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DISTRIBUTION AND TREND OF NITRATE, CHLORIDE SOLIDS N WATER 
N THE MAGOTHY !FER IN SOUTHEAST COUNTY NEW YORK 

FROM THE 1 THROUGH 19 

Henry F. H. Ku and Dennis ulam 

ABSTRACT 

Concentrations nitrate chloride n ter 
in the aqui r, southeast Nassau how ily 
increa ing trend from the early 19 th Vertical tri 
bution nit , chloride and total- lid t tions shown 
in cross sections of area indicate downward movement these 
constituent from tens of to few red in thi time period. 
Maximum concentrations are in a zone underly ng the a Westbury, 
Hicksville and Plainv ew Nitrate nitrogen) concentration in-
c from 5 milligrams per litre to milligrams per litre in the 

Westbury and from 3 to 10 mi ligrams per li rein lainview 
during the period 1950-73 Lowest nitrate concentra ons re in 
area south of a line running from North Merrick to South Farmingdale. 
Also during the period analyzed (1 73), a 10-milligram-per-litre 
line of equal-chloride concentration on a cross section in the Westbury 
area moved downward a distance of less than 50 (15 metres), and 
in the area of Hicksville, nearly 1 feet (45 metres). Total-solids 
concentration doubled during the period 1950-73 in the area of Plainview, 
where maximum downward movement of pollutants was observed. 



INTRODUCTION 

Hydrogeology and quality water southeast Nassau County are 
be ng tudied cooperatively by the U .. Geological Survey and Nassau 
Coun tment Publi Works area tudy includes mainl 
urban residential communiti in this area i di th 
individual ces pools and ic tanks. from cesspool , septic 
tanks and other waste disposal systems modified the chemical quali 
of ground water in the upper glacial and Magothy aquifers rlmutter and 
Koch, 1 ) and treams (Koch 1970) in the tudy area. Construct on of 
a communal sewer system in Sewer Di trict 3, scheduled to be completed in 
1 , wi 11 replace the present system of individual cesspools and ic 
tanks and will provide facilities r collection treatment and discharge 
of waste water 

Knowl of the chemical quality of water in the Magothy 
re sewer construction is essential to an evaluation of the 

of the sewering on water quality in the aquifer after the construction 
is compl and the sewer system is operating. This report presents 
concentrations nitrate, chloride, and total solids in Sewer District 
3, southeast Nassau County, N Y (fig 1), for the 1950's, the 1960's, 
and the early 1970's. All nitrate concentrations in the report are the 
nitrogen equivalent of nitrate (mi11igrams per litre nitrogen multiplied 
by 4.428 equals milligrams per litre nitrate). Unless noted otherwise, 
water-quality data used in this report were supplied by the Nassau County 
Department of Health. 
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Figure 1.--Locations of study area and wells used in constructing 
cross sections and generating trend lines. 
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GENERAL HYDROGEOLOGIC AND lTV DESCRIPTION 

Nassau Coun 
of 1 k 
also dip sou st 

ternary glacial 
system i in 

underl in by consolidated bedrock 
mass unconsolida sedimentary 

dips southeast from near ea level in 
(480 m) below sea level at south shoreline 

Unconso1idated it of Cretaceous age, which 
are man t 1 ed near 1 y eve on Is 1 and by 

it. A generalized descri ion of thi aqui 
table 1. 

The principal supply is derived from the 
aquifer, which i or aqui r of concern in this report. The 
upper glacial aqui r is not used r domestic supply se it is 
polluted by domestic waste water from cesspools (Cohen and , 
1968, p 64) and at many places ha been as a source for 
public supply in sou t Nassau County. 

C in water quality in the Magothy aquifer are major con-
cern because this aquifer is the only source of public water supply r 
the study area. The water quali i still generally , but it has 
been iorating Nitrate nitrogen) concentration pumped water 
at some places exceeds 10 1 (milligrams per litre) which is the rec-
ommended limit for drinking water (U.S. Public Health Service 1962). 

