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INTRODUCTION

In Nassau County (index map) all fresh-water supplies are
derived from ground-water sources, of which the Magothy is
the principal aquifer. Continued population growth and
industrial growth will result in increasing ground-water with-

the aquifer. The barrier, as proposed by Greeley and Hansen,
Engineers (1963), would consist of a line of wells through
which reclaimed water (highly treated sewage-plant effluent)
would be injected into the Magothy aquifer. The line of wells
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EXPLANATION

-700 STRUCTURE CONTOUR SHOWS ALTITUDE OF

TOP OF RARITAN CLAY — Dashed where approx-
imately located. Contour interval 100 feet. Datum
is mean sea level

drawals. In addition, the increasing use of sewers, instead of would be about 1 mile south of Sunrise Highway and would 2 . /
cesspools, to dispose of waste water is steadily reducing the extend across the width of Nassau County. 2 q -50 —— STRUCTURE CONTOUR SHOWS ALTITUDE OF
amount of artificial recharge to the ground-water reservoir The report area includes that part of Nassau County south WAL TOF OF MAGOTHY AQUIFER -~ Dashed where
(Franke, 1968). L 1 it tems ar ; . ) § It \J NASSAU COUNTY PARK a3 approximately located. Contour interval 50 feet.

ranke, ). arge-scale sanitary sewerage sysiems are of a line from Mineola to Bethpage and encompasses about AT/ Ged S Datum is mean sea level
bemg. con§tmqted largely in an attempt to alleviate or prevent 150 square miles. Drillers’, geological, and geophysical logs ,a}/ i
deterioration in the quality of ground water associated with for more than 150 wells were studied, and 15 gamma-ray logs 7SS fr e TRACE OF VALLEY AXIS ON.TOP OF MAGOTHY
the widespread use of cesspools (Smith and Baier, 1969). were made to supplement the existing data. 4 L/ AQUIFER

74° 73° 72° The U.S. Geological Survey and the Nassau County . ;

e Department of Public Works are cooperating on several other A \ IR = - 700 LINE OF EQUAL THICKNESS OF THE MAGOTHY
closely related studies to determine the feasibility of injecting : £ e - g AQUIFER — Dashed where approximately located.
reclaimed water into the Magothy aquifer. Recharge experi- , S\ : 5p. Interval 100 feet
ments at Bay Park are part of these studies (Cohen and 1§ % S : N5187 :

Durfor, 1967; Peters and Rose, 1968; Perlmutter and others, , ’ Z > YA 5 ° WELL LOCATION AND NUMBER — Two or more
1968) ’ T BELMONT S e 2z numbers at a well symbol indicate two or more
' . " 1 I == -*'7'7"3 i _ wells at or near the same site. N, Nassau County;
The occurrence and the movement of certain sewage NS < y ¢ T test bils
constituents, notably inorganic compounds of nitrogen, in A : \_/ : g
the ground-water system of Nassau County (Perlmutter and _ g </ é { A A LINE OF GEOLOGIC SECTION
Koch, 1971 and 1972) are of considerable concern to water 42'30" B2=R\ \ oy =1 /11 =R ol 3 4230"
managers. Conceivably, some of the reclaimed water injected ! ' m / 9/\ ] i PROPOSED BARRIER-RECHARGE-WELL ALINE-
25 MILES into the Magothy aquifer through the proposed barrier- MR (o \ 4/, — MENT — After Greeley and Hansen, Engineers,
. . recharge wells would flow inland and reach nearby public- . - ! ' ¥ B = 1963
INDEX MAP SHOWING LOCATION OF REPORT AREA. supply wells. Thus, these publicsupply wells ultimately AW R O 7 L
might yield water that is partly or largely reclaimed water s [ : 3 / T
and, as such, would contain residual sewage constituents, ey ‘ \ rdl A : o
) ) ) ) including compounds of nitrogen. Accordingly, wqter-quality Fres(/ 7 Ui Y W= S i
With continuously increased withdrawals and decreased problems associated with the injection of the reclaimed water N A R : ¢ J = Tl
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assau County of the interface between fresh an y Ku, 1970; and Vecchioli and others, . However, discus- y a0y, 7] 288 ' £ V. - 5 bomgl [T N o — NI LN [k “ \ L~ ~J
ground water (salt-water front) threatens the public-water sion of water-quality aspects of injecting the reclaimed water g 7L : b/ [ %\Q’ 2N A ARRL: \ > * of | == 3 p BLdln \_ y s o
supplies of the county (Lusczynski and Swarzenski, 1966). is beyond the scope of this report. VN g TN 19 L e wey Ty ¢ - .ua | : - — S yen % :
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Position of intermediate and deep wedges of salty ground water
after Lusczynski and Swarzenski (1966, fig. 5). Extent of
Pleistocene marine clay after Perlmutter and Geraghty (1963, fig. 7).

