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Significant Sand and Gravel Aquifers
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SIGNIFICANT SAND AND GRAVEL AQUIFERS

Operating a twelve-channel seismograph, Piscataquis County, Maine.
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CONT OU R INT ERV AL 10 FEET

Preliminary aquifer boundaries mapped by
Daniel B. Locke

Installing a monitoring well, Washington County, Maine.

Approxim ate boundary of surficial deposits with significant saturated
thickness where potential ground-water yield is m oderate to excellent.

SURFICIAL DEPOSITS WITH
LESS FAVORABLE AQUIFER CHARACTERISTICS

Areas with m oderate to low or no potential ground-water yield (includes areas
underlain by till, m arine deposits, eolian deposits, alluvium , swam ps, thin
glacial sand and gravel deposits, or bedrock); yields in surficial deposits
generally less than 10 gallons per m inute to a properly constructed well.

Surficial deposits with good to excellent potential ground-water yield; yields
generally greater than 50 gallons per m inute to a properly constructed well.
Deposits consist prim arily of glacial sand and gravel, but can include areas of
sandy till and alluvium ; yield zones are based on subsurface data where
available, and m ay vary from  m apped extent in areas where data are
unavailable.
Surficial deposits with m oderate to good potential ground-water yield; yields
generally greater than 10 gallons per m inute to a properly constructed well.
Deposits consist prim arily of glacial sand and gravel, but can include areas of
sandy till and alluvium ; yields m ay exceed 50 gallons per m inute in deposits
hydraulically connected with surface-water bodies, or in extensive deposits
where subsurface data are available.

SEISMIC-LINE INFORMATION

Profiles for 12-channel seism ic lines are shown in Appendix 2 of Open-File Report
92-2 (Neil and others, 1992).  Length of 12-channel seism ic lines as shown on the
m ap is to scale.  All single-channel lines ranged from  80 to 300 feet long and are not
shown to scale.

Depth to bedrock, in feet below land surface.
Depth to bedrock exceeds depth shown (based on calculations).
Depth to water level, in feet below land surface.

T welve-channel seism ic line, with depth to bedrock and depth to
water shown at the m idpoint of the line, in feet below land surface.

53

≥53

Single-channel seism ic line, with depth to bedrock and depth to
water shown at each end of the line, in feet below land surface.
U nless otherwise indicated, data shown above the line-identifier box
refers to the northern end of the seism ic line.

12

T he 3-letter identifier for a line is an abbreviation for the topographic quadrangle.  If
the 3-letter identifier for the line is followed by a num ber (ex:  M AP - 7, M AP - 4),
the line is a 12-channel line.  If the identifier is followed by a letter (ex:  M AP - E,
M AP- P), the line is a single-channel line.  Single-channel seism ic interpretations by
T . T . Sm ith and C. D. Neil.   T welve-channel seism ic interpretations by J. I. Steiger.

69, 12
MAP-E
72, 12




T est boring (project boring if labeled; nonproject boring if unlabeled)
Driven point

Surface-water drainage-basin boundary; surface-water divides generally cor-
respond to ground-water divides.  Horizontal direction of ground-water flow
generally is away from  divides and toward surface-water bodies.

≥ 13



GEOLOGIC AND WELL INFORMATION

_ _ _ Ground water, as the nam e im plies, is water found below the land
surface in the pore spaces between sand grains and in fractures in the
bedrock (see diagram s below).  Anaquifer is a water-bearing geologic
form ation capable of yielding a usable am ount of ground water to a
well.  In M aine there are two types of aquifers; loose soil m aterials (such
as sand, gravel, and other sedim ents) and fractured bedrock.  A sand and
gravel deposit is considered asignificant aquifer when a well in that
deposit is capable of being continuously pum ped at a rate of 10 gallons
per m inute (gpm ) or m ore.  T o sustain a yield of 10 gpm  or m ore, a
deposit m ust be perm eable enough for water to flow readily into the well
as it is pum ped (see section onporosity and permeability below), and
there m ust be a sufficient depth of water in the well so that it will not be
pum ped dry.
_ _ _ T he diagram  below shows a schem atic cross section of a sand and
gravel aquifer in M aine.  T he sym bols above the diagram  correspond to
the well sym bols shown on the m ap at left.  Inform ation typically shown
for these wells includes type of well, depth to bedrock, depth to water,
and well yield.  T he blue line in the diagram  is the water table.  T he area
below the water table is called the saturated zone, where all pore spaces
between the sedim ent particles are filled with water.  In order to yield
water, a well m ust extend below the water table into the saturated zone.
Notice that the water table corresponds to the water level in m ost wells
and in the stream .
_ _ _ Several types of wells, com m on in M aine, are shown in the diagram .
Adug well is a large diam eter hole excavated by hand or backhoe.  T he
hole is kept from  caving in by installing a lining that m ay be stone, tile,
or cem ent blocks. T he hole m ust be deep enough to extend below the
water table.  T he shallow dug well in the diagram  has a yield of 2 gpm .
Although the yield is often low, dug wells generally supply enough
ground water for a household because of the large am ount of water
stored in the well.