Several reports on various s of hydrology and water quality 
of the study area v1c1n have been published. Two s 
are discussed here Smith and Baier (1969) state that percent of 
the public supply wells in Nassau Coun had increa ing nitrate trends 
in 1969 and that the nitrate nitrogen) concentration 16 percent 1 
of public su ly well wili exceed the drinking water limit 10 mg~l 
within years tudy period. from cesspoo1 discharges i 
ci as the primary source of nitrates in the Nassau County water suppl;y. 
Most of the wells that gnificantly increasing nitrate concentra
tions lie in a central band running east and west across Nassau County.' 
Perlmutter and Koch (1 ) state the nitrate nitrogen) concen-
tration of water in the upper glacial aquifer ave 7 mg/1 and at 
several places equaled or exceeded mg/1. Nitrate (as nitrogen) con
centration of ground-water-fed streams averaged 3 and 6 mg/1 in sewered 
and unsewered areas, ively. Nitrate (as nitrogen) concentrations 
of 234 public-supply wells screened in the Magothy aquifer averaged 2: 
mg/1, but 16 of these wells had nitrate (as nitrogen) concentrations 
ranging from 10 to 21 mg/1. 1 

4 
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Figure 2.--Generalized cross sections of the 
aquifer systems on Long Island, N.Y. 
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Table 1.--

Hydrogeologic 
unit 

Upper glacial 
aquifer 

Gardiners Clay 

Jameco aquifer 

Magothy aquifer 

Raritan clay 

Lloyd aquifer 

Water-bearing character 

Mainly sand and gravel moderate to high perme
abili ·also ncludes clayey its glacial 
t i 11 1 ow pe rmea b i 1 i 

Clay, i 1 ty c 1 ay ~ and a 
to very low permeabi1i 

ttle fine sand of low 

Mainly medium to coarse sand 
permeab i 1 i 

moderate to high 

Coarse to fine sand of moderate i lity; 
locally contains gravel of high i li , 
and ilt and clay low to very low 
permeab i 1 i ty. 

Clay very low permeabi some silt and fine 
sand of low permeability 

Sand and gravel of moderate permeability; some 
clayey materi 1 of low permeability. 

Adapted from Cohen, Franke, and Foxworthy (1968). 
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TREND OF lTV CHANGES WITH TIME 

Eleven upply well having extensive chemical-q li 
and suitabl di tribution in the a were used to 
the trend pollution constituents with time. tables 
The data include anomalous values for which re 
planations Most water samples were collected annually 
well . When more than one water sample (generally 1 
well was anal during given year, the data were 

idered one datum point r that year. 

3, and 4.) 
ex

public-supply 
4) for a given 

and were con-

the concentrations of nitrate, chloride, 
and to 1 Trend Jines were fitted through 
the data poi square method analysis Smith and Baier 
(1 in their t nitrate pollut on of ground water in Nassau 
County that 1 i supply well reened in the Magothy 
aqui r i t increase in nitrate concentration between 
1 and present t , the slope the fitted line shows 
that the concentration of nitrate has increased in all 11 pub] ic-supply 
well investi (fig. 3A) The tandard error of estimate, which i 

measure of scatter about the fitted line, ranged from 0.02 to 1 7 mg/1 
nitrate nitrogen Water samples from four wells (N , N4096, N5301, 
and N6078) how rap d rates of increase in nitrate concentration during 
the period record Water from well has a nitrate (as nitrogen) 
concentration in exces of the US. Public Health Service (1962) recom-
mended limit of 10 mg/1 drinking water Several trend 1 ines of 
chloride (fig. 3B) and total-solids (fig 3C) concentrations show rapid 
rates of increase The standard error estimate for chloride ranged 
from 0 5 to 4.6 mg/1, and the tandard error of estimate for total solids 

from 7.5 to 22 mg/1. Water n well N5654 ig. 3B) showed a de
crease in chloride which may be attributed to local, short-term chloride 
pollution in the surrounding area of the well before the period of study. 
Between 1967 and 1973, the chloride concentration of this well increased 
slightly but averaged 16 mg/1 for the period. 

Although the trend lines accurately represent the data points, 
extrapolation of the lines to predict future concentrations must be done 
with caution. The rate of change of the concentration of each constit
uent with time depends in part on the pumping rate and the quantity of 
water withdrawn by the given well and nearby wells. Recharge rates, 
sewering, and changes in sources of pollution all have an effect on 
the final concentration of each constituent. Therefore, the linear 
relationship between concentration and time shown in figure 3 is on1y 
an assumption that seems applicable to the period of observation. 

