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PROGRRSS R7PORT ON STUNIFS OF
SALT-WAT?R TMCROACHM™NT O LONG ISLAND, ¥N™?! YORK, 1953

By N. Jo Lusczynski and J. *, Upson
INTROTUICTION

Nearly all the water used on Long Island, M. Y., is derived by wells
from the thick and extensive vater-bearing férmations that. underlis md
compose the entire island, The unconsolidated deposits, consisting of smd..
gravel, and clay, range in thickness from a few feet in northern Cucens Coumty
to more than 2,000 feet in southern Suffolk County, Four main and relatiwvely
distinct acuifers, all interconneeted hydraulically to a greater or lesser
d@, have been recomized and delineated at lem in a general way, They
are, from younger to older, the unver Pleistocene devnsits, in which the
ground water is mainly wnmconfined, and three formations in which the water is
generally confined - the Jameco gravel, of Pleistocene age, and the Magothy (?)
formation and the Lloyd sand member of the “aritan formation, both of Late
Cretaceous age. Txcept for some artificial recharge, thes.e aquifers are
replenished entirely by infiltration of vrecinitation. Under natural conditim,
the fresh water moves into and through the formntiomns, discharging into the sea,

“4th the growth of ponulation on Long Island and the continuously
increasing use of water over the years, not only has the infiltration of
orecinitation been seriously imneded at places, but the withdrawals from the
ground-water reservoir have increased markedly, These factors have upset the
natural balance between the fresh surface and ground water of the island and
the surrounding sea water, and with increased use of water will do so m&re
and more, thus leading to salt-water encroaciment, In a sense, the whole
problem of utilization of ground water on Long Island is one of detemining
how much ground water can be withdrawn wi‘hout serious salt-water encroachment.



TH® CURRRNT SITUATION

The accompanying mao (fig. 1) portrays the current sitwation with resvect
to salt-water encroacihment on Long Island, In Fings County (Brooklyn),
overpumping for years lowered water levels throughout she borough and salt
water was drawn in, In 1547 the total withdrawalr were reduced by about half
and during the next 6 ysars vater levels recovered as mwuch as 25 feet. The
gromd water 1s stil) saline, but the rate of increase of salinity seems to
have slowed down, In northem Mueens and Wascau Cowmties, salt-water
encroachment avpparently has taken place locally and constitutes a continuing
danger along the shore, orincipally in the Lloyd sand member which there is
thin and oven to the sea. In southem Cuveens and Massau Cov;nuu. withdravale
chien! for public supply have increased and, although saline water has been |
detected locally, th- demand for water is high and is increasing and the threat
of salt-vater encroschment is real, In ad*ition to the steady and increasing
demand, the withdrawals of water near the south shore are or may be intensified
occasionally by heavy pumping to supplemsnt water supnlies from upstate
ruomi‘u._ In the extreme sovthwestern portion of Suffolk County the
canditm are similar to those in southern Nuut; cmty. but in nearly all
of Suffolk, as well as in the northsastem part of Nassau County, the rate of
increase in pukpage is only roderate and the possibility of salt-water
encroachment is relatively remote under present conditions, Seasonal pumpage
for supplemental irrigation has been increasing steadily in the agricultural
areas of Suffolk Comty, principally in the Forth Fork. Some increase i
chloride concemtrations has been noted in water from wells in low-lying areas
adjacent to seit-water marshes; and manal.oncr‘oael-mt, has been detected
near the eastem tip of the Yorth Porke |



THE INVESTIGATIVR PROGRAM

The study of saltl-water encroachment involves much more than the simple
application of the Ghybea-Hersberg principle (Rrown). The problem has been
considered in connestion with the investipation of ground-water resources on
Long Teland that hies been wder way for the past 21 years, These investigations
are made in cooperation with the Nassau County Nepartamt of Sublic. :iorks,
Suffolk Comty Board of Suvervisors, Suffolk County “ater Authority, and the
New York State Vater Power and Control Commis-ion, -The collection and analysis
of data on chexical cunlity of water constitute one of the basic elements of
these studies, but the realisation has grown that an adecuate study of the
oroblem involves many elements -~ geologic, hydrologic, and geochemical, The
geologic details of the formntions in which the water occurs and through
which it moves must be known, Factors that influence the hydrodynamic balance
between fresh grownd water and sea water must be determined, This determination
involves not only the permeability of the containing formations, but also the
changes in the ecuinotential sad flow-line patterns browght about by variations
in pusping and recharged, In addition not omly the salinity, but also changes
in the temperatvre and the chemical composition of the saline water as it
moves landward, which affect its density, must be measured, Thus, in some
degree all the data gathered in connection with the Long Island investigation
bear on the problem, At the end of this paper is given a 1list of some of the
svecific pertinent projects and reports that have been completed or of others
that are ezpested to be completed soon.