_ _ _ A gravel-packed well is usually installed into coarse-grained
sedim ent and is drilled with a m uch larger diam eter than the final casing
and screen diam eter.  T o increase the yield and pum ping efficiency of
the well, the space around the well screen is filled with selected gravel
that increases the perm eability in the im m ediate vicinity of the well.
T he gravel-packed well in the diagram  has a high yield of 300 gpm .
Such high-yielding gravel-packed wells are com m only drilled for
m unicipal or industrial water system s.
_ _ _ A driven well orwell point can be installed into sand and gravel
where the water table is within about 20 feet of the ground surface.  A 2
to 3 inch diam eter pipe, equipped with a well screen at its low er end, is
driven into the deposit until the screen is below the water table.  T his
pipe acts as a casing, and water is pum ped directly from  the aquifer.
T he driven well in the diagram  has a significant yield of 15 gpm .
Although the yield is relatively high, driven wells generally only supply
a single household because very little water is stored in the well casing.
_ _ _ Wells of any type constructed in the other sedim ents shown in the
diagram  (clay or fine sand and silt) would yield som e water, but yields
would be lower than for wells in coarse-grained sand and gravel
deposits.
_ _ _ Another type of well com m on in M aine is the drilled bedrock well.
T his well is drilled into the underlying rock with steel casing to isolate
the well from  potential surface-water contam ination.  In this type of
well, water is found when the well hole intersects water-bearing
fractures in the bedrock.  Notice how the water level in this well is not
the sam e level as the water table.  T he well casing isolates the bedrock
well from  the overlying sedim ents.  T he water level is controlled by
water pressure in the fractures in the bedrock and is not related to the
water table in the overlying m aterials.

_ _ _ T he diagram  at right is an enlarged view of a section of the diagram  above.  Note that the
section shown is below the water table and that ground water com pletely fills the pore spaces
between the sedim ent grains.  In an aquifer, the m ore pore space there is, the m ore water the
aquifer can hold.  T his is called the porosity of a deposit.  Perm eability refers to the ability of a
surficial deposit to transm it water.  Perm eability depends on the size of the spaces between the
sedim ent grains.
_ _ _ Perm eability is related to porosity, but is not the sam e.  Porosity determ ines the capacity of
the m aterial to hold water.  Perm eability determ ines its ability to yield water.  For exam ple,
clay is m ade of tiny particles with a large am ount of pore space between them .  However, the
pore spaces are so sm all that they create a resistance to flow which reduces ground water
perm eability.  Sand and gravel m ay not be as porous as clay, but the pore spaces are larger and
better connected and the m aterials are m uch m ore perm eable.
_ _ _ Perm eability is an im portant characteristic since it determ ines whether ground water can
actually be drawn into a pum ping well.

_ _ _ When m apping sand and gravel aquifers, geologists visit gravel pits,
stream  banks, road cuts, and other surface exposures to describe m aterials
and identify deposits.  T his surficial geology m apping is supplem ented with
seism ic-refraction studies and the installation of observation wells and test
borings.  In addition, m uch inform ation about an aquifer m ay already be
available from  water-com pany exploration, large construction projects, town
well inventories, and other sources.  T his inform ation, along with aerial
photography and previously published m aps, allows the geologist to define
the boundaries of favorable surficial deposits and estim ate how well the
deposits will yield water to a well.
_ _ _ T he boundaries of favorable surficial deposits do not necessarily coincide
with the aquifer boundaries.  In som e areas, a thin cover of favorable coarse-
grained m aterial m ay overlie fine-grained sedim ents, till, or bedrock.  A well
in that m aterial would not be able to sustain a yield of 10 gpm , so the area
would not be m apped as an aquifer.  In other areas, fine-grained sedim ents or
till m ay overlie favorable coarse-grained sedim ents and the subsurface
deposit m ay not be recognized as an aquifer.
_ _ _ Single- and 12-channel seism ic-refraction studies are conducted to
determ ine the saturated thickness of a deposit by establishing the depth to
water table and bedrock surface.  T he 12-channel seism ic survey has the
additional advantage of providing the topography of the buried bedrock
surface at a site.
_ _ _ Installing m onitoring w ells and drilling test borings provide direct
inform ation about the aquifer characteristics of a deposit.  T his work
provides inform ation on the depth to water table and bedrock surface, water
quality, and how easily the sedim ent transm its water.

