large or where they are relatively fine grained.

,’169*‘ 68°
/ AL >///-\\ 1 Water is generally of good quality, but in places contains ercessivre amounts
s of iron
’ EXPLANATION
v 7Y I o Areas where most wells will yield less than 10 gpm are shown with-
2 K;s - out color overprint used for the areas mentioned above. Aquifers
: may be till, marine deposits, eolian deposits, thin or isolated de-

Area of this report .
posits of outwash sand or ice-contact sand and gravel, or bed-

rock. A few drilled wells in areas of thick till have yielded more
than 10 gpm. The median yield of 424 bedrock wells is 5 gpm;
the maximum reported yield is 85 gpm. Water from the uncon-
solidated deposits is generally of good quality for most uses. In-
dividual wells may be contaminated by road salt or by septic tank
effluent or by drainage from barnyards or other sources. Water
from bedrock is of good quality except that it may be moderately
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‘z 5 Geologic unit ness Character Water-bearing characteristics
7/ @Pﬁ o o (feet)
"*:‘:m.,.e 3 = 0-27 Sand, silt, and clay, some gravel, of river flood plains. Occurs in thin, discontinuqus deposits in' smaller valleys but formg a
(RCTS ] 1 mappable geologic unit in places, particularly along Androscoggin,
L4 \ § Little Androscoggin, and Nezinscot Rivers. Yields water to a few
& . wells where deposits are extensive and contain gravel. Subject to
100 MILES i lAnu;z.mm . L flooding.
own onty wnere extensive,
l g .
0-30 | Fine to medium sand and silt. Some sand deposits A source of small quantlt_les.of water to numerous dug and driven
Uil gy LT e Qed form fixed, vegetated dunes but several areas of wells. Finene;s of gra'ln size alr:jd $enertar:!y hlg_:l topographic posi-
TIGATION B S\ A 3 active dunes exist. Loess (silt) occurs in places tion preclude obtaining large yields from this unit.
I —— é Eolian deposits as a discontinuous Iay.er as much as 2 feet thick,
CLIMATE ’5‘;“' "§ (Shown oely where ssenlive) overlying glacial deposits.
: ‘ . . . .
ippe : ' X 2 Y 0-32 Partly decomposed organic matter—leaves, moss, | Not known to yield water to wells in lower Andro§cogg|n Basin. May
N.ort.nal r_nonthly prec'lplt‘atlon in the lower Androscoggin aa s 3 v heath plants and grass (peat)—and some inter- contain a considerable quantity of water which may be released e
gl asior o8 rdsnaiee Tt et i \ 14 é mixed silt, clay and sand. Includes some tidal slowly to underlying permeable deposits or to streams flowing thrc_augh
ground-water and surface-water trends respond to seasonal = ; :ﬁ S deposts marsh deposits along Androscoggin River below or issuing frorrljI them. Contatiaed water is Iiktetly to be acidic, highly
| | . . ick. lored, or high in nitrate or other organic matter.
clll.;naiflcbzllx:n?'eé gath:lar tlzan 1dmictly dtotpremgitatlon. (See 5 (Shown only where entenshoe) Brunswick co g g
S w.) Ground-water levels and streamflow ar n- . : "
graIII)V i gt . con = ' 0-105 | Stratified sand and gravel deposits in valley trains or | Yields small to moderate quantities of water to wells. Largest reported
A , ! EFOBIIL, SCASOI as < Qow outwash plains. Contains some silt and clay. May yield is 60 gpm. Probably larger quantities are available to pro-
most of the rain that falls during the summer is required by 8 A e overlie or interfinger with marine deposits. perly constructed and developed wells under favorable circumstances.
the processes of evaporation and transpiration. Streamflow - e (T o S e
increases and water levels rise during the late fall. Stream-
it e l-e‘{ds-dedine d'uring ooy v e = 0-178 | Dark-blue to gray silt, clay and very fine sand. Tan | Clay yields water to wells very slowly. Sa_ndy Iaye(s yield small
et et e L ) colored where weathered. Contains layers of sand quaptities of water to .dug wells. One drilled well is reported to
frozen ground may inhibit the infiltration of potential ground- é and gravel, a few inches to a few feet in thickness. obtain 7 gpm from marine deposits.
il o Vil e e AR g B e
an 6 inches o
w08 § e S o Mg 0-150 | Well-stratified to poorly stratified deposits of sand, | The source of the largest supplies of ground water in the lower
b e T R gravel, and cobbles, with some silt, clay, and Androscogglr) Basin. Under most favorable condmons—wh_ere de-
e R boulders. Landforms include kames, kame terraces, posits are adjacent to a body of surface water for r_echarge—ylelds as
g ' Foc-contach kame fields, kame deltas, and eskers. much as 2,000 gpm (gallons per minute), are obtainable.
. T T T T T T ‘
g & | | | I | deposits
E}J SP: m?"g g = Till and bedrock are mapped together.
e ubsfatiog & v, l .
EE )] Qet 0-160 | Till is a heterogeneous mixture of clay, silt, sand, Till is widespread and is the source pf water to many dug vgells. and to
GZ 2 gravel, cobbles, and boulders. In some places is a few drilled wells. Su§ta|ned yield of most dug wells is less tlhan
£ ®) N Till or bedrock very sandy, and resembles ice-contact deposits or 1 gpm. Dug wells are likely to go dry in the summer. One drilled
: ° E:J > g outwash except for lack of stratification. Ir_1 other well in till is reported to yield 20 gpm.
TR e o el Ll % areas is rich in clay and very dense or is very
i éN THECL?TR%:DOTQQL;:WISTON. = < § bouldery. In some exposures upper few feet
¢ @) é 3 appear to have been washed by water.
T T T T T I T T T m —
x E 3 Bedrock includes igneous and metamorphic rocks, The bedrock formations are dense and contain little water _compared to
<< S chiefly granite, pegmatite, gneiss, and schist. their total volume. They contain recoverable water only in second;ry
02 § openings such as cleavage or bedding planes, fractures, or solution
0o § openings. Based on present knowledge, it is virtually impossible to
Fa & predict accurately the depths at which water-bearing zones will be
zZ|$ found and how much water will be available. The water in bedrock
° << < is generally confined under artesian conditions, that is, the water will
x rise in a well to a level above that at which the water is reached by
a the drill. Several wells for which information is available flowed at
z the land surface when drilled.
O

