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FIGURE 2.—SURFICIAL GEOLOGIC MAP AND GROUND-WATER FAVORABILITY MAP
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This report is one of a series describing the geologic and hy- above-average ground-water levels and streamflow. No long-term ,
drologic conditions governing the occurrence of ground water trend in precipitation, ground-water levels, or streamflow is , A EXPLANATION A
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These reports are intended to provide information for the est amount fell in November. The average for November was DT | E
use of those engaged in water- or land-resources planning or 5.12 in. (130 mm), and averages for the other months were — 5 =
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water supplies large enough for public, industrial, or commer- ly amount received was 11.51 in. (292 mm) in March of 1953 Till ‘5’
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cial use. The magnitude of yields that might be obtained from and the lowest was 0.48 in. (12 mm) in May of 1965 (fig. 5). 200 TN, } S /) )/
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properly located and constructed wells is indicated by the map  Ground-water levels generally are at seasonal lows near the B N ; b de e / @/;;e;/g»/)\j; Y¢
showing surficial geology and ground-water favorability (fig. 2).  end of the growing season during September as the result of 150' — A - (o /@?1 s | .
This map gives a generalized interpretation of observed geolo- high evapotranspiration rates during the summer. When the ‘7’ RN €
gic and hydrologic data; it provides a basis for guiding detailed  growing season ends, evapotranspiration rates decline, rain- o | = | / ( oo ©
exploration for ground water but does not eliminate the need fall normally increases slightly, ground-water levels rise, and | 5 L e N )7 —=_
for such exploration. streamflow increases. Ground-water levels usually decline " FoiiE * NN

during January and February when much precipitation may 50" — [ —L— : — '« B |
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be stored as snow and ice, and ground-water recharge may be v )
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spring, accumulated snow melts, and streamflow and ground- . 43°40° IR N
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Lq 44 12.25 feet (3.73 meters)| sg Fz 7 2 g YIELDING 20 GAL/MIN (1.3 L/S) OR- MORE AT DIFFERENT DEPTH
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FIGURE 1.—INDEX MAP SHOWING AREAS OF GROUND-WATER Eg bl L a4 9 el [N I PO SR NS ST L R ” to International System of units (SI) se deposits in this area
INVESTIGATIONS e '; H-;' '-'I-‘ l\at.mthly; n\:/noff at gagfing station 010:0000, Royal 3:1 , Sand, silt, clay, and some gravel, of flood Contains some available ground water,
= 1411 ! L 1 1 a ‘z’ . TR T AOF N SRR e L e o . ; Qal 0-20 plains of some of the larger streams in especially along streams draining outwash
Average annual water level in observation well > 104 2 : : : ; : - the area. Subject to flooding. areas, but not used as an aquifer in this
N Y'Y 6t Convishs, TO8A-TH Watsr Vears g 10 3 Multiply English units By To obtain SI units e Alluvium iy
— [}
T, I I I I : Bl (%) g Bl Silts ) G faae bl S Peat, and organic muck and some inter Not known to yield water t 1ls in th
Annual runoff at gaging station 01060000, Royal o F z feet (ft) 3048 meters (m) ° 0-25! s g ) a 1eld water to wells in the
The character and water-bearing properties of the various 8 o PR T TR R vy E S 5 w miles (mi) 2 1.609 k.ﬂ°me§$s (km) (km?) i ?;&f&?&f&y&rﬂe?ﬁg tow ?nrzzth?:gg;e?rais:sx;tge;rtooms ttrlf:: ?Zp%c;f:;
: : : : : e Average runoff 1000 5 o 100 o square miles (mi 2.590 square kilometers (km Swamp and tidal = e |
aquifers are descnbed' and tl_le relationships of the fqrmatlons S O it e YN s o z gallons per minute .06309 liters per second (1/s) mars}f deposits in times of low flow or may store surface
are shown in a geologic section along part of the Maine Turn- ; 3 x . 2 (gal/min) water during times of high flow.
pike (fig. 3). : i /\ /\ /\ A /\ I[= 14e8 § 0 = 1 = : - . Fine to coarse sand in active drifting dunes Supplies water to a few dug wells and
. . Z o : 2 o g & P ANEITRE
This report covers anarea of about 210 square miles (544 km?) 5 \/ \J w o E g §. ﬁ 3 & s 3 § 3 ‘8 Qed 0-407 of Desert of Maine in Freeport and Pow- springs.
inCumberland County. Included are parts or all of the following 2 50l / \/ 1 “spe & 0 e ‘ ' Seseed nal. Also includes some vegetated, fixed
cities or towns: Brunswick, Cumberland, Falmouth, Freeport, L z A e e e AL Yield of wells according to depth range EC(’LIQICIIIS;?V‘Z ‘i‘;POSltS dunes in same general area.
