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” 0-10* Peat, organic muck, and silt in poorly drained areas. Deposits are very Not known to yield water to wells in the area. Swamp deposits release
f oM ss8 L thin in bogs created recently by beaver dams or works of man. water slowly to underlying formations or to streams issuing from or
§ Swamp deposits flowing through them,
S 0-15° Silt, sand, and gravel deposits adjacent to some streams. In streambeds Alluvium is not known to yield water to wells in the area.
= consists largely of boulders. Deposits are generally thin, discontin-
Alluvium uous, and of small areal extent. They are subject to flooding,
> 0-65° Stratified sand and gravel deposits with some silt, clay, and cobbles. Outwash deposits are not a major source of water to wells in the area
‘: ; Occurs in outwash plains and valley trains of small areal extent, because of their thinness and small areal extent. However, in places
E Outwash outwash is capable of yielding 50 gpm or more to individual wells. The
[23) water is of good chemical quality but is moderately hard.
g ] - 0-56* Well-stratified to poorly stratified deposits of sand, gravel, and cobbles, Ice-contact deposits have not been tapped extensively for water but
ol 8 with some silt, clay, and boulders. Landforms include eskers (locally yield large quantities (as much as 1,000 gpm) to a few public-supply
< N /,}\,}; .§ Ice-contact called horsebacks), crevasse fillings, kames, kame fields, and kame or industrial wells, Where the deposits have a thick zone of saturation
ﬁMW;;;‘ff’ Y R 2 deposits terraces. Deposits rest on till or bedrock. and are in hydraulic continuity with an adjacent body of surface water
L) = as a source of induced recharge, they have considerable potential as
; productive aquifers. Some of the outcrop areas are isolated or too high
topographically to be regarded as significant sources of ground water.The
water contained in ice-contact deposits is of good quality but is mod-
erately hard to hard.
—— Till and bedrock are mapped together Till is the source of small amounts of water to some dug wells and springs.
' Tﬂl 0-70° Till is an unsorted, unstratified mixture of silt, clay, sand, gravel, cobbles, A few drilled wells may obtain water from gravelly zones in till. The
i >~ T ng—-— and boulders, which was deposited directly from the glacial ice once ~water is hard.
% v ess ‘é © Bedrock covering the region. Till is widespread and generally forms a thin Bedrock nearly everywhere contains enough water for farm and home use
/i Z | §| Till and bedrock cover over the bedrock. It has been identified in test holes beneath and, in places, enough for small-scale industrial uses or public supplies.
IWL N 5 § ice-contact deposits. Till is dense except for the upper few feet, The bedrock is dense, and water in it is contained primarily in second-
s 7, : 2 which may have been reworked by frost action or running water. ary openings such as joints, fractures, solution openings, and cleavage
A 694 8 FS The Carys Mills Formation, which consists mainly of gray limestone and or bedding planes. The depth at which such water-bearing zones will
N . ol = calcareous shale and siltstone, is the most widespread bedrock form- be reached in drilling and how much water will be available to wells can-
0 I 602 =5 ation in the area. Other formations include: the Spragueville Forma- not be predicted accurately. Water is of good chemical quality but is
40' F i 5 - 40’ FARN tion, which is similar in composition to the Carys Mills; the Bell Brook, hard. Water in bedrock is generally under artesian conditions — that is,
on - ,: . 5 % Smyrna Mills, and Chandler Ridge Formations; and several unnamed the water will rise to a level in a well above that at which it is reached by
Nelboo 1l = o and undivided rock units. Rock types in these formations are: slate, the drill. Seve;za'l wells for which information is available flowed at the
5 / N 8 & graywacke, siltstone, quartzite, argillite, and conglomerate. In addi- surface when drilled.
R = [ ~ tion, some intrusive igneous rocks occur.
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‘ A NS S 678 2Maximum value from log of test hole.