Two projects arc directly related to salt-water encroachment and are of
particular interest. 0Ome of these is the collection of data om chloride
concentrations in well watersy the other is the exploration of subsurface
conditions through test and observation wells drilled for the purpose,
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The following table shows the current program of chloride sampling
being conducted on Lonn Islands

Program statistics for well-smmpling program in Long Island, N. Y, a/
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af Conducted by the U, 5. Geological Curve; in cooperation with State
"and county agencies, Ad'itional data collected by orivate water
companies, water districts, municivalitics, and well drillers
also available,

b/ UP, upper Pleistocene denosits; J, Jameco gravel; M sands of the
Magothy (?) formation; L, Lloyd sand member of the Raritan formation.

¢/ Program reduced from 200 wells to about 50 wells in 15U9.
d/ Outoost wells in southwester: and southcentral Nassau County.



For many years, and at a greater rate recently, withdrawals princivally
for public supply have been increasing in the artesian formations in south-
eastern “ucens and mtmuum Yassau Counties, Over and above this, heavy
withdrewals arc made in these areas and elsewhere by New York City from time
to time when the surface-water sovrces of Upstate New York are insufficient to
meet the demand, such as during the water shortage in 15L$ and 1950,
Meanwhile, the revlenishment from precinitation to the water-bearing formations
is being reduced as a result of works of men accompanying pooulation and
industrial growth, although the construction of storme-water recharge mm
in the central portion of Nassau County m_umu this reduction to some
extent, Thus the opportunity for salt-water encroachment is being imoroved,

In recopmition of this danger, a s-ries of so-called outpost wells is
being constructed at stratepic locations in southwestern and south-central
Massau County, Thes~ wells arc located between the ocean and mublic-supply
wells, so that water-level ond salinity trends can be ascert-ined in advance
and, if necessary, remedial measured can b- taken to prevent further
encroachment, Ten wells were constructed in 1552 and three more were con-
tracted for in 1953, In all, eight outpost wells are screcned in the sands
of the Magothy (?) formation at depths from 300 to 600 feet below sea level,
and five (including one supoly well) in the overlying Jameco gravel at depths
about 200 feet below sea level, One more well is to be constructed in the
Lloyd sand member in northwestern Nassau County. ™unds for this oroject were
provided b the Geological Survey and two cooperating agencies, the Nassau
County Nepartment o Public ‘Jorks and the Vew York State Water Power and
Control Commission, The deever wells are being drilled under Federal con-
tract by a private driller; the shallower wells were constructed b: the
¥assau Comnty Department of Public ‘/orks,
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Recause of this special well-drilling vroject, many useful hydrologic,
geochemical, geologic, and other data are being obtained which when combined
and evaluated, together with similar information already available for the
ares, will help define somewhat better the potentislity and extent of
salt-water encroaciment, Preliminary information reveals that the greatest
threat of salt-water encroachment is in the Magothy (?) formation in southe
western Nassau Comty, Water levels in the area under investigation are at
stages less than § feet above mean sea level,

Thorough review, analysis, and anrraisal of the various data collected
thus far and to be collected in the future are contemplated and will be
included in a comprehensive report scheduled for completion in 1954, Drilling
of other outpost wells on Long Island will depend on the conclusions and
basic principles reached in preraration of that report,



Progress as of 1953 on renorts that include salinity data
and discussions of salt-water encroachment

1. The recovwry of gromd-water levels in Brooklym, N. Y., from June 1547
to 1950, Neleased as a U, S, Geol, Survey circular in 1553,

2. The recovery of gromd-water levels in Brooklyn, N. Y., from 1547 to
1953, To be completed in 195k,

3. Grouwnd water from the Lloyd sand member of the Raritan formation on
Long Island, N. ¥, Data and illustrations released; final report to
be comnleted in 1SSk,

L. Detailed progress report on outpost well nrogram in southern Nassau
County, To be completed in 155k, ,

Se Safe withdrewal of ground water in Southold Township, Suffolk County,
N. Y. Preliminary draft completed and being revised,

6, Compitation and evaluation of all chemical data particularly chloride

content collected since start of investigative program in Long Island
in 1532. To be comoleted in 1555 or 1556,

Bro'm, John S., 1925, A %ﬁ of coastal % water, with special reference
to Comnecticut: U. S. . OUrVEYy WA aper °
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Pigure 1.~ Salt-water encreschment in Long Ialand, N. Y.
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