WELLS COMPLETED IN BEDROCK

DEPTH TO WATER, IN FEET BELOW LAND SURFACE

The bedrock wells recorded during this study ranged from - X ‘ b
25 to 55(_) feet in depth. The average depth was 158 feet and 5' g
the median depth was 157 feet. The yields ranged from 0 to . Z
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AVERAGE MONTH-END WATER LEVEL IN OBSERVATION WELL
AT AUBURN, 1959-66 (WELL An 6)

Direction of glacial striations

85 gpm (gallons per minute). (See graphs below) The average
Tip of arrow indicates location of striations

yield was 8 gpm and the median yield was 5 gpm. Yield fig-

10 — | | | | ' | : : : ures are based on information supplied by drillers from bail- A
Ing or pumping tests at the time of drilling. .
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MEDIAN MONTHLY RUNOFF AT GAGING STATION DEPTH RANGE, IN FEET

1-0570. LITTLE ANDROSCOGGIN RIVER AT SOUTH
PARIS, FOR THE PERIOD 1931-60.

CORRELATION OF MONTHLY PRECIPITATION,
MONTH-END GROUND-WATER LEVEL, AND ge
MEDIAN MONTHLY RUNOFF IN THE LOWER
ANDROSCOGGIN RIVER DRAINAGE BASIN

Percentage of bedrock wells according to yield ranges
(424 wells)
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PERCENT

Precipitation that falls on the area is the only source of
water in the lower Androscoggin River basin. More than
half the precipitation runs off in streams and nearly 40 per-
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cent of this runoff is derived from ground-water sources © o 4 A
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(Hayes, 1966, p. 22). Most of the remainder of precipitation YIELD RANGE, IN GALLONS PER MINUTE (WHEN DRILLED)

is returned to the atmosphere by evapotranspiration.