- Fre N, bPMaximum value from well record.
dsloss, FAVORABILITY AREAS
67
g Vi :6.4;45 More than 50 gallons per minute
Y .,>. N2 1Tk 66 4 Areas most favorable for the location of wells of 6-inch diameter or larger that
Rl & ! 66 will yield more than 50 gpm from unconsolidated deposits. Water-bearing mate-
: = ) 4 /) NS rials are outwash and ice-contact deposits. The largest yields are obtainable where
\ NS Y e N o Nt 5o {6 1 ?3,, N A RS g 2ns : S 7= 7 S\ 74 o AW the deposits have a thick saturated section and where they are in conract with an
\ NSAY 1 Aoe) ISR ' RS S | L 3 iy ] lop, ) ——N LN el =\ (R s adjacent body of surface water which provides a source of induced recharge. The
Fig dnwdbh DR 55 Qo PRGNS o5 Az, #F iR [ W ot e o) ~ ~ (| NI R /L 693 largest reported yield is 1,000 gpm.

10 to 50 gallons per minute
Areas most favorable for thelocation of wells of 6-inch diameter or more
that will yield from 10 to 50 gpm from unconsolidated deposits. Aq-
uifers are ice-contact deposits or outwash where saturated thickness
is small or where the aquifer is fine grained.
Areas where most wells will yield less than 10 gpm are shown without
colored overprint. Aquifers include swamp deposits, alluvium, till,
2 isolated or thin deposits of outwash or ice-contact deposits, and bed-
rock. About 40 percent of the bedrock wells for which information
is available were capable of producing more than 10 gpm.
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I - o EXPLANATION
§ 4 INTRODUCTION HA-485 -
This report describes briefly the geologic and hydrologic Az -
< conditions governing the occurrence of ground water in an HA-443 AR
Q area of about 312 square miles in the drainage basins of . v . -
AR . . .
2l g Meduxnekeag River and Prestile Stream in Aroostook County S ¥ i el A o
{ = . < Z ports
1> in northern Maine. % =
) This report is one of a series designed to provide informa- © gl 4 HA-486188 ... o
286 tion on ground water useful to those doing water-resources ) W Area where work s in progress
and land-use planning, and to those desiring to develop water /" o
\ supplies, particularly supplies large enough for public, — & ’ &
e industrial, or commercial use, from ground-water sources. '\_,(_’
The index map shows the area of this report, areas for which T et e .
155 reports have been published, and areas where ground-water 45t e
3 studies are in progress. | - X
. i % ' - 6
oy The magnitude of yields that might be expected from ' AC
properly located and constructed wells of 6 inches or more in l . !
diameter in unconsolidated deposits is indicated by the map : ? R, o %
“Ls%s showing ground-water favorability and surficial geology. This “._‘ L o
- map gives a generalized interpretation of observed geologic B 69°
_ and hydrologic data. It provides a logical base for directing 70° ATW‘“C
- . detailed exploration for ground water but does not eliminate
; the need for such exploration.
52 e 0 50 100 MILES
" INDEX MAP SHOWING AREAS OF GROUND-WATER
72 INVESTIGATIONS :
| ‘LSIE
S RELATION OF AVAILABILITY OF WATER 55 I @ 10 I I i l
oL . TO CLIMATE @ z
soc The climate of southern Aroostook County is character- = - N =
505 ized by moderately warm summers, cold winters, and abun- £ a5 | =
dant precipitation. The climate is influenced more by air z = 5L
- moving in from the west and northwest than by air moving in Z 4L fiverage precipitation (36.12 inchasl| = -
s;ia from the Atlantic Ocean, which is more than 100 miles to the E E w
s south, and hence the dominant temperature characteristics of E3B-/ S N ‘/\
the climate are those of a continental climate—wide temper- = = W Minimum
ature ranges from summer to winter and from day to night. e 30— 0 l, : : l : : !
