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Significant Sand and Gravel Aquifers

³
Aquifer b o un da ries m o dified in  2014 b a sed o n  2013 field wo rk b y W. B. T ho m pso n .
Aquifer b o un da ries m o dified fro m :  T o lm a n , A. L., a n d Lan cto t, E. M ., 1981, San d an d
Gra vel Aquifer M a p 29:  M a in e Geo lo gical Survey, Open -File M a p 81-61, scale
1:50,000.
Well in ven to ry da ta  co llected b y M ain e Geo lo gica l Survey field a ssista n ts durin g the
1988 an d 2013 field sea so n s.
Dra in age b a sin  b o un da ries co m piled b y U .S. G. S. Wa ter Reso urces Divisio n , Augusta ,
M ain e, with fun din g fro m  the M a in e Lo w-Level Ra dio active Wa ste Autho rity.

SOURCES  OF  INFORMATION Ba se m ap fea tures fro m  M a in e Office o f GIS - 1:24,000 U SGS
co n to ur lin es, E911 ro a ds, 1:24,000 Natio n a l Hydro gra phy
Dataset, U SGS GNIS pla cen am es an d 1:24,000 po litica l
b o un da ries.
T he use o f in dustry, firm , o r lo ca l go vern m en t n a m es o n  this m ap
is fo r lo ca tio n  purpo ses o n ly a n d do es n o t im pute respo n sib ility
fo r an y presen t o r po ten tial effects o n  the n a tura l reso urces.

SIGNIFICANT  SAND  AND  GRAVEL  AQUIFERS
(yields greater than 10 gallons per minute)

Operating a twelve-channel seismograph, Piscataquis County, Maine.

Brooks East Quadrangle, Maine

Open-File No. 14-18
2014

Funding for the preparation of this map was provided in part by the 
Maine Department of Environmental Protection  and the U. S. Geological Survey.

Digital cartography by
Michael E. Foley
Susan S. Tolman State Geologist

Robert G. Marvinney Cartographic design and editing by
Robert D. Tucker

Christian H. Halsted

Compiled by
Lauren E. Foster,  Troy T. Smith, and Daniel B. Locke

Address: 93 State House Station, Augusta, Maine  04333
Telephone: 207-287-2801 E-mail: mgs@maine.gov
Home page: http://www.maine.gov/dacf/mgs/

Maine Geological Survey

1 0 10.5 M ile

1 0 10.5 Kilo m eter

1000 0 1000 2000 3000 4000 5000 6000 7000Feet

Depth to  b edro ck, in  feet b elo w lan d surfa ce



M a in e

Sn o w
M tn

East
Dixm o n t

Bro o ks
West

Sea rspo rt

Dixm o n t

M t
Wa ldo

Bro o ks
East

M o rrill Belfa st

6

Pen etratio n  depth o f b o rin g; ≥ sym b o l refers to  m in im um  depth to  b edro ck b ased
o n  b o rin g depth o r refusa l

56

Depth to  water level in  feet b elo w lan d surfa ce (o b served in  well, sprin g, test
b o rin g, pit, o r seism ic lin e)



Gra vel pit (o verb urden  thickn ess n o ted in  feet, e.g. 5-12')



Qua rry



Yield (flo w) o f well o r sprin g in  ga llo n s per m in ute (GPM )



Sprin g, with gen eral directio n  o f flo w



Drilled o verb urden  well
Dug well
Ob servatio n  well (pro ject well if la b eled; n o n pro ject well if un la b eled)

T est pit
Drilled b edro ck well
Po ten tia l po in t so urce o f gro un d-wa ter co n tam in atio n
Bedro ck o utcro p



4 GPM






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CONT OU R INT ERV AL 20 FEET

Preliminary aquifer boundaries mapped by
Thomas K. Weddle

Installing a monitoring well, Washington County, Maine.

Appro xim a te b o un dary o f surficial depo sits with sign ifican t satura ted
thickn ess where po ten tia l gro un d-wa ter yield is m o derate to  excellen t.

SURFICIAL  DEPOSITS  WITH
LESS  FAVORABLE  AQUIFER  CHARACTERISTICS

(yields less than 10 gallons per minute)
Areas with m o dera te to  lo w o r n o  po ten tial gro un d-wa ter yield (in cludes a reas
un derlain  b y till, m a rin e depo sits, eo lia n  depo sits, a lluvium , swam ps, thin
glacia l sa n d a n d gravel depo sits, o r b edro ck); yields in  surficia l depo sits
gen erally less than  10 ga llo n s per m in ute to  a pro perly co n structed well.