Gorham, Gray, Harpswell, North Yarmouth, Pownal, Standish, oL , , 1 ; . s OF MONTHLY’ PRECIPITATION, MONTH-END N ; coastal dune sand)
i ; - GROUND-WATER LEVELS, AND MONTHLY ield (gallons per minute
Westbrook, Windham, and Ya}rmouth. . ; 1945 1950 .1956 1960 1965 1970 1975 i Depth | Number . e Sntiiind dogosi ol sind sod pressl o Vi sensll b modonizte quanillios of
The water needs for part of the area are provided by public (feet) | of wells Misimuny | Miniosin, | Average | Median ~ B 0-75¢ outwash plains and glaciomarine deltas. water to wells. Largest reported yield
supplies: the Portland Water District, which utilizes Sebago F'g;’i‘; :‘U ;‘ ?_F‘PARPE"(':SIPfT"z_"IVC')';\"G GE?)':)::EL\:IITZ': ;Zt e Also 1Echuges some inateglals that wdere is 100 ga]/néin h(j6i<3 1/s). Yield dep(einds
Lake and wells at Cumberland and North Windham; the Yar- : ) ~ reworked by currents and waves an on saturated thickness, extent, an
S . T LEVEL, AND RUNOFF 0-50 3 5 25 13 8 m redeposited. Overlies and is interfingered grain size of deposits. Some springs
mouth Water District, which qbtalns its supply from wells; the 51-100 63 0 75 15 10 o with deposits of marine clay. Some of occur in gullies where the contact of
Freeport Water Company, which uses wells, Burr Pond, and = l I . . ' 1 . | ] 101-150 67 1 k) }% 2 5 8 this material was included in the marine sand and the underlying marine clay is
Frost Gully Brook; and the South Freeport Water District, wo | . i e u i = at : Presumpscot Formation by Bloom, 1960, exposed. Water is of good quality.
. . . 2 40 Percentage of bedrock wells with respect to depth 201-250 34 &) 150 15 2 p. 55-58.
which uses wells. However, most of the area is served by pri- & sol (282 wells) _ 251-300 11 8 100 16 4
vate supplies. This report can be used as a guide for locating é . . N 301-400 24 25 36 gi %.5 0-150° Dark-bl;xle to grayhsilt,d cléy, and filne sand f Not a significant aquifer.Generallysaturated,
. . = ; tan where weathered. Contains layers o but because of low permeability releases
and developing ground-water supplies for all uses. £ 401-500 11 0 15 '
. . ’ . B = 7 501-600 4 3 1.5 1.4 6 : sand and gravel. Underlies most areas of ater very slowly. Yields small amounts
The fieldwork on which this report is based was done large- WATER IN UNCONSOLID{‘TED DEPOSITS ol ! | = 600+ 3 1 20 10 1 Marine e outwash, crops out in many low areas :,vf waterrtyo a fe“}r’ dug wells, probably
ly during the 1974 field season. During the course of the The outcrop areas of the unconsolidated deposits are shown ‘? § 2 § § § 8 § § é All wells 271 0 150 12 5 % gi;:sril?se and stream valleys, and overlies earlier from sandy zones. Water may contain
fieldwork, the surficial geology was mapped, chemical anal- on the geologic map (fig. 2) and their character, occurrence, ° 2 & & & 2 L 4 1 % s deposits of till, stratified drift, or bed- excessive iron or may be cloudy because
» . . . o 0 [Te] o o o 4+ = s .
yses of 12 samples of ground water were made, and infor- and water-bearing properties are described in the table of - € & L. ® T 2 igzl;rlgslf’;i::zgf;morﬂ:tﬁ?%ff%alfotofl of clay particles.
mation on about 400 water wells and test holes was obtained. ~ geologic units. The areas most favorable for developing water S DA R BT A R TGN B (1960, p. 55-58).