‘ zi Precipitation in. tIlis area averages abo.ut 36 inches per year. 5 | | | | | MONTH:)‘;:::?S; gi:::lo\:e S}Te-rﬂs(:?vli‘c:?g’slgj:;‘lr‘;‘:lfz YEARS
563 (See' zi.nngal precipitation graph.) During 1941—70, annual ANNUAL PRECIPITATION AT HOULTON, 1941-70 =
g Comros precipitation at HOUlFon has rang‘?d frorp a low of 2_7:52 Data from National Weather Service (U.S. Weather Bureau)
e inches in 1966 to a high of 54.28 inches in 1954. Precipita-
i tion is generally between 2 and 4 inches a month. According 10
on to records of the National Weather Service, October receives ' ! ! ' l
S the greatest amount (normal 3.79 inches) and February w14 "
40 receives the least (normal 2.52 inches). During the period of W E i
g the 1959—-70 water years—the period for which data on =S & w 2
3 g i s o verage water level (15.81 feet) = w
é ground-water levels are available for comparison with precipi- To gl ==
g tation and streamflow—November has been the wettest ] Eg
gA month (average 4.31 inches) and March has been the driest :; <;t z
‘ E (average 1.91 inches). (See monthly precipitation graph.) eSS o =
{ Although monthly precipitation is normally fairly evenly S4 s | | L | | ; 2
. distributed throughout the year, ground-water level and ANNUAL WATER LEVEL IN OBSERVATION WELL AR3 e g
s streamflow respond more to seasonal climatic changes than AT HOULTON, 1959-70 =
2%’ il directly to precipitation. Of the approximately 36 inches of
\ 2%5 precipitation that falls annually on the area, about 22 inches 25 I I I I | | I | I L
runs off in streams and most of the remaining 14 inches is MONTH-END WATER LEVEL IN OBSERVATION WELL AR3
e returned to the atmosphere by evaporation and transpiration. 40 I T 1 T AT HOULTON, 1959-70 WATER YEARS
During the summer months, because of evapotranspiration
- losses, very little ground-water recharge occurs and the water @ P
= table declines. Runoff also declines during this period. At the = ’
end of the growing season the ground-water table and stream- 2 15 I T I
flow are usually low. Streamflow increases and the ground- 5
- water table rises in the fall when losses of water to evapo- o
transpiration are reduced and rainfall has a greater opportu- s -
nity to run off or to reach ground-water reservoirs. Stream- z S
s flow and the water table again decline during the winter =
w7 when most of the precipitation falls as snow and remains on 10 I I | | =
by the ground. When the accumulated snow, which has an aver- 1940 1345 1350 1955 1360 1365 1970 :
. age water content of about 6 inches in this area (Hayes, ANNUAL RUNOFF AT GAGING STATION 1-0180, =
1972), melts it is a significant source of streamflow and MEDUXNEKEAG RIVER NEAR HOULTON, 1941-70 E
ground-water recharge, as indicated by the spring peaks on
- hydrographs showing fluctuations in runoff and ground-water
< tabplf CmeHthly prphe). o CORRELATION OF ANNUAL PRECIPITATION, m L Wniquit
nnual correlations between precipitation, runoff, and GROUND-WATER LEVELS. AND RUNOFF " F wm A ™M 7 J A s 0 N D
- ground-.water levels are observable even though monthly ’ MONTHLY RUNOFF AT GAGING STATION 1-0180, MEDUXNEKEAG
correlations of precipitation with streamflow and ground- RIVER NEAR HOULTON, 1959-70 WATER YEARS
5 0 , 394 water levels are obscured by climatic changes (annual graphs).