7 
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Table 2. ration of water from selected wells 

(All data reported in mill ig per 1 it re. Source of data: Nassau County Department Hea 

Year Well number 

NlOl N570 N3552 N3894 N4042 N4096 N530l N6046 

1950 -- 0.55 
51 

52 2.84 .]0 9.40 
J!o~;2 53 -- -- 10 .. 0 

54 3.10 .90 11 .. 2 Y.o2 -- 1.15 
55 

56 -- -- 10 .. 2 -- -- -- _!/ 1. 92 
l/ 0~;5 

4.10 
57 2.90 .97 10 .. 2 -- -- .43 2.00 ].80 

58 2.20 -- ··- -- -- -- -- -- 9.60 
59 5.00 -- -- .02 2.65 -- -- -- 9.50 

60 Jl4.55 .96 _!/ 9 .. 10 -- 3.40 .56 -- 1/ .41 8.40 -- 5.10 
61 l/3.85 1. 50 13.3 -- 2 00 1. 00 3. 10 .80 6.85 -- 5.60 

62 2.90 l. 20 13.4 l/.02 2.60 . 71 3.70 
1/ .41 7.60 _!/ 4.50 --

63 3.90 -- 13.3 .0 2.40 .82 3.10 .48 7.10 

64 3.70 1.90 13.8 .04 4.00 l. 00 3.80 .50 6.20 -- 3.30 
65 3-75 1.50 15.0 .04 4.35 .74 4.20 .50 8.20 2.70 4.20 

66 1/4.70 2.12 13.8 .02 5.50 .36 J!4.65 .50 l/8.50 
Jj J.98 

l/ 4.15 
67 - 4.90 2.10 -·- .0 5.60 -95 4.75 -- - 8.35 --

68 .!./ 5. 30 1. 52 _l/15.4 1/ 
l/6.20 l/1.08 5.10 1.12 4.40 _!/ .73 

69 l/7.20 l. 24 
l/'04 

1. 28 l/5.88 .62 -- - .05 - 7.60 5-55 5.30 

70 l/6.25 .80 _l/12.2 1/ l/ 7. 40 1. 32 .43 .78 _!/ 8.53 l/'07 11 --
71 l/5.75 00 15.0 - .03 l/6. 1.56 .87 .60 .]8 7. 9. 

72 1/ _!./ 2. 50 ]3.8 l/.ol _!/7.25 l. 46 Y6.6s .62 I I .80 .80 .!_I 0.6 
73 115.15 

1. 84 _!/. 1 7.80 1. 52 l/6.80 .87 - 5.20 -·- . 10 I 

Average value 
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Table 3.--Chloride concentration of water from selected wells, 
southeast Nassau County, N.Y. 

(All data reported in milligrams per litre. Source of data: Nassau County Department of Heal 

Year Well number 

N101 N570 N3552 N3894 N4042 N4096 N5301 N5336 N5654 N6046 N6078 

1950 -- 3.8 
51 

52 6.2 4.0 14.8 
_!_/ 3~~ 53 -- -- 15.8 

54 6.6 3.6 15.6 _!_/ 4.5 -- 4.0 
55 

56 16.0 
1/ 

35.6 -- -- -- -- -- - 5.3 
_!_/ 4~; 57 8.2 5.2 16.2 -- 5.4 4.0 9.4 29.2 -- 5.4 

58 8.0 -- -- -- -- -- -- -- 27.8 
59 8.0 -- -- 4.0 -- -- -- -- 35.5 

60 1/ 4.4 _!_116.2 4.2 4.0 
1/ 8.6 l/10.5 -- -- l/ 4.0 1/25.5 --

61 - 8.4 4.4 15.6 -- 4.0 3.8 11.4 - 5.0 -21.7 -- 9.0 

62 8.4 4.6 15.8 _!_/ 5.3 6.0 6.0 11.4 lll0.2 19.8 -- _!_/ 9.7 
63 ].8 -- 15.6 3.4 4.0 5.0 13.0 3.8 18.4 