The correlation of precipitation with streamflow and ground-
water levels on an annual basis is excellent even though
monthly correlations are masked by seasonal climatic changes.
Annual runoff and average amount of ground water in stor-
age, which is represented by ground-water levels, generally
respond directly to the amount of precipitation. (See hydro-

GRAPHS SHOWING PERCENTAGE OF BEDROCK
IgVAENL(';_SSACCORD'NG TO DEPTH AND YIELD

Only 47 of the 424 bedrock wells for which yield informa-
tion is available had yields of more than 15 gpm. (See graph

graphs). A notable exception occurred in 1964 when precipi- Welong. 7
tation and runoff both declined from 1963 amounts whereas 50
the ground-water level had a substantial and inexplicable .
rise. =
Average streamflow and precipitation during 1960-66 were O 25 |
below long-term averages. The average water level in well g
An 6 during this period is probably lower than the average

would have been for a longer period. During 1965, which 0
was a year of severe drought in most of the Northeast, pre-
cipitation, streamflow, and ground-water levels were at or

WATER QUALITY
The quality of ground water in the area is suitable for a & A

251-300
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. N . . . . . . ¢
near record low in the lower Androscoggin River basin. SR most purposes. (See graphs below.) It is generally low in dis- The Maine Department of Health and Welfare, Division S Oe‘*,f AR f’f
- 5 5 . 5 K 3 >
: FEE (14 REET solved solids and free from most constituents that would of Sanitary Engineering, which supplied the data that are & = €o o

limit its usefulness. Wells An346 and An347 are thought

summarized in the graphs shown below, analyzes water to

T T | T T T GRAPH SHOWING PERCENTAGE OF BEDROCK . : . a2 . . INDEX SHOWING TOPOGRAPHIC
60 L | WELLS (47) HAVING YIELDS OF MORE THAN to be locally contaminated; the chemical analyses of water determine its suitability for human consumption. Aside from QUADRANGLES USED IN BASE MAP
" 15 GPM. ACCORDING TO DEPTH RANGE from these wells are not typical of water normally occurring the items shown in the figure, the Division of Sanitary En-
2 in the aquifers. gineering analyses include concentrations of bacteria of the SELECTED REFERENCES
2 50 L Average, | The temperature of 10 samples of ground water ranged colifor_'r_n group and other properties that w'ould affect t.he Hanley, J. B., 1959, Surficial geology of the Poland quadran-
5 1932-66 from 41° to 50° F, the average being 46° F. pota-bllxty of the water. Unusual concentrations of chloride gle, Maine: U.S. Geol. Survey Geol. Quad. Map GQ-120.
g or nitrate or excessive hardness may indicate contamination. Hayes, G. S., 1966, Surface-water resources of Maine: Maine
z 20 5 Locally ground water has been contaminated by effluent Water Util. Assoc. Jour., vol. 42, no. 1, p. 21-25.
E from septic tanks, drainage from barnyards or fertilized fields, Leavitt, H. W., and Perkins, E. H., 1935, Glacial geology of
E Hardness of water is classified by the U.S. Geological or leaching of salt used to deice roads in the winter. In addi- Maine, v. 2, of A survey of road material and glacial geol-
ﬂ_.. > = s f “ . g . . . . y
2 s EXPLANATION 7 oy muofé’:éf;yoh;‘gs-l201-6108510% s?‘ft::ll-glgo ppm, tion some ground water may contain objectionable amounts ogy of Maine: Maine Tech. Exp. Sta. Bull. 30, 232 p.
L et vl L ; 121-180 ppm, hard; : ; :
& p— 7 a0 ;%: more, very hard A = of iron or IBabcemesc, or the pH_n}ay be. SO _low as to make Prescott, G. C., Jr., 1967, Records of selected wells, springs,
1960-€6. 4 slitorn % i / Bege 42000 the water corrosive. Water containing objectionable amounts and test holes in the lower Androscoggin River basin area:
. | 1 1 ahd / nitkate, and . / = of hydrogen sulfide has been reported in some areas in Ox- U.S. Geol. Survey open-file report.
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