& 0 . Qo oo = e f @ 55 Annual runoff and amount of ground water in storage, which
Q‘- - \/ , A D 8457 , s ; o is indicated by ground-wat'er‘ levgls, generally respond directly
e NG Al CAY}/Ao) s o0 3o to. the amount of precipitation. Years of above-average CORRELATION OF MONTHLY PRECIPITATION, MONTH-END
: [\ ‘“- AN S W7 = precipitation are ordinarily years when ground-water levels GROUND-WATER LEVEL, AND MONTHLY RUNOFF
o O ¥ “ Qth- § o\( /G 374 and runoff are al?qve average, and conversely, years of
tiRas el 2 5 Ak, XM . N7\ Al 1Seh . below-average precipitation are usually years when stream-
a4/ Soewidls Cougerdt) Yf |72 ‘:\o id A8 flow and water levels are below average.
o I ‘ : , q (=
9 & : : ‘ % : B, i\ AT "I‘,.. e WELLS COMPLETED IN BEDROCK 50 | EXPLANATION .
N\ : 50T ~ 2 ) fo R The bedrock wells recorded during this study range from 22 DEPTH | i -
= i) JC ‘ e e o)) 0\ N to 800 feet in depth. Average depth is 145 feet and median (154 Wells) | Granitic rocks } <P
0 <D b S\ D ,‘ v J < ‘0‘ . DI depth is 110 feet. Twenty-five wells, or about 16 percent, are ' Mostly granite i EZ
| QA0 ‘ yEQW CAL 20 deeper Ihan 200 ff:et (bed{ock w'ell grapl}s). Of these 25 5;
‘c. ( Q N\l s 22 20 N\ PN e N S 7oHee) : 23 :, N 8 mgggeM 393 wells, nine were drilled for industrial supplies and are much — Smyrna Mills and Bell Brook Formations, 58
L i N RS SN %o EEE A deeper than most domestic wells. Only 16 domestic wells, or 5 ) Undifferentrated B
ORN/ARIN g = = Z about one in nine, are deeper than 200 feet. The average E = ' B Stsssane, quartz’;f&’,;;?f:’graywaCke’ and ‘Z_‘§
OA\_C & : (Gt 2 depth of the domestic wells is 125 feet. R g”
k) >3 S g Drilling to depths greater than 200 feet does not always Soraerilie Formati za
= 5158 increase the yield, as the well may not penetrate additional pA;ostly Iimestozelon i
& . water-bearing zones. One 500-foot well produced 400 gpm ST 5 7
3 | * o O S 34A (gallons per minute) but a 510-foot well produced only 1 v ‘l__ il | Carys Miiﬁirmmon z
0 . : ® <5 $™ gpm. On the other hand, a 70-foot well reportedly yields 60 o : R . - p— i
= . A\ 33 gpm. Information is generally not available on the depth of 2 = 0 S Py =1 é graywacke and layers of slate 2
Q"B ‘ ¢ o 1 Nl Qal the water-bearing zones in the wells tor which depth and 5 S & 5 = ° @
v \ R vl 2 o - \ 4 - - N N
‘ . : 0\ 4 ( % yield are known. DEPTH. IN FEET Carys Mills Formation-Lenticular deposits '9
‘ ) Bt The yields of 138 wells range from 1 quart per minute to ' Lenticular units of slate and some &
s e ) : : = RN 400 gpm. The average yield is 24 gpm and the median is 8 Fraywacke g
g° O ; : / . ey, gpm. The yields of 52 wells, or about 38 percent of the total, @ 2
i} 2 ' T S W)Y are in the 0—5 gpm range. Sixteen wells, or about 11 percent Undivided rocks g
s DIV ‘? 48 5 ;' i ‘ of the total, are reported to have yields of less than 3 gpm. 50 o — ""y"'c';}ZZif;L’-‘éQZih”' . J g
S el IR TR Y i E AN ¢ as ~ Insufficient data are available to permit valid comparisons 12 Z
0 G/ b ; ‘ [ )% 7)) 0% of the water-bearing potential of the various bedrock forma- ¥ _ _ S
. LN O AN R q ' ; \ tions, as most of the wells for which information was col- - Ch‘g‘;};' :}('jdge l,'mm,?f'on 5 =
s 1 ""}.{‘{’ B lected obtain water from the Carys Mills Formation. How- sl P g 595
0 1 ey, - =4 ever, as in the lower Aroostook River basin to the north i O§§
oy 2% N SN -1 BTN & (Prescott, 1972) it appears likely that ground water percolat- E YIELD i cogg';g::;'e‘x?e“;;k; _—— ==
N DAL B 7 7Q . 3 ing through the openings in the limestone of the Carys Mills © 25— (138 Wells) ~ ’ and siltstone ' é;
: R e 99 o : Ny Formation has enlarged these openings, so that the Carys a / " Contact SE
) BROS Pe ) ...,.a‘?,é A «'f o Mills may contain and transmit larger quantities of ground ! =
| \N S 4 ‘~"’~- _ Dl N e water than the other, largely noncalcareous, formations. '
I Blite | \ b ( ot VR > USHheX = The outcrop area for the various formations is shown on ' !