Surficial depo sits with go o d to  excellen t po ten tial gro un d-water yield; yields
gen erally greater tha n  50 gallo n s per m in ute to  a pro perly co n structed well.
Depo sits co n sist prim a rily o f glacia l sa n d an d gra vel, b ut can  in clude areas o f
san dy till a n d a lluvium ; yield zo n es are b a sed o n  sub surface data where
availa b le, an d m a y va ry fro m  m a pped exten t in  area s where da ta  are
un a va ila b le.
Surficial depo sits with m o dera te to  go o d po ten tia l gro un d-water yield; yields
gen erally greater tha n  10 gallo n s per m in ute to  a pro perly co n structed well.
Depo sits co n sist prim a rily o f glacia l sa n d an d gra vel, b ut can  in clude areas o f
san dy till an d a lluvium ; yields m a y exceed 50 gallo n s per m in ute in  depo sits
hydraulically co n n ected with surface-water b o dies, o r in  exten sive depo sits
where sub surface da ta  a re a vaila b le.

SEISMIC-LINE  INFORMATION

Pro files fo r 12-chan n el seism ic lin es are sho wn  in  Appen dix 2 o f Open -File Repo rt
92-2 (Neil an d o thers, 1992).  Len gth o f 12-chan n el seism ic lin es a s sho wn  o n  the
m ap is to  sca le.  All sin gle-chan n el lin es ra n ged fro m  80 to  300 feet lo n g a n d are n o t
sho wn  to  scale.

Depth to  b edro ck, in  feet b elo w lan d surfa ce.
Depth to  b edro ck exceeds depth sho wn  (b ased o n  calcula tio n s).
Depth to  wa ter level, in  feet b elo w lan d surface.

T welve-cha n n el seism ic lin e, with depth to  b edro ck an d depth to
water sho wn  a t the m idpo in t o f the lin e, in  feet b elo w lan d surface.

53

≥53

Sin gle-chan n el seism ic lin e, with depth to  b edro ck an d depth to
water sho wn  a t each en d o f the lin e, in  feet b elo w lan d surface.
U n less o therwise in dica ted, da ta  sho wn  a b o ve the lin e-iden tifier b o x
refers to  the n o rthern  en d o f the seism ic lin e.

12

T he 3-letter iden tifier fo r a lin e is a n  ab b reviatio n  fo r the to po graphic quadra n gle.  If
the 3-letter iden tifier fo r the lin e is fo llo wed b y a n um b er (ex:  M AP - 7, M AP - 4),
the lin e is a  12-chan n el lin e.  If the iden tifier is fo llo wed b y 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 terpretatio n s b y
T . T . Sm ith an d C. D. Neil.   T welve-chan n el seism ic in terpreta tio n s b y J. I. Steiger.

69, 12
MAP-7
72, 12


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T est b o rin g (pro ject b o rin g if lab eled; n o n pro ject b o rin g if un la b eled)
Driven  po in t

Surfa ce-wa ter drain age-b asin  b o un dary; surfa ce-water divides gen erally co r-
respo n d to  gro un d-wa ter divides.  Ho rizo n tal directio n  o f gro un d-water flo w
gen erally is awa y fro m  divides an d to wa rd surface-water b o dies.