64 8.0 4.6 17.0 5.6 17.0 6.0 12.8 4.2 18.0 -- 8.2 
65 8.0 5.4 17.2 5.6 3.8 2.4 13.2 4.0 17.0 9.0 9.0 

66 9.4 5.4 19.6 4.5 18.4 4.4 
1/ 

4.0 6 6 _!_/ 8.3 - 13.7 
_!_/ 9.4 67 _!_/10.5 s.o -- 6.5 4.0 5.2 15.0 -- 6.2 

68 1/ 4.6 .1 . 4 3.8 1 0 5.0 6.2 1 • 10.4 l/10.9 
69 -11.3 4.8 -- . 2 5.6 6.2 5-3 4.2 1 5 l 8 11. 

70 1/ 
1/!.8 17.2 1/ 5 0 -- l/12 

T! 13.5 T! 7. 1 _!_115. 71 - 13.8 - 5.0 21.0 - 9.6 . 8 . 5 4 4.2 

72 ..!!11.5 ..!!6.7 19.6 ..!!10.4 4.6 6.2 _!_/ 6.4 5.0 _!_116.6 1/14.4 
73 _!_/12.3 6.2 -- _!_/ 10. 8 5 0 5.0 1 5.4 .4 _!_116.1 - 14. 17.4 

Average value 



Table 4.··-Total-solids concentration of water from selected wells, 
southeast Nassau Countz, N.Y. 

(All data reported in milligrams per litre. Source of data: Nassau County Department of Heal 

Year Well number 

N101 N570 N3S52 N3894 N4042 N4096 N5301 N5336 N5654 N6046 N6078 

1956 -- -- 193 -- -- -- 48 
J! 42 57 -- 27 181 -- 34 20 41 -- -- 38 

58 
59 -w J! 27 60 -- 30 1 S)9 -- 36 26 -- -- -- 65 
61 64 32 205 -- -- 33 39 26 144 -- 69 

62 65 30 199 J./37 -- 27 70 J./155 125 -- J! 70 
63 69 -- 242 67 22 19 60 26 

64 52 43 225 31 -- 22 75 26 119 -- 62 
65 54 37 2116 21 28 25 81 29 93 67 

66 72 60 238 26 97 39 J./ 68 39 111 -- J! 66 
67 J! 88 47 -·- 53 45 22 106 -- _!./ 1 07 ]_f73 

68 J./ 110 46 J./ 2115 J./45 44 l/z6 137 43 J./144 99 l/ 72 
69 J./134 60 -- J./48 24 40 116 38 J!J22 83 101 

.!./ 98 l/36 
1/ 

1/124 48 J!l 70 223 1;47 1/39 l/55 
71 114 - 46 223 - 39 -41 - 42 - 142 35 1 1 

72 .!/1 05 J./46 239 J!61 48 28 ]_f 115 40 J!139 146 176 
73 l!1o8 46 -·- J./a4 25 50 ]_f 117 16 J./123 126 1 l 

1/ Average value 



VERTICAL DISTRIBUTION OF NITRATE CHLORIDE AND TOTAL SOLIDS 

Sections showing verti 
total solid in the 
are hown these constit 

d tributions nit te 1 ori de and 
aquifer during two di 

in figu 4 
rent t me interval 

and 6. 

Distribution nitrate chloride and total solids in the uppe 
glacial aqui r i irregular only ranges in concentration 
are shown in figures 4 5, and 6, res Early data (1 ) on 
nitrate and total sol ids concentrations r te in the upper gl ial 
aqui r are lacking; therefore the concentrations shown re only approx
imations. Di solved-solid concentrations are used as an approximate 
substitute for total solids. 
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Nitrate i one the parameters of principal concern in wate 
in Magothy aquifer at several locations in Nassau Coun Nitrate 
is derived chiefly from infiltration sewage, fertilizers and from 
leachates of solid-waste disposa ites Perlmutter and Koch (19 ) 
consider concentrations in excess of 1 mg/1 of nitrate (No 3 ) or 0. 
mg/1 of nitrate nitrogen) as an indication activities of man. 