o ‘ : oy 2 NG ) - ) 422 the generalized bedrock geologic map. i 0 5 MILES
DL AR ,“"ﬁ_“,' A HAG At ‘:',zaa 0 N l—l—1—| 1
2 o L BEAT]) S WS N 4 5 5§ |
N REL T Wy VU QD SO AN\ e s 4> YIELD, IN GALLONS PER MINUTE |

_’ e ) 4 'b‘ ! J ; 46000'
< X I B Y gran il Yuss =% - TR 68°00'
LRV SN T ST TN U AN))
! - A\ ; L AL IG\\Y W= 264

PERCENTAGE OF BEDROCK WELLS ACCORDING GENERALIZED BEDROCHK GEOLOGIC MAP
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i : , A QUALITY OF WATER 6 —300
~ il . @ \ u 609", " o 2P A \ The quality of the ground-water in the area is generally " Hardiness about
i ; o ST G ST \@ N b >z 0 0 = . good but the water is moderately hard to very hard. Water Sissiiurn 280 mg/|
A N T il ‘ o L from bedrock, particularly the Carys Mills Formation, which and Chibride, Huoride
- 4 i . 5 consists largely of calcareous beds, is generally harder and Potassium REEIHIRANS
. ?\\ . E more highly mineralized than water from unconsolidated for- gl _
oo 5 4 mations. However, in much of the drea the unconsolidated '
f ~ ? s . y . Magnesium Sulfate
Dgrioal deposits contain abundant grains and pebbles of limestone
0 >
\ 2 f which may contribute to hardness when dissolved by perco-
?:\3" | A= lating water. The highest amount of hardness was about 280
,,,,, ' 3 - mg/l (milligrams per liter) for water from the Carys Mills Calcium Bicarbonate
‘ Formation (well Ar 285). The lowest hardness value was 61 4 200

mg/l for water from ice-contact deposits (well Ar 555). The
hardness of water from well Ar 552, also in ice-contact
deposits, was higher than that of water from well Ar 554,
which obtains water from the Smyrna Mills Formation, a
largely noncalcareous formation.

Dissolved solids ranged from 107 mg/l for a sample of
water from ice-contact deposits (well Ar 555) to 355 mg/1 for
water from the Carys Mills Formation (well Ar 285). Ground
water in bedrock is commonly alkaline; having a pH of 7.1 to
7.8. The pH of water in ice-contact deposits ranged from 6.5
in well Ar 555 to 7.9 in Ar 552. Chloride concentration is 2
normally low and ranges from 4.0 to 47 mg/l in the samples
analyzed. The highest value may be the result of contamina-
tion by road salt. The water from only one well sampled
exceeds U.S. Public Health Service standards for iron. The

“excessive iron is believed caused by rusty pipe or a rusty pump .
rather than being a characteristic of the ground water. Aver- 1+
age temperature of ground water is about 10.5°C (51°F).

Note: Hardness can be determined by
projecting the top of the magnesium
bar to the scale at the right.

Hardness of water is classified by the
U.S. Geological Survey as follows:
0-60 mg/l, soft; 61-120 mg/l, mod-
erately hard; 121-180 mg/l, hard;
181 mg/| or more, very hard.
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