≥ 13



GEOLOGIC AND WELL INFORMATION

_ _ _ Ground water, a s the n am e im plies, is wa ter fo un d b elo w the lan d
surfa ce in  the po re spaces b etween  sa n d grain s an d in  fra ctures in  the
b edro ck (see diagram s b elo w).  An aquifer is a  wa ter-b earin g geo lo gic
fo rm a tio n  capab le o f yieldin g a  usa b le a m o un t o f gro un d water to  a
well.  In  M a in e there a re two  types o f aquifers; lo o se so il m a teria ls (such
as sa n d, gra vel, an d o ther sedim en ts) an d fractured b edro ck.  A sa n d a n d
gra vel depo sit is co n sidered a significant aquifer when  a well in  that
depo sit is capab le o f b ein g co n tin uo usly pum ped a t a  rate o f 10 gallo n s
per m in ute (gpm ) o r m o re.  T o  sustain  a  yield o f 10 gpm  o r m o re, a
depo sit m ust b e perm eab le en o ugh fo r wa ter to  flo w readily in to  the well
as it is pum ped (see sectio n  o n porosity a n d permeability b elo w), a n d
there m ust b e a sufficien t depth o f wa ter in  the well so  tha t it will n o t b e
pum ped dry.
_ _ _ T he diagram  b elo w sho ws a  schem a tic cro ss sectio n  o f a sa n d a n d
gra vel aquifer in  M a in e.  T he sym b o ls ab o ve the diagram  co rrespo n d to
the well sym b o ls sho wn  o n  the m ap a t left.  In fo rm atio n  typica lly sho wn
fo r these wells in cludes type o f well, depth to  b edro ck, depth to  wa ter,
an d well yield.  T he b lue lin e in  the dia gra m  is the water table.  T he area
b elo w the wa ter tab le is called the saturated zone, where all po re spaces
b etween  the sedim en t particles are filled with water.  In  o rder to  yield
water, a well m ust exten d b elo w the water ta b le in to  the sa turated zo n e.
No tice that the water tab le co rrespo n ds to  the water level in  m o st wells
an d in  the stream .
_ _ _ Severa l types o f wells, co m m o n  in  M ain e, a re sho wn  in  the dia gra m .
Adug well is a  la rge dia m eter ho le excava ted b y han d o r b a ckho e.  T he
ho le is kept fro m  cavin g in  b y in stallin g a  lin in g that m a y b e sto n e, tile,
o r cem en t b lo cks. T he ho le m ust b e deep en o ugh to  exten d b elo w the
water tab le.  T he sha llo w dug well in  the diagram  has a yield o f 2 gpm .
Altho ugh the yield is o ften  lo w, dug wells gen era lly supply en o ugh
gro un d water fo r a  ho useho ld b ecause o f the large am o un t o f water
sto red in  the well.

_ _ _ A gravel-packed well is usua lly in sta lled in to  co arse-gra in ed
sedim en t an d is drilled with a m uch la rger diam eter tha n  the fin al ca sin g
a n d screen  dia m eter.  T o  in crea se the yield a n d pum pin g efficien cy o f
the well, the spa ce a ro un d the well screen  is filled with selected gravel
that in crea ses the perm eab ility in  the im m ediate vicin ity o f the well.
T he gra vel-pa cked well in  the diagram  has a  high yield o f 300 gpm .
Such high-yieldin g gra vel-pa cked wells a re co m m o n ly drilled fo r
m un icipal o r in dustria l water system s.
_ _ _ A driven well o rwell point can  b e in stalled in to  san d an d gra vel
where the water ta b le is within  ab o ut 20 feet o f the gro un d surface.  A 2
to  3 in ch dia m eter pipe, equipped with a well screen  at its lo wer en d, is
driven  in to  the depo sit un til the screen  is b elo w the wa ter tab le.  T his
pipe a cts as a casin g, a n d wa ter is pum ped directly fro m  the aquifer.
T he driven  well in  the diagram  has a sign ifican t yield o f 15 gpm .
Altho ugh the yield is relatively high, driven  wells gen erally o n ly supply
a sin gle ho useho ld b eca use very little wa ter is sto red in  the well casin g.
_ _ _ Wells o f a n y type co n structed in  the o ther sedim en ts sho wn  in  the
diagram  (cla y o r fin e san d a n d silt) wo uld yield so m e water, b ut yields
wo uld b e lo wer than  fo r wells in  co arse-grain ed sa n d a n d gravel
depo sits.
_ _ _ An o ther type o f well co m m o n  in  M a in e is the drilled bedrock well.
T his well is drilled in to  the un derlyin g ro ck with steel ca sin g to  iso late
the well fro m  po ten tial surfa ce-wa ter co n ta m in a tio n .  In  this type o f
well, wa ter is fo un d when  the well ho le in tersects wa ter-b earin g
fra ctures in  the b edro ck.  No tice ho w the wa ter level in  this well is n o t
the sam e level as the wa ter ta b le.  T he well casin g iso lates the b edro ck
well fro m  the o verlyin g sedim en ts.  T he wa ter level is co n tro lled b y
water pressure in  the fra ctures in  the b edro ck a n d is n o t rela ted to  the
water tab le in  the o verlyin g m a teria ls.