Sections A-A and B-8 1 in figures 4A-4D show some downward movement 
of equal nitrate concentration lines between the early 1950 1 s and 1 
For example, in the vicinity of well N5654 (fig. 4A) in Westbury, nitrate 
(as nitrogen) concentrations were 4-5 mg/1 during the period 1 By 
1 the concentration at the same depth had increased to more than 7 
mg/1 (fig. 48). Generally, downward movement from no ignificant 
movement in the area south North Merrick and South Farmingdale to a 
maximum movement of a hundred feet in reas of Westbury Hicks 
ville, and Plainview (figs. 4E and 4F). There al seems to be inite 
horizontal movement of equal nitrate concentration lines through the 
Magothy aquifer, but the rate is difficult to determine because of insuf
f cient data for the upper part of the aqui r. 

The increase in nitrate concentration with time near well N6078 in 
Plainview (figs. 4E and 4F) is much greater than in the other well . In 
the 1 63 period, nitrate nitrogen) concentration of ground water 
near the well was 3 mg/1, but in 1 concentration was more 
10 mg/1--a threefold increase 

East-west section D-D' (figs. 4G and 4H) also shows a more rapid 
downward movement of nitrate in the eastern part the study area than 
in the central and western parts. The rapid downward movement in the 
eastern part may be partly due to a large increase in population in and 
adjacent to the Plainview area (Nassau County Planning Commis ion, 1974, 
p. 18) which resulted in a corresponding increase in the number cess-
pools, septic tanks, and storm-water basins. Also, pumpage from the 
Magothy aquifer has increased significantly over the years. For 1 
section D-0 1 (figs. 4G and 4H) shows that the depth of downward migra
tion is di tributed uniformly across the width of the section. At about 
100 feet below sea level, the nitrate (as nitrogen) concentration is about 
10 mg/1, and at a depth of 400 feet below sea level, the concentration is 
approximately 1 mg/1. 

15 
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ide 

Chloride in aqui r i derived from domestic sewage lts 
used in deicing roads precipitation, 1 leaching from 

itary 1 ill and, locally hores 
Uncontam ted round water on has a chloride concent tion 
1 than 10 lmutter and Geragh p. ) . H chloride 
concentration in tudy area shows perceptible downward movement 
sh~~ in figures 5H. The 10-mg/1 line 1 chloride concentration 

downward di tance 1 15 m) in the Westbu area 
(figs and and nearly 1 ft (45 m) in the Hicksville rea figs 

and Horizontal movement i difficult discern because scar-
ci of data in the upper part the ui The downward move-
ment of chloride covers that nit te For 1 
the highest concentration chloride--more 20 mg/1--was In g 
water in the areas of Westbury and Plainview. However this 
value is considerably below the 1 limit the U.S Public Health 
Service (1962) dr nking-water standard. 
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Total sol ids in water represents the sum of s solid and dis-
solved solid The sold in public-supply water generally 
remain constant, provided the i no frequent surging roduction wells 
and the well structure remains sound Hence, any increase in total solids 
concentration over the years n well water may be attributed to dissolved 
solids (determined by residue-on-evaporation method), which can then be 

as an indicator the overall quality of water. Figures 6A-6H show 
significant downward movement of water having higher-than-normal total-
solids concentration between the 1950's and 1 As with nitrate and 
chloride, the greatest downward movement is shown in figures 6E and 6F. 
Overall downward movement ranges from a few feet to approximately 300ft 
(91 m). A zone of high total-solids concentration of more than 200 mg/1 
is in the areas of Hicksville and Plainview. The total-solids concentra
tion in ground water in the Plainview area approximately doubled in 20 
years. 
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CONCLUSIONS 

selected well 
chloride and 

wate In re, many other 
nitrogen) concentration that i . 

time. 
the 
) 

with 

Vertical di nitrate chl ri and total lid concen-
trations indicates ignificant downward movemen these cons ituents 
from tens hund imum down~ard movement i 
in a zone in the a of Westbury, Hi ille and Pl inview. Several 
wells in this zone y ld water that rogen) concentra-
tion n excess of 10 mg/1. Concentrat and total lids 
may also ncrease th time. Water from the aqui r conta ing 
the lowest concent ions nitrate, chloride, and total sol ds, 
south of a line running from North Merrick to South Farmingdal 
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