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Significant Sand and Gravel Aquifers

Aquifer boun da ries m odified from :  T olm a n , A. L., La n ctot, E. M ., a n d Neil, C.D.,
1981, Sa n d a n d Gravel Aquifer M ap 33:  M a in e Geologica l Survey, Open-File M a p
81-65, sca le 1:50,000.
Well in ven tory da ta collected by M a in e Geologica l Survey field assista n ts durin g
the1989 field season.  Addition a l sprin g da ta from  Drum lin  En viron m en ta l 2016.
Dra in a ge basin  boun daries com piled by U .S. Geologica l Survey, Water Resources
Division, Augusta, M a in e, with fun din g from  the M a in e Low-Level Ra dioa ctive
Waste Authority.
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Preliminary aquifer boundaries mapped by
Glenn C. Prescott, Jr.

Installing a monitoring well, Washington County, Maine.

Approxim a te boun dary of surficia l deposits with sign ifica n t satura ted
thickn ess where poten tia l groun d-wa ter yield is m odera te to excellen t.

SURFICIAL DEPOSITS WITH
LESS FAVORABLE AQUIFER CHARACTERISTICS

Areas with m odera te to low or no poten tia l groun d-wa ter yield (in cludes areas
un derla in  by till, m a rin e deposits, eolia n  deposits, a lluvium , swa m ps, thin
gla cia l sa n d a n d gra vel deposits, or bedrock); yields in  surficia l deposits
gen era lly less tha n  10 ga llon s per m in ute to a properly con structed well.

Surficia l deposits with good to excellen t poten tia l groun d-wa ter yield; yields
gen era lly grea ter tha n  50 ga llon s per m in ute to a properly con structed well.
Deposits consist prim a rily of gla cia l sa n d a n d gra vel, but ca n  in clude areas of
sa n dy till a n d a lluvium ; yield zon es are based on subsurfa ce da ta where
a va ila ble, a n d m a y vary from  m a pped exten t in  areas where da ta  are
un a va ilable.
Surficia l deposits with m odera te to good poten tia l groun d-wa ter yield; yields
gen era lly grea ter tha n  10 ga llon s per m in ute to a properly con structed well.
Deposits consist prim a rily of gla cia l sa n d a n d gra vel, but ca n  in clude areas of
sa n dy till a n d a lluvium ; yields m a y exceed 50 ga llon s per m in ute in  deposits
hydra ulica lly con n ected with surfa ce-wa ter bodies, or in  exten sive deposits
where subsurfa ce da ta  are a va ila ble.

SEISMIC-LINE INFORMATION

Profiles for 12-cha n n el seism ic lin es are shown in  Figure 5 of Open -File Report 87-
24a (Ada m ik a n d others, 1987).  Len gth of 12-cha n n el seism ic lin es as shown  on the
m ap is to sca le.  All sin gle-cha n n el lin es ra n ged from  80 to 300 feet lon g a n d are n ot
shown  to sca le.

Depth to bedrock, in feet below la n d surfa ce.
Depth to bedrock exceeds depth shown  (based on ca lcula tion s).
Depth to wa ter level, in  feet below la n d surfa ce.

T welve-cha n n el seism ic lin e, with depth to bedrock a n d depth to
wa ter a t the m idpoin t of the lin e, shown in  feet below la n d surfa ce.

53

≥53

Sin gle-cha n n el seism ic lin e, with depth to bedrock a n d depth to
wa ter shown a t ea ch en d of the lin e, in feet below la n d surfa ce.
U n less otherwise in dica ted, da ta shown  above the lin e-iden tifier box
refers to the n orthern en d of the seism ic lin e.

12

T he 3-letter iden tifier for a lin e is a n  abbrevia tion  for the topographic qua dra n gle.  If
the 3-letter iden tifier for the lin e is followed by a n um ber (ex:  M AP - 7, M AP - 4),
the lin e is a 12-cha n n el lin e.  If the iden tifier is followed by a letter (ex:  M AP - E,
M AP- P), the lin e is a sin gle-cha n n el lin e.  Sin gle-cha n n el seism ic in terpreta tion s by
J. T . Ada m ik.   T welve-cha n n el seism ic in terpreta tions by J. T . Ada m ik a n d C. D.
Neil.

69, 12
MAP-E
72, 12
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T est borin g (project borin g if labeled; nonproject borin g if un la beled)
Driven  poin t

Surfa ce-wa ter dra in a ge-basin  boun dary; surfa ce-wa ter divides gen era lly cor-
respon d to groun d-wa ter divides.  Horizon ta l direction  of groun d-wa ter flow
gen era lly is awa y from  divides a n d toward surfa ce-wa ter bodies.