_ _ _ T he dia gra m  at right is an  en la rged view o f a sectio n  o f the dia gra m  ab o ve.  No te tha t the
sectio n  sho wn  is b elo w the water tab le an d tha t gro un d water co m pletely fills the po re spa ces
b etween  the sedim en t grain s.  In  an  aquifer, the m o re po re space there is, the m o re wa ter the
aquifer can  ho ld.  T his is ca lled the po ro sity o f a depo sit.  Perm eab ility refers to  the ab ility o f a
surficial depo sit to  tra n sm it wa ter.  Perm ea b ility depen ds o n  the size o f the spaces b etween  the
sedim en t grain s.
_ _ _ Perm ea b ility is rela ted to  po ro sity, b ut is n o t the sam e.  Po ro sity determ in es the capa city o f
the m aterial to  ho ld water.  Perm eab ility determ in es its ab ility to  yield water.  Fo r exa m ple,
clay is m a de o f tin y particles with a  large am o un t o f po re space b etween  them .  Ho wever, the
po re spa ces a re so  sm a ll that they create a resistan ce to  flo w which reduces gro un d wa ter
perm ea b ility.  San d a n d gravel m ay n o t b e as po ro us a s clay, b ut the po re spa ces a re larger an d
b etter co n n ected an d the m a teria ls are m uch m o re perm eab le.
_ _ _ Perm ea b ility is an  im po rtan t cha racteristic sin ce it determ in es whether gro un d water ca n
actually b e drawn  in to  a pum pin g well.

_ _ _ When  m appin g san d a n d gra vel a quifers, geo lo gists visit gravel pits,
stream  b a n ks, ro ad cuts, an d o ther surfa ce expo sures to  describ e m aterials
an d iden tify depo sits.  T his surficia l geo lo gy m a ppin g is supplem en ted with
seism ic-refra ctio n  studies an d the in stalla tio n  o f o b serva tio n  wells an d test
b o rin gs.  In  additio n , m uch in fo rm atio n  ab o ut an  a quifer m ay already b e
availa b le fro m  water-co m pa n y explo ra tio n , large co n structio n  pro jects, to wn
well in ven to ries, a n d o ther so urces.  T his in fo rm a tio n , a lo n g with a erial
pho to graphy an d previo usly pub lished m a ps, allo ws the geo lo gist to  defin e
the b o un da ries o f favo rab le surficia l depo sits an d estim ate ho w well the
depo sits will yield water to  a  well.
_ _ _ T he b o un daries o f favo ra b le surficial depo sits do  n o t n ecessa rily co in cide
with the a quifer b o un daries.  In  so m e a reas, a thin  co ver o f favo rab le co arse-
gra in ed m aterial m ay o verlie fin e-grain ed sedim en ts, till, o r b edro ck.  A well
in  tha t m aterial wo uld n o t b e a b le to  sustain  a yield o f 10 gpm , so  the a rea
wo uld n o t b e m apped as a n  aquifer.  In  o ther areas, fin e-grain ed sedim en ts o r
till m a y o verlie fa vo rab le co arse-grain ed sedim en ts an d the sub surfa ce
depo sit m a y n o t b e reco gn ized as an  aquifer.
_ _ _ Sin gle- a n d 12-chan n el seism ic-refra ctio n  studies are co n ducted to
determ in e the sa tura ted thickn ess o f a depo sit b y esta b lishin g the depth to
water tab le a n d b edro ck surface.  T he 12-cha n n el seism ic survey has the
additio n al a dva n ta ge o f pro vidin g the to po graphy o f the b uried b edro ck
surfa ce at a  site.
_ _ _ In stallin g m o n ito rin g wells an d drillin g test b o rin gs pro vide direct
in fo rm atio n  a b o ut the aquifer cha racteristics o f a  depo sit.  T his wo rk
pro vides in fo rm atio n  o n  the depth to  water ta b le a n d b edro ck surfa ce, wa ter
qua lity, a n d ho w easily the sedim en t tran sm its wa ter.

_ _ _ Gro un d water is replen ished o rrecharged b y rain water a n d m eltin g sn o w
that so ak in to  the so il.  T his wa ter perco lates do wn wa rd a n d even tua lly
reaches the water tab le.  When  recha rge is high durin g sprin g sn o wm elt an d
fa ll rain s, the am o un t o f gro un d water in crea ses an d the wa ter ta b le rises.
When  recha rge is lo w durin g the la te sum m er o r when  the gro un d is fro zen
durin g the win ter, the wa ter tab le b eco m es lo wer.
_ _ _ No tice in  the diagram  b elo w that gro un d water is n o t sta tic; it flo ws.  T his
co n cept is very im po rtan t, especia lly when  gro un d water b eco m es
co n ta m in a ted.  On ce in  the gro un d-water system , co n ta m in a n ts usua lly travel
alo n g the pa ths fo llo wed b y gro un d wa ter an d a re so m etim es ab le to  m igrate
co n sidera b le dista n ces o ver tim e.
_ _ _ In  the dia gra m  b elo w, a plum e o f co n ta m in a tio n  o rigin ates at the so urce in
the sa n d an d gra vel depo sit.  T his so urce co uld b e a la n dfill, a leakin g fuel
sto rage ta n k, o r an  acciden ta l spill.   As the co n ta m in a n t seeps in to  the
sub surface system  an d en ters the aquifer, it flo ws with the gro un d wa ter.  In
the diagram , the plum e co n ta m in a ted the gra vel-pa cked well as it pa ssed b y.
T he driven  well n ear the stream  is n o t co n tam in ated, b ut is a t risk sin ce the
plum e is flo win g in  tha t directio n .  T he dug well o n  the hillside, ho wever, is
n o t affected b eca use it is upgradien t o f the so urce, hen ce the co n ta m in a ted
gro un d water flo ws a way fro m  this well.
_ _ _ On ce gro un d water is co n ta m in a ted, it is very difficult an d expen sive to
co rrect.  T o  design  a clea n -up plan , m o n ito rin g wells are in sta lled un der the
directio n  o f a  hydro geo lo gist o r o ther specialist.  T hese wells defin e the three-
dim en sio n al exten t o f the a ffected area.  So m etim es it is po ssib le to  pum p
co n ta m in a n ts to  the surface usin g rem edia tio n  wells within  the plum e.  Often
the o n ly so lutio n  fo r a ho m eo wn er is to  in sta ll filterin g devices o r to  ab a n do n
the well an d fin d a n  a ltern ative water supply.