supplies from these formations are indicated by patterns on 50 , : : , : , ; : : — _ ’
fie. 2). The lareest vield reported for a well in un- w ) Sl ) il Well- to poorly stratified deposits of sand, The source of the largest supplies of ground
the ma.p (f1g.2) g SESLY : p § 2 o Percentage of bedrock wells withrespect to yield RRYSEADHITE e 0-114¢ gravel, and cobbles, with some silt and water in the area. The highest reported
consolidated deposits is 1,200 gal/min (gallons per minute) E30F 1 i tact boulders. Land forms include kames or yield is 1,200 gal/min (75.7 1/s). Largest
or 75.7 1/s (liters per second). More details on ground water w0t . S::g;t:c kame fields, and kame terraces. yields are in areas where the deposits are
RELATION OF CLIMATE TO AVAILABILITY in unconsolidated deposits are given in the explanations for € ol — i _ coarse grained, have a large saturated thick-
OF WATER : : d f bili = I I I 1 More than 50 gallons per minute ness, and are in hydraulic continuity with
. . " the geologic units and favorability patterns. Lt = = = p = = = % Areas favorable for the location of wells that will yield more than 50 gal/min a body of surface water as a source of
All fresh ground water available for use in the Windham- o o - T @ 0 ~ ° S (3.2 1/s). Water-bearing materials are ice-contact deposits and outwash. The induced recharge. Marine clay commonly
Freeport area i derived from precipitation that falls locally © TS R B R G R g ke ot e e s e sgaed e s corers arts of ce-<ontact deposts and
or within the drainage basins of streams flowing into the area. YIELD IN GALLONS PER MINUTE bodies as o source of induced recharge. As much as 1,200 gal/min (75.71/s) confines the water under artesian pressure.
Correlations of precipitation, ground-water level, and stream- has been obtained from individual wells in the area. Thelwater is normally of good chemical
’ . _ uality.
flow are shown in figures 4 and 5. Water-level fluctuations F'GUCVEE?_'LS STT”‘:QSE siﬁ:v:\f DEPPiRHCi:TDAﬁELS;A?“EGD;OCK bl
are shown for well Y1 at Cornish, about 25 mi (40 km) west o oige Till and bedrock are mapped together, but Till is the source of water for numerous
g e WATER IN BEDROCK i e i Camem LI R, | S ok e
vation well representative of water-table conditions in the The depihs of 282 bedrock wall £ ) 1 Areas favorable jor location of wells that will yield 10 to 50 gal/min (0.63 to il ax bedrock selected wells. Till is an unsorted, unstrati- small once water stored within the
southwestern Maine area for which a long-term record of T e3 6e7p 1)5 (')1"] <02 D€ rog VtVle ‘S ;'Z;I:"gi (rggl )4 tod ﬁos ft 3.2 1/s). Water-bearing formations ar;l ic}'f—cpntact depo;its and ou‘;‘wash " fied mixture of clay, silt, sand, gravel, casing is pumped out. Wells dug in till
. : siogs o (0] m). 1he average aepthn 1s t m) and the me- where the saturated thickness is small, the deposits are fine grained, or where cobbles, and boulders. Till generally has a are likely to go dry during periods of
water levels is aYallable:’ Pre01p1.tat10n d?‘ta a:re for the_Natlon dian depth is 154 ft (47 m). About 99 percent of the wells WATER QUALITY induced recharge is not possible. In some of these areas surficial deposits con- clay-rich matrix and is vewgcompag,t, but low prec);pitagtionl:yThe wagtgr is gener-
al Weather Service station at Hiram, which is a few miles from : P Surface water in the study area is of the calcium sulfate- sist of marine clay, andthe presence of underlying beds of water-bearing sand in places it consists of sand and gravel re- ally of good quality.