≥ 13



GEOLOGIC AND WELL INFORMATION

_ _ _Ground water, as the n a m e im plies, is wa ter foun d below the la n d
surfa ce in  the pore spa ces between  sa n d gra in s a n d in  fra ctures in the
bedrock (see dia gra m s below).  An aquifer is a wa ter-bearin g geologic
form a tion capable of yieldin g a usable a m oun t of groun d wa ter to a
well.  In M a in e there are two types of aquifers; loose soil m a teria ls (such
as sa n d, gra vel, a n d other sedim en ts) a n d fra ctured bedrock.  A sa n d a n d
gra vel deposit is considered a significant aquifer when  a well in  tha t
deposit is capable of bein g con tin uously pum ped a t a rate of 10 ga llon s
per m in ute (gpm ) or m ore.  T o susta in  a yield of 10 gpm  or m ore, a
deposit m ust be perm eable en ough for wa ter to flow rea dily in to the well
as it is pum ped (see section  on porosity a n d permeability below), a n d
there m ust be a sufficien t depth of wa ter in the well so tha t it will n ot be
pum ped dry.
_ _ _ T he dia gra m  below shows a schem a tic cross section  of a sa n d a n d
gra vel aquifer in  M a in e.  T he sym bols above the dia gra m  correspon d to
the well sym bols shown  on the m ap a t left.  In form a tion  typica lly shown
for these wells in cludes type of well, depth to bedrock, depth to wa ter,
a n d well yield.  T he blue lin e in  the dia gra m  is the water table.  T he area
below the wa ter table is ca lled the saturated zone, where a ll pore spa ces
between  the sedim en t particles are filled with wa ter.  In order to yield
wa ter, a well m ust exten d below the wa ter table in to the sa turated zon e.
Notice tha t the wa ter table correspon ds to the wa ter level in  m ost wells
a n d in  the strea m .
_ _ _Severa l types of wells, com m on in  M a in e, are shown  in  the dia gra m .
Adug well is a large dia m eter hole exca va ted by ha n d or ba ckhoe.  T he
hole is kept from  ca vin g in by in sta llin g a lin in g tha t m a y be ston e, tile,
or cem en t blocks. T he hole m ust be deep enough to exten d below the
wa ter table.  T he sha llow dug well in  the dia gra m  has a yield of 2 gpm .
Although the yield is often  low, dug wells gen era lly supply en ough
groun d wa ter for a household beca use of the large a m oun t of wa ter
stored in  the well.

_ _ _A gravel-packed well is usua lly insta lled in to coarse-gra in ed
sedim en t a n d is drilled with a m uch larger dia m eter tha n  the fin a l casin g
a n d screen  dia m eter.  T o in crease the yield a n d pum pin g efficien cy of
the well, the spa ce aroun d the well screen  is filled with selected gra vel
tha t in creases the perm eability in  the im m edia te vicin ity of the well.
T he gra vel-pa cked well in  the dia gra m  has a high yield of 300 gpm .
Such high-yieldin g gra vel-pa cked wells are com m on ly drilled for
m un icipa l or in dustria l wa ter system s.
_ _ _A driven well orwell point ca n  be in sta lled in to sa n d a n d gra vel
where the wa ter table is within about 20 feet of the groun d surfa ce.  A 2
to 3 in ch dia m eter pipe, equipped with a well screen  a t its lower en d, is
driven  in to the deposit un til the screen  is below the wa ter table.  T his
pipe a cts as a casin g, a n d wa ter is pum ped directly from  the aquifer.
T he driven  well in  the dia gra m  has a sign ifica n t yield of 15 gpm .
Although the yield is rela tively high, driven  wells gen era lly on ly supply
a sin gle household beca use very little wa ter is stored in  the well casin g.
_ _ _Wells of a n y type con structed in  the other sedim en ts shown in  the
dia gra m  (cla y or fin e sa n d a n d silt) would yield som e wa ter, but yields
would be lower tha n  for wells in coarse-gra in ed sa n d a n d gra vel
deposits.
_ _ _Another type of well com m on  in  M a in e is the drilled bedrock well.
T his well is drilled in to the un derlyin g rock with steel casin g to isola te
the well from  poten tia l surfa ce-wa ter con ta m in a tion .  In this type of
well, wa ter is foun d when  the well hole in tersects wa ter-bearin g
fra ctures in  the bedrock.  Notice how the wa ter level in  this well is not
the sa m e level as the wa ter table.  T he well casin g isola tes the bedrock
well from  the overlyin g sedim en ts.  T he wa ter level is con trolled by
wa ter pressure in the fra ctures in  the bedrock a n d is not rela ted to the
wa ter table in  the overlyin g m a teria ls.