Types of Information Shown on this Map: T he yello w a n d red
co lo red a rea s o n  the m a p in dicate sign ifica n t a quifers, zo n es where
gro un d-wa ter yield is estim a ted to  b e 10 gpm  o r grea ter.  T he b o un daries
o f the aquifers are drawn  b y a  geo lo gist b ased, in  part, o n  the well data
sho wn  o n  the m ap.  Area s n o t m a pped a s aquifer m a y b e thin  o r
un sa turated san d an d gravel depo sits, surficia l depo sits o ther tha n  san d
a n d gravel, o r b edro ck.
_ _ _ T he well data o n  the m a p pro vide in fo rm atio n  a b o ut the type o f well,
depth to  water tab le, depth to  b edro ck, an d yield o f the wells in  the a rea .
T his in fo rm a tio n  is useful when  m akin g decisio n s ab o ut wa ter supply, a
dra in age pla n , o r the n eed fo r b lastin g.
_ _ _ In fo rm atio n  fro m  seism ic refra ctio n  studies also  is sho wn  o n  the
m ap.  Seism ic studies give deta iled in fo rm atio n  a b o ut depth to  water
ta b le a n d depth to  a n d sha pe o f the b edro ck surfa ce.  Geo lo gic cro ss
sectio n s gen erated fro m  seism ic in fo rm atio n  a re sho wn  in  a sso ciated
repo rts listed in  the referen ces b elo w the m ap a t left.
_ _ _ Surfa ce-wa ter dra in a ge-b asin  b o un daries a re a lso  sho wn  o n  the m ap.
Ho rizo n ta l directio n  o f gro un d-water flo w gen era lly is a way fro m
dra in age divides an d to wa rd surface-water b o dies.

Uses of this Map: San d a n d gravel a quifer m aps a re useful in  two
m ajo r ca tego ries o f decisio n -m akin g:  gro un d-water supply a n d gro un d-
water pro tectio n .  Fo r gro un d-wa ter supply, these m a ps are useful in
lo ca tin g a reas favo rab le fo r develo pin g wa ter supplies fo r m un icipal,
in dustrial, o r residen tial use.  In fo rm atio n  o n  the m ap, such as depth to
b edro ck a n d well yield, in dica te the po ten tia l fo r gro un d-water
pro ductio n .
_ _ _ Gro un d-wa ter pro tectio n  is a n o ther im po rtan t fun ctio n  o f these
m aps.  Kn o wledge o f the lo catio n  a n d exten t o f san d an d gravel aquifers
is critical when  sitin g po ten tial co n ta m in atio n  sites such as la n dfills a n d
salt sto ra ge facilities.  When  used in  co n jun ctio n  with o ther geo lo gic
in fo rm atio n , this m a p can  help plan n ers an d m un icipa l o fficia ls m ake
m uch m o re in fo rm ed decisio n s to  guide in dustria l gro wth o r residen tia l
develo pm en t.
_ _ _ If gro un d-wa ter co n tam in atio n  o ccurs, the gen era l tren d o f the plum e
m igratio n  ca n  b e deduced fro m  these m aps b y an alyzin g the drain a ge
b a sin  b o un daries an d the lo cal surface water b o dies.
_ _ _ Fo r further a ssista n ce in  in terpretin g this m ap, co n ta ct a  geo lo gist at
the M ain e Geo lo gical Survey.
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