_ _ _ Ground water is replenished orrecharged by rainwater and m elting snow
that soak into the soil.  T his water percolates downward and eventually
reaches the water table.  When recharge is high during spring snowm elt and
fall rains, the am ount of ground water increases and the water table rises.
When recharge is low during the late sum m er or when the ground is frozen
during the winter, the water table becom es lower.
_ _ _ Notice in the diagram  below that ground water is not static; it flows.  T his
concept is very im portant, especially when ground water becom es
contam inated.  Once in the ground-water system , contam inants usually travel
along the paths followed by ground water and are som etim es able to m igrate
considerable distances over tim e.
_ _ _ In the diagram  below, a plum e of contam ination originates at the source in
the sand and gravel deposit.  T his source could be a landfill, a leaking fuel
storage tank, or an accidental spill.   As the contam inant seeps into the
subsurface system  and enters the aquifer, it flows with the ground water.  In
the diagram , the plum e contam inated the gravel-packed well as it passed by.
T he driven well near the stream  is not contam inated, but is at risk since the
plum e is flow ing in that direction.  T he dug well on the hillside, however, is
not affected because it is upgradient of the source, hence the contam inated
ground water flows away from  this well.
_ _ _ Once ground water is contam inated, it is very difficult and expensive to
correct.  T o design a clean-up plan, m onitoring wells are installed under the
direction of a hydrogeologist or other specialist.  T hese wells define the three-
dim ensional extent of the affected area.  Som etim es it is possible to pum p
contam inants to the surface using rem ediation wells within the plum e.  Often
the only solution for a hom eowner is to install filtering devices or to abandon
the well and find an alternative water supply.

Types of Information Shown on this Map: T he yellow and red
colored areas on the m ap indicate significant aquifers, zones where
ground-water yield is estim ated to be 10 gpm  or greater.  T he boundaries
of the aquifers are drawn by a geologist based, in part, on the well data
shown on the m ap.  Areas not m apped as aquifer m ay be thin or
unsaturated sand and gravel deposits, surficial deposits other than sand
and gravel, or bedrock.
_ _ _ T he well data on the m ap provide inform ation about the type of well,
depth to water table, depth to bedrock, and yield of the wells in the area.
T his inform ation is useful when m aking decisions about water supply, a
drainage plan, or the need for blasting.
_ _ _ Inform ation from  seism ic refraction studies also is shown on the
m ap.  Seism ic studies give detailed inform ation about depth to water
table and depth to and shape of the bedrock surface.  Geologic cross
sections generated from  seism ic inform ation are shown in associated
reports listed in the references below the m ap at left.
_ _ _ Surface-water drainage-basin boundaries are also shown on the m ap.
Horizontal direction of ground-water flow generally is away from
drainage divides and toward surface-water bodies.

Uses of this Map: Sand and gravel aquifer m aps are useful in two
m ajor categories of decision-m aking:  ground-water supply and ground-
water protection.  For ground-water supply, these m aps are useful in
locating areas favorable for developing water supplies for m unicipal,
industrial, or residential use.  Inform ation on the m ap, such as depth to
bedrock and well yield, indicate the potential for ground-water
production.
_ _ _ Ground-water protection is another im portant function of these
m aps.  Knowledge of the location and extent of sand and gravel aquifers
is critical when siting potential contam ination sites such as landfills and
salt storage facilities.  When used in conjunction with other geologic
inform ation, this m ap can help planners and m unicipal officials m ake
m uch m ore inform ed decisions to guide industrial growth or residential
developm ent.
_ _ _ If ground-water contam ination occurs, the general trend of the plum e
m igration can be deduced from  these m aps by analyzing the drainage
basin boundaries and the local surface water bodies.
_ _ _ For further assistance in interpreting this m ap, contact a geologist at
the M aine Geological Survey.
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