_ _ _ T he dia gra m  a t right is a n  en la rged view of a section  of the dia gra m  above.  Note tha t the
section  shown  is below the wa ter table a n d tha t groun d wa ter com pletely fills the pore spa ces
between  the sedim en t gra in s.  In a n  aquifer, the m ore pore spa ce there is, the m ore wa ter the
aquifer ca n  hold.  T his is ca lled the porosity of a deposit.  Perm eability refers to the ability of a
surficia l deposit to tra nsm it wa ter.  Perm ea bility depen ds on the size of the spa ces between  the
sedim en t gra in s.
_ _ _Perm eability is rela ted to porosity, but is not the sa m e.  Porosity determ in es the capa city of
the m a teria l to hold wa ter.  Perm eability determ in es its ability to yield wa ter.  For exa m ple,
cla y is m a de of tin y particles with a large a m oun t of pore spa ce between them .  However, the
pore spa ces are so sm a ll tha t they crea te a resista n ce to flow which reduces groun d wa ter
perm ea bility.  Sa n d a n d gra vel m a y n ot be as porous as cla y, but the pore spa ces are larger a n d
better con n ected a n d the m a teria ls are m uch m ore perm eable.
_ _ _Perm eability is a n  im porta n t cha ra cteristic sin ce it determ in es whether groun d wa ter ca n
a ctua lly be drawn  in to a pum pin g well.

_ _ _When  m appin g sa n d a n d gra vel aquifers, geologists visit gra vel pits,
strea m  ba n ks, roa d cuts, a n d other surfa ce exposures to describe m a teria ls
a n d iden tify deposits.  T his surficia l geology m a ppin g is supplem en ted with
seism ic-refra ction  studies a n d the in sta lla tion  of observa tion  wells a n d test
borin gs.  In a ddition , m uch in form a tion  about a n  aquifer m a y a lrea dy be
a va ila ble from  wa ter-com pa n y explora tion , large con struction  projects, town
well in ven tories, a n d other sources.  T his in form a tion, a lon g with a eria l
photography a n d previously published m a ps, a llows the geologist to defin e
the boun da ries of fa vorable surficia l deposits a n d estim a te how well the
deposits will yield wa ter to a well.
_ _ _ T he boun daries of fa vorable surficia l deposits do not n ecessarily coin cide
with the aquifer boun daries.  In som e areas, a thin cover of fa vorable coarse-
gra in ed m a teria l m a y overlie fin e-gra in ed sedim en ts, till, or bedrock.  A well
in  tha t m a teria l would n ot be able to susta in  a yield of 10 gpm , so the area
would n ot be m apped as a n  aquifer.  In other areas, fin e-gra in ed sedim en ts or
till m a y overlie fa vorable coarse-gra in ed sedim en ts a n d the subsurfa ce
deposit m a y n ot be recogn ized as a n  aquifer.
_ _ _Sin gle- a n d 12-cha n n el seism ic-refra ction  studies are con ducted to
determ in e the sa tura ted thickn ess of a deposit by establishin g the depth to
wa ter table a n d bedrock surfa ce.  T he 12-cha n n el seism ic survey has the
a ddition a l a dva n ta ge of providin g the topography of the buried bedrock
surfa ce a t a site.
_ _ _In sta llin g m on itorin g wells a n d drillin g test borin gs provide direct
in form a tion  about the aquifer chara cteristics of a deposit.  T his work
provides in form a tion  on the depth to water table a n d bedrock surfa ce, wa ter
qua lity, a n d how easily the sedim en t tra n sm its wa ter.