MAP SHOWING EXTENT OF PLEISTOCENE MARINE CLAY AND POSITION OF INTERMEDIATE AND DEEP WEDGES OF
SALTY GROUND WATER IN SOUTHERN NASSAU COUNTY.
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HYDROGEOLOGY OF THE MAGOTHY AQUIFER

A summary of the hydrogeology of the Magothy aquifer hydraulic conductivity of the lenses differ. McClymonds and
and overlying and underlying units in southern Nassau Franke (1972) estimated that the average lateral hydraulic

County is given in the table and pertinent data are shown on
the hydrogeologic map.

Water in the Magothy aquifer is confined below by the
Raritan Clay. The contact between the Magothy aquifer and
the underlying Raritan Clay is a fairly regular surface, sloping
about 60 feet per mile toward the south-southeast. Under the
barrier beaches in the western part of Nassau County, the
Raritan Clay separates the fresh-water in the deeper Lloyd
aquifer from saline water in the overlying Magothy aquifer
(Lusczynski and Swarzenski, 1966, p. 57).

The upper surface of the Magothy aquifer, highly irregular
in places, slopes to the south. Deep valleys cut into the
Magothy aquifer were subsequently filled with coarse-grained

conductivity of lenses of coarse sand and gravel in the
Magothy aquifer ranges from 160 to 220 feet per day and
that the hydraulic conductivity of lenses of medium to fine
sand and silt ranges from 30 to 130 feet per day. G. D.
Bennett (written commun., 1970) determined that the lateral
hydraulic conductivity of a 60-foot thickness of chiefly fine
to medium sand at Bay Park is about 130 feet per day.

In general, the lateral hydraulic conductivity of the
Magothy aquifer is higher than expected, considering the gen-
erally fine-grained nature of the material. However, an exam-
ination of uniformity coefficients determined from numerous
mechanical analyses of core samples obtained at different
depths and locations indicates that the Magothy materials are
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Island, N.Y., in Geological Survey research, 1972: U.S.
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40th Ann. Meeting, 1968, p. 221-231.
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reclamation and recharge: Am. Soc. Civil Engineers, Sani-
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Smith, S. O., and Baier, J. H., 1969, Report on nitrate pollu-
tion of ground water, Nassau County, Long Island: Nassau
County Dept. Health, Bur. Water Resources, 32 p.