Cornish. Streamflow data are for the Royal River at Yarmouth, zflre 7d6eeper tll)lan 5103ft (15 m); 20 percent are deeper than 250 chloride type, is very low in dissolved mineral matter, and M il i il g sembling ice-contact deposits except for
close to the center of the area covered by this report. t (76 m); about 13 percent are between 251 ft and 400 ft where not subject to contamination is generally free from lack of stratification. In a few areas, par-
(76 and 122 m); and about 7 percent are deeper than 400 ft tit h 1d limit i : : > ticularly at Windham Center,the till occurs
fig. 6). Al ¢ £l 1 ; 5 constituents that would limit its usefulness. The analysis for NOTE ~ ifs Jowr paasiie] ridiks kenown o5 wasihogsd
(fig. 6). Almost none of the wells were drilled for commercial Seb Lk b hicallv-in fi : < s e
T G g T 1l deptl 1 f h ago Lake shown graphically in figure 8 is thought to be - Areas where most wells will yield less than 10 gal/min (0.63 1/s) are shown with- > moraines (BIOQm, 1960, p. 28-32). Till, as
or indus purp o S 1€ We epths generally retlect the representative of fresh surface water in the area out the colored overprint. Aquifers may include any of the formations de- &4 < a mantle of variable thickness, covers the
depth necessary to drill for supplies adequate for single- : J ; i scribed in the map explanation. About 30 percent of the wells drilled in bed- Blg bedrock in the upland areas. It may also
e o ! The chemical quality of ground water is generally good. rock obtain more than 10 gal/min (0.63 1/s), and about 15 percent have yields g 2 occur beneath younger deposits in the
. : : Ground water is more varied in chemical character than exceeding 20 gal/min (1.3 1/s). 3 lleys.
Precipitation at Hiram during the 1944-74 water years, the ‘The yields of 271 bedrock wells range from 0 to 150 gal/min < . ; oy ol & valleys
. : : ] i gt surface water (fig. 8), and its chemical characteristics depend &l drock f ions (Paleozoi i i i
period for which ground-water levels are available, averaged (0 to 9.5 1/s). The average yield is 12 gal/min (0.76 1/s), and i high fth K ials th hi ol e Bedrock formations (Paleozoic) consist Bedrock formations are dense and relative-
46.23 in. (1,174 mm). During the 1950-74 water years, the ‘the median yield is 5 gal/min (0.32 1 fs). About 68 percent of on the nature ot the roc .materla s through which the water E 9 of metamorphic rocks (primarily schist, ly impermeable and contain little water
-4 - (L1 . g : years, ' - WA - moves and the length of time involved in that movement. <| 8 gneiss, phyllite, and quartzite) and in- compared to their total volume. They
period for which streamflow information has been collected, the wells have yields exceeding 2.5 gal/min (0.16 1/s), and Water in the bedrock is normally more highly mineralized and Contact z! & trusive igneous rocks (chiefly granite, contain recoverable water in secondary
precipitation averaged 47.00 in. (1,194 mm). Precipitation has about 15 percent of the wells have yields exceeding 20 gal/min ) : : ﬁ B granodiorite, and quartz monzonite, ‘openings such as joints, fractures, bedding
g : . by . harder than water in the unconsolidated deposits. Water from —_— = | A with some diorite and gabbro) or clesvsas slsaes. kad suduti ;
ranged from a low of 29.24 in. (743 mm) for the 1965 water (1.3 1/s). The following table indicates the number of wells in Ditection of albsial stilehi <| o . ge p » and solution openings.
: . h of . 7. . bedrock ranges from soft to very hard and generally has a pH irection of glacial striations S| & The water in bedrock is generally confined
year to a high of 64.74 in. (1,644 mm) for the 1954 water year. each o severa! depth ranges with minimum, maximum, aver-  of about 7. In 5 of 7 samples collected, the water was soft Point of arrow indicates location of striation Q| and will rise above the level at which it is
Runoff of the Royal River at Yarmouth during the 1950-74 age, and median yields. Yields of 1 gal/min (0.06 1/s) or less Two of these samples wete from unusu’ally &ete wells, & eli 2 encountered by the drill. Several wells for
period has ranged from a low of 12.65 in. (321 mm) for the are reported for all depth ranges except 0 to 50 ft (0 to 15 m). C 562, which iz 205 ft (367 ’ . 0C369 A which information is available flowed at
1965 water year to a high of 40.56 in. (1,030 mm) for the Of the total number of wells yielding 20 gal/min (1.3 1/s) or - Sipgehot, SN W N ARG S bk i - i The Lo peciuce i Ailed. 1o 4 sber
s -1, . : . n (1. is 1,078 ft (329 m) deep. Water from these wells was atypical Well in unconsolidated deposits generallyof good chemical quality, although
1952 water year and has averaged 25.72 in. (653 mm). As more, about a third are in the 51 to 100 ft (15 to 30 m) depth f wakar £ bedieck : e - some wells have produced water containing
; of water from bedrock wells in the area. In addition to being : : s EHigsn
much as 40 percent of the runoff may be derived from ground range (fig. 7). , , = Cc366 excessive concentrations of iron and man-
extremely soft (hdardness of 6 and 17 mg/l), the water was of the - ® ganese. sud sostis wells seur e sexgiiore
water (Hayes, 1966, p. 22). Only 1 of the 18 wells deeper than 400 ft (122 m) has a dinm-icarbonate 1 3 had 4 okl : Well in bedrock » d / "
. FTTRT d £f which ave- ieldl of 20 ealfmin (1.3 V), sind teld b sodium-bicarbonate type and had a pH of 8.5 to 9.1. Fluoride : have produced brackish or salty water.