_ _ _Groun d wa ter is replen ished orrecharged by ra in wa ter a n d m eltin g snow
tha t soa k in to the soil.  T his wa ter percola tes down ward a n d even tua lly
rea ches the wa ter table.  When recha rge is high durin g sprin g snowm elt a n d
fa ll ra in s, the a m oun t of groun d wa ter in creases a n d the wa ter table rises.
When  recha rge is low durin g the la te sum m er or when  the groun d is frozen
durin g the win ter, the wa ter table becom es lower.
_ _ _Notice in  the dia gra m  below tha t groun d wa ter is not sta tic; it flows.  T his
con cept is very im porta n t, especia lly when groun d wa ter becom es
con ta m in a ted.  On ce in  the groun d-wa ter system , con ta m in a n ts usua lly tra vel
a lon g the pa ths followed by groun d wa ter a n d are som etim es able to m igra te
con siderable dista n ces over tim e.
_ _ _In  the dia gra m  below, a plum e of con ta m in a tion  origin a tes at the source in
the sa n d a n d gra vel deposit.  T his source could be a la n dfill, a lea kin g fuel
stora ge ta n k, or a n  a cciden ta l spill.   As the con ta m in a n t seeps in to the
subsurfa ce system  a n d en ters the aquifer, it flows with the groun d wa ter.  In
the dia gra m , the plum e con ta m in a ted the gra vel-pa cked well as it passed by.
T he driven  well n ear the strea m  is not con ta m in a ted, but is a t risk sin ce the
plum e is flowin g in  tha t direction .  T he dug well on the hillside, however, is
not a ffected beca use it is upgra dien t of the source, hen ce the con ta m in a ted
groun d wa ter flows a wa y from  this well.
_ _ _On ce groun d wa ter is con ta m in a ted, it is very difficult a n d expen sive to
correct.  T o design  a clea n -up pla n , m on itorin g wells are in sta lled un der the
direction of a hydrogeologist or other specia list.  T hese wells defin e the three-
dim en sion a l exten t of the a ffected area.  Som etim es it is possible to pum p
con ta m in a n ts to the surfa ce usin g rem edia tion wells within  the plum e.  Often
the on ly solution  for a hom eown er is to in sta ll filterin g devices or to aba n don
the well a n d fin d a n  a ltern a tive wa ter supply.

Types of Information Shown on this Map: T he yellow a n d red
colored areas on the m a p in dica te sign ifica n t aquifers, zon es where
groun d-wa ter yield is estim a ted to be 10 gpm  or grea ter.  T he boun daries
of the aquifers are drawn  by a geologist based, in part, on the well da ta
shown  on the m ap.  Areas not m a pped as aquifer m a y be thin  or
un sa tura ted sa n d a n d gra vel deposits, surficia l deposits other tha n  sa n d
a n d gra vel, or bedrock.
_ _ _ T he well da ta on the m a p provide in form a tion  about the type of well,
depth to water table, depth to bedrock, a n d yield of the wells in the area.
T his in form a tion  is useful when  m a kin g decision s about wa ter supply, a
dra in a ge pla n , or the n eed for blastin g.
_ _ _In form a tion  from  seism ic refra ction  studies a lso is shown  on the
m ap.  Seism ic studies give deta iled in form a tion  about depth to water
table a n d depth to a n d shape of the bedrock surfa ce.  Geologic cross
section s gen era ted from  seism ic in form a tion  are shown  in  associa ted
reports listed in  the referen ces below the m ap a t left.
_ _ _Surfa ce-wa ter dra in a ge-basin  boun daries are a lso shown  on the m a p.
Horizon ta l direction  of groun d-wa ter flow gen era lly is a wa y from
dra in a ge divides a n d toward surfa ce-wa ter bodies.

Uses of this Map: Sa n d a n d gra vel aquifer m aps are useful in  two
m a jor ca tegories of decision -m a kin g:  groun d-wa ter supply a n d groun d-
wa ter protection.  For groun d-wa ter supply, these m a ps are useful in
loca tin g areas fa vorable for developin g wa ter supplies for m un icipa l,
in dustria l, or residen tia l use.  In form a tion  on the m ap, such as depth to
bedrock a n d well yield, in dica te the poten tia l for groun d-wa ter
production .
_ _ _Groun d-wa ter protection is a n other im porta n t fun ction of these
m aps.  Knowledge of the loca tion  a n d exten t of sa n d a n d gra vel aquifers
is critica l when  sitin g poten tia l con ta m in a tion  sites such as la n dfills a n d
sa lt stora ge fa cilities.  When  used in  con jun ction with other geologic
in form a tion , this m a p ca n  help pla n n ers a n d m un icipa l officia ls m a ke
m uch m ore in form ed decisions to guide in dustria l growth or residen tia l
developm en t.
_ _ _If groun d-wa ter con ta m in a tion  occurs, the gen era l tren d of the plum e
m igra tion  ca n  be deduced from  these m aps by a n a lyzin g the dra in a ge
basin  boun daries a n d the loca l surfa ce wa ter bodies.
_ _ _For further assista n ce in  in terpretin g this m ap, con ta ct a geologist at
the M a in e Geologica l Survey.
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