sedimentary deposits during the Pleistocene Epoch. The generally well sorted. A statistical analysis of about 140 uni- Lo Iy S \ N’ - : I ST Suter, Russell, DeLaguna, Wallace, and Perlmutter, N. M.,
deeper valleys trend southwestward in the southwest corner formity coefficients gave a mean value of 2.5 and a standard 40 3448 o as pres = L 1 40°34'45 1949, Mapping of geologic formations and aquifers of
of the study area, where they were cut more than 200 feet deviation of 1.0. A uniformity coefficient between 1.5 and - SCALE 1:48 000 Long Island, New York: New York State Water Power
below the general surface of the Magothy. Three of the 3.5 indicates good sorting, such as sorting expected of a Base from U.S. Geological Survey, 1:24,000, Lawrence, 1953; 1 ¥ 9 1 D i i PUILES, Modified from Suter and others (1949), and Control Comm. Bull. GW-18, 212 p.
valleys cross the proposed line of recharge wells. These beach sand (Hough, 1957, p. 19). a&{;‘;’;’;‘;,ﬁ'j‘;;?g"e’ fonesInlet, West Gligo Beach, 1954 5 5 i y B B Perlmutter and Geraghty (1963), Vecchioli, John, 1970, A note on bacterial growth around a
valleys are of hydraulic significance because the valley-fill The average vertical hydraulic conductivity of the Magothy 1 = 2 : LRGSR NS DR (U recharge well at Bay Park, Long Island, New York: Water
material is moderately to highly permeable and provides a at Bay Park is estimated to be 0.3 to 3 feet per day (G. D. CONTOUR INTERVAL 5 AND 10 FEET Resources Research, v. 6, no. 5, p. 1415—1419.
high degree of hydraulic interconnection between the Bennett, written commun., 1970). DATUN( S| MEAN SER LEVEL Vecchioli, John, Ehrlich, G. G., and Ehlke, T. A., 1972,
Magothy aquifer and the overlying upper glacial aquifer. Many reasons exist for locating a well screen at a particular Travel of pollution-indicator bacteria through the
Other buried valleys probably exist beneath the southshore depth. These include economic considerations, desired rate of H Y D RO G EO LO Gl C M A P Magothy aquifer, Long Island, N. Y., in Geological Survey
bays, but data to define them are not available in those areas. withdrawal, and potential contamination. The accompanying WEST L EAST WEST EAST Research, 1972: U.S. Geol. Survey Prof. Paper 800-B
Pleistocene marine clay (combined Gardiners Clay and histogram shows the positions of the tops of well screens A g 3 2 o A’ B B’ p.237-239. ”
“20-foot” clay) is found in much of the southern part of the with respect to the base of the Magothy aquifer for selected 100" — b 2@ North & psel Vecchioli, John, and Ku, H. F. H., 1972, Preliminary results
study area, but it pinches out to the north, as shown on the wells in the general area of the proposed recharge-well line. Lynbrook @ 4 Bellmore N3780 N6148 Bay g2 Massapequa of injecting highly treated sewage-plant effluent into a
smaller map of southern Nassau County and on section E- E. Most of the 37 wells included in the compilation of the histo- . N6467TN1411 1601 N518 N3895 2 L Lawrence sagaecs K g a N5696 N740 deep sand aquifer at Bay Park, N.Y.: U.S. Geol. Survey
The Pleistocene marine clay is a confining layer for the gram are large-diameter (more than 6 inches) public-supply ~ sea | N3864 E L [T o Upper glacisl aquifer| ' e 3 5 N3862 N6510 g E N2790 E , e SEA Prof. Paper 751-A, 14 p.
underlying Magothy aquifer. In places, the Pleistocene marine and industrial wells. Thus, the screened intervals of these “EVE- o ' [o: LEVEL
clay lies directly above the Magothy aquifer. In other places, wells were probably selected, at least in part, on the basis of 1 _ Gardiners Clay
especially where buried channels are found, the clay is separ- maximum yield. About two-thirds of the wells are screened 100° L Saecinars Clay —{100’
ated from the Magothy aquifer by the Jameco aquifer. in the lower half of the Magothy aquifer. This suggests that -
As shown on the regional hydrogeologic sections, a gravel- the lowe:r .part of the Magothy aquifer has a higher hydraulic i
ly zone near the base of the Magothy aquifer is the only conductivity than the upper part. 200 =3 —{ 200°
laterally extensive unit underlying the area of study. To pro- 8 T I T T I I X
vide a more detailed analysis of the geology along the pro- . X
posed recharge-well line, larger scale sections were compiled 4 300°|— Magothy  aquifer Bl EXPLANATION
for four areas of abundant data. These areas are at Bay Park, -
Rockville Centre, Freeport, and Seaford. The wells used in . SAND AND GRAVEL
compiling each of these sections are not more than 2 miles o 8 400" |— ) | a00*