The dlfferencg between prempltatlon. and runoff, yield g in (1.3 1/s), and none yields more than 20 concentration in water from well C 562 was 4.9 mg/l and from Based on present knowledge it is impos-
rages about 20 in. (508 mm) per year, is evaporated or trans- gal/min (1.3 1/s). The deepest well, 1,205 ft (367 m) in depth, C 822 was 3.8 mg/l, as compared to a concentration of only o797 sible to predict accurately the depth at
ired. has a reported vield of in (0. . K 2 : : which water-bearing zones will be found
pired p y of only 1 gal/min (0.06 1/s). about 0.1 mg/l for water from most bedrock wells in the area. Test hole and how much water will be available to
Water from well C 822 has a hydrogen sulfide odor and taste. wells.
A 01060000 ! Maximum known value i

Gaging station

?Maximum value, from Caldwell, (1965, p. 97).
3Maximum value from well record.
4Maximum value from test boring.

=1 Chloride, 1 rdness ¢ rmi rojectin ium
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>k X IBEE mg/1 for drinking water. The pH of water from unconsolidated Caldwell, D. W., 1965, Eolian features in Freeport and Wayne, rangle, Maine: Maine Geol. Survey Geol. Map Ser., Map Stone, G. H., 1899, The glacial gravels of Maine and their as-
3 KX g |29 deposits is normally slightly less than 7. Maine, in New England Intercollegiate Geological Confer- GM-1. sociated deposits: U.S. Geol. Survey Mon. 34.499 p., 52
ag'r _ : W i S U & ki Ej Water from well C 344 in outwash is more highly mineral- ence Guidebook, 57th Annual Meeting, Bowdoin College, Leavitt, H. W., and Perkins, E. H., 1935, Glacial geology of pls.
;' = 2 7 A 7* s 4 RS o7z & x T ized than water from most of the bedrock wells sampled. This Brunswick, Maine: p. 95-102. Maine, v. 2 of A survey of road materials and glacial geo- Upson, J. E., and Spencer, C. W., 1964, Bedrock valleys of the
e SEBAGO| C344 | C370 cassa C369 ca67 | c221 | caes C220 Cot8 36 ©vaar 451 well is in the valley of a small brook downstream from Inter-  Clapp, F. G., 1909, Underground waters of southern Maine: logy of Maine: Maine Tech. Expt. Sta. Bull. 30, 232 p. New England coast as related to fluctuations of sea level:
LAKE | OUT- R R i T = e state Highway 95, is near a populated area, and is close to an U.S. Geol. Survey Water-Supply Paper 223, 268 p., 24 pls.  National Weather Service (U.S. Weather Bureau), Climatolo- U.S. Geol. Survey Prof. Paper 454-M, p. M4-M44, 5 pls.
PR = area of marine deposits. The mineralization may be caused by ~ Doyle, R. G., ed., 1967, Preliminary geologic map of Maine: gical Data, New England, Annual Summaries, 1943-74. U.S. Public Health Service, 1962 (revision), Public Health Ser-
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sits of southwestern Maine and their water-bearing charac-
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Water Utilities Assoc. Jour.,v.42, no. 1, p. 21-25.

minerals contained in the marine deposits.
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61 p.

FIGURE 8.—GRAPH SHOWING CHEMICAL CHARACTER OF 1 SAMPLE
OF SURFACE WATER AND 13 SAMPLES OF GROUND WATER
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