apart. As shown in the section at Bay Park, individual beds in & | Magithy acaiter SAND
the Magothy aquifer can be correlated between wells that are T 5
300 feet apart. However, the other three sections show few 8 | 500° |— : 500 SAND, SILT,AND CLAY
or no correlative units in the Magothy aquifer. The difficulty il . o
of correlating between the closely spaced wells suggests that S 4: Raritan Cl K CLAY
most clayey and silty units in the Magothy aquifer have small . 600" a ] % ; — 600’
areal extent and that the largest lateral dimension of the units c 3 -] ; — CONTACT — Dashed where
. . w _/—//\
generally ranges from 300 to 5,000 feet. The most discernible o Raritan Clay spproxinimely kuskted
areally extensive clay bed is in the Freeport area (Section 5 | 700’1 — 700"
E-E’). The areal extent of this northwest-trending unit is L G- GAMMA RAY LOG
about 1 by 3 'miles.
E- ELECTRIC LOG
Owing to interfingering of the individual sand beds in the 1 800'|— = —{ 800’
Magothy aquifer, the hydraulic effects of injecting water into
the Magothy v_vquld. not be confined to the zone of i{quction. I T R do‘ 5??»»830’6 . ;00
Rather, the injection head would tend to be dissipated DISTANCE OF TOPS OF WELL SCREENS ABOVE 900"~ \wEST EAST SOUTH NORTH — 900’
through the full thickness of the aquifer. Along the proposed BASE OF MAGOTHY AQUIFER, IN FEET C ' C’ D Lynbrook D’
line of recharge wells the Magothy is as thick as 800 feet HISTOGRAM SHOWING RELATION OF THE TOP OF WELL 5 8- 3 5. N
(hydrogeologic map). Therefore, the vertical dissipation of SCREENS OF SELECTED WELLS TO THEIR POSITION 100"~ Atlantic Los Point 9 Jones G e Tobay 9| o 59 Point Sm g j Floral — 100’
b el e i e %gg‘;%gggsggsfngg gll: EB:iRASggiﬁl{acAﬂQAU;g%RwﬁggG Beach Bea;‘ i e - Beach & # " Lookout Oceanside g a N4512 Nl?é]c()s N§!35 SUMMARY OF THE HYDROGEOLOGIC PROPERTIES OF STRATA UNDERLYING SOUTHERN NASSAU COUNTY, LONG ISLAND,N.Y
The sppatent lack of correlative units between wells may ) ' sea | N6701 g N3448 N6450 N5308 N5233 N5227 g i N3498 N5227 N3865 G N7161 g N5°656 N4:394 o R ) SE Adapted largely from Perlmutter and Geraghty, 1963, p. 14-15; hydrogeologic nomenclature largely after Cohen, Franke, and Foxworthy, 1968.
partly be due to a la.c s O,f usifom ht.hOI,Oglc SR le.s fror.n LEVEL ] Fe: =] x5 o ¥ clacial scuiter o) oG : : : ¥ 2z : y LEV‘:‘EL Major water- bearing units are indicated by blue shading
the Magothy. The drillers” and geologists’ logs used in this The most favorable zone within the Magothy aquifer for o] Gandlingrs Cle § =3 Upper glacial aquifer 00
study were compiled over many years by many individuals. A recharge is the gravelly zone near its base. This gravelly zone o0 o] =i g = Gardiners Clay -] GEOLDGIC
better definition and correlation of units can commonly be apparently is the most areally continuous unit in the 100’ 5 \{___"_é’. . it 100° s » |HYDROGEOLOGIC | APPROXIMATE CHARACTER WATER-BEARING
made where lithologic logs are supplemented with geophys- Magothy aquifer in southern Nassau County. Moreover, it o I : Jameco ol g S Lol HESEEIEES
ical logs, such as gamma-ray logs. The gamma-ray logging generally has the highest hydraulic conductivity. Most Ay ‘;a"l:.“}m ‘;: o aquifer > w (FEET)
technique is particularly useful because logs can be obtained public-supply wells are screened in the lower half of the 200" |— i 25 o3 — 200° @ | Recent deposits Sand, gravel, clay, silt, organic mud, peat, loam, and Sandy beds of moderate to high permeability beneath
through the casing in the wells and also because on Long Magothy aquifer; hence, recharge to the basal zone would o) . § | mnane d—ap WIS G St ecven. e shaltom Sintiie. iyey wivd sitey tas Benath
Island, gamma logs generally provide an excellent definition probably have the most beneficial hydraulic effect in terms 57 -] 2 | e s " TR AR
between clay and sand. For example, a comparison of the of retarding movement of salty ground water in that heavily 00 |- i ] i i o ;
gamma-ray and lithologic logs for wells N4149 and N4150, pumped zone. In addition, the leading edge of the major o &3 2
shown in the Freeport section, J-J’, indicates that an in- salt-water body ( deep wedge) is at or near the base of the e P
crease in natural radia!tion. reflects an increase in CIay conte.nt. MagOthy aquifer. Therefore’ any further landward penetra~ 400" — ::::‘: [oee ;':”— — 400° E ‘20-foot" Clay and silt, gray and grayish green; some lenses of Relatively impermeable confining unit. Retards salt-
The Magothy aquifer is made up of many lenses, which tion of the salty water would probably be most advanced at o P Magothy aquifer 0.0 > clay sand and gravel. Contains shells, foraminifer, and water encroachment in shallow depths.
differ in mean grain size and clay content. Consequently, the the base of the aquifer. P o 23 E § =40 i ﬁ:‘f;f.ﬂ?.',,2‘;?.,‘.’.35‘:;‘,,33?.“;fg,,:‘,.'.’?,'f,";uﬂ.-
¥ i 222 ] ern part of area.
500" — i > ' —] 500° § -§ Gardiners Clay and silt, grayish-green; some lenses of sand and Relatively impermeable cgnfining layer ubove_ Jameco
3 B T Clay gravel. Contains lignitic material, shells, glauconite, aquifer. Locally contains moderately to highly per-
- "3 0-40 foraminifers, and diatoms. Interglacial deposit. Al- meable sand and gravel lenses.
e o titude of surface about 50 ft or more below mean
RESULTS OF EXPERIMENTAL INJECTION 600" — — 600° sea level.
Data from the experimental injection studies at Bay Park Bay Park area that the radius of measurable influence for M=
(G. D. Bennett, written commun., 1970; Vecchioli and Ku, pumping or injection rates ranging from 100 to 400 gpm is =
1970) can be used in evaluating the potential rise in head in probably between 2,000 and 11,000 feet. L : \,__ p I -
the Magothy aquifer that may be expected from similar The hydraulic effects of injecting water into a zone 420 to e i % 8 3
artificial-recharge schemes. At Bay Park, reclaimed water was 480 feet below land surface were not confined to that zone; = i 1 2 8
injected at a rate of 350 gpm (gallons per minute), or 0.5 rather, the increased heads were dissipated vertically as well 800 ped X ] = = B (i 2|5
mgd (million gallons per day). This rate of injection has re- as laterally. For example, in a zone about 60 feet below the and 25 '1,{.'4 = 95 = E ]
sulted in the equilibrium head-buildup distribution shown on bottom of the injection screen, the head buildup was 1.2 feet o e ol 9 | 3
the graph relating head buildup to distance from the point of at a radial distance of 20 to 100 feet from the injection well. o - ol (= S ] ] S e Wity anc raroly sanchy lomsen. Same tonsec0f | | ‘and: layers of sand and grevel, moderate t0 high
injection. The graph shows that after about | day of inject- In a zone 110 feet above the top of the screen, it was 0.7 feet = sl "’/}3,7 o 2 sand and gravel. Lignite and pyrite abundant. permeabili
ing, when heads in the observation wells became nearly at the same radial distances from the well. e B Clay, 7 ey ] : ® | &
stable, the head buildup within the injection zone diminished The following conclusions on injection applicable to this "0 [~ ol -] 2 == =] —{ 1000’ s |3
rapidly away from the injection well; it was 10.7 feet imme- study were derived from the injection testing at Bay Park. o ] 5 | % .
dlately adjacent to the well but wa§ only 2.8 f.eiet 200 fe_et (1) The hydraulic character of the Magothy aquifer at Bay Eo"_ -.‘ = B .3 T zo Satrock o cry:tvaw::t 'r‘!::t.zn;g:‘::h:ct: :gg'll?:::;skr:’c;g fst?ft' clay- Virti:ia':lt\; Iar::cfratloto:cl’:‘..tocally contains water along
from the well. The Bay Park experimental facility permits Park is probably similar to that at any point along the pro- 1100" — 3 12| Ly — 1100°
ObSCTVéﬁOBS 01;113’ totta (ma)_(titmum distance °1f9%g()) feet. ng“g posed line of barrier wells. Therefore, the Bay Park results Egl = o
ever, G. D. Bennett (written commun., conclude i %i B
from aquifer-test data and from analog-model studies of the f:gd:;t:x;;:fg?? :s::r:ntgsggﬁlgfbg;x:fothy P 1200° |— L L :__ —{ 1200’
o i s S S LSS B — (2) The head buildup around an injection well recharging —
£ 10 the Magothy aquifer at a rate of 0.5 mgd decreases from 10.7 |
s m of\ 1 feet at the well to a fraction of a foot within a radial distance ~ '300" — . , 1300°
u w o 8f] \\ 1 of 1,000 feet from the well. Some head buildup will occur in i 100 BAY PARK H F}OCKVILLE CENTRIt; J FREEPORT J’ K SEAFORD o/ — 100
aZ 17 i strata above and below the injection stratum, but this too is NORTH  SOUTH NORTH
a3 6[ [ Hasd bitcp 1 on the order of 1 foot or less for vertical distances of at least E E . gl F - 7084 N2780 N‘r’.194 N5666 N7522 N4150 N4145 NBoOS N18 N.;SJ NegJar
&> 5 ~~ 450 feet below land surface 1 100 feet and radial distances of at least 200 feet. - S %‘g 23 Levittown LEVEL e o1 " o | £ T e LEVEL
8 ;' 4y — 1 (3) The Bay Park well has been as optimumly designed as i Jonss 2 P, Meinpitead g, 3 @ N3193 _ ... e s | prar——. L. ] :‘_-i% -
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