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By 

Keith R .. Prince 

Streamflow terns on Long 
decades in response to eastward 
duration curves for nine 

this time 

Island have been over the last three 
ation and urbanization* ow-

in Nassau and Suffolk Counties indicate 
flows 



faces such as roads, roofs, 
available for infiltration of 

some to represent a 
is lost from the 

urbanization disturbs the 
the increase in sur-
sidewalks decreases the area 

and runoff is diverted to streams 
and coastal waters storm sewers At the same time, consumptive 
ground-water use increases with population and industrial growth so that 
demand increases while the supply gradually diminishes. 

This study investigates the in treamflow patterns in Nassau and 
Suffolk Counties since the 1940's and presents flow-duration curves to illus
trate the of urbanization on s reamflow. The treams studied represent 
three types of areas--urban and suburban with , suburban without sewers, 
and rural without sewers. The data on streams within each area reveal changes 
in flow of individual streams from 1946 1974 and allow on 
of these changes among the different areas The location of the 
nine streams investigated and major features of the area are shown in figure 1~ 

NEW YORK 

Figure 1.--Location of major geographic features and streams studied. 
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Page 4 second to. last sentence should be ''Figure 2 depicts the increase in 
population density in selected townships and municinalities in Nassau and 

Suffolk Counties .. " 
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Suffolk County. Table 2 gives the population figures for these 
municipalities, in persons per square mile. 

Population growth and urbanization have been 
shores, although this is not 2 and 3. The 
Nassau County is not much of 

estates. This the contrast in the 
Glen Cove and the vi and Matinecock (table 

Land-use in Nassau and Suffolk Counties have 
is 

acre or s.. reets 

and 

nd open or vacant land constitute an additional 40 percent with the remain-
10 percent in recreational and institutional use (Cohen and others, 

In 7 percent of the total area in Suffolk open 
) land and about 15 is homes 

(Cohen and others, 1968). Most of this open land 
end; the west end has become suburban. 

Table 2.--Population density1 in Nassau and Suffolk 

NASSAU COUNTY 

Glen Cove 
North tead 

tead 
ter 

Mill Neck-Matinecock 

UF FOLK COUNTY 

on 

Smithtown 

Riverhead 

data 

[in persons per square mile] 

1950 

2,225 
2 650 
4,000 

938 
198 

507 
911 

1 
390 

47 

timated) 

'983 
442 
599 

4 236 
372 

2,299 
4 402 

028 

1950 and 1976. 

Increase 



As an area becomes urbanized the construction 
lots, roads, and other surfaces reduces 

infiltration of In central Nassau 
of Suffolk torm-water runoff is routed to 
infiltrates to the water table, so that the amount of 

remains vi (Seaburn and 
However, in areas along the shore and near s reams, runoff is routed 

to the streams and bays and is thus lost from the system. 

Where sanitary sewer systems have 
for domestic use is returned to 

and tanks, with 
use. In such areas, fluctuations 
variations in and 
with no dis 
little change over time. 

by natural 

With the installation of sewers, a large component 
to the is lost as the wastewater is 
to to the 

of artifi
locations are shown 

these streams is continuous from the 
late in treamflow the 

flow-duration curves. time 
and 1970-74. The first interval repre

sents conditions before urbanization became extensive in Nassau County; the 
conditions after urbanization had become extensive 

out County and moderate in western Suffolk County. 
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Stream Name 

Glen Cove Creek at Glen Cove 
Mill Neck Creek at Mill Neck 

River at Smithtown 
Carmans River at Yaphank 
Connetquot River at Oakdale 
Sampawams Creek at Babylon 
Massapequa Creek at Hassapequa 
East Meadow Brook at Freeport 
Pines Brook at Malverne 

in each of the 
examined. Mineola in 1946-50 had 
a mean of 41.70 inches during 
mean of 44.21 inches , Riverhead 
itation of 205.87 inches with a mean of 41.17 

U.S. Survey 
Station number 

0 302500 
01303000 
01304000 
01305000 
01306500 
01308000 
01309500 
01310500 
01311000 

for the two stations was 
208.48 inches with 

226.11 inches with a mean of 45.22 inches. The difference between the mean 
values of precipitation at Riverhead the two was analyzed by a 
t-test, and no statistical difference was found at the 95-percent confidence 
level .. 
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A flow-duration curve is a cumulative frequency curve that shows the 
percentage of time dur which specified discharges were equaled or exceeded 
during a time period Its use is discussed in detail by Searcy 1959). 
The flow-dura ion curve a ies only to the period for which data were 
a d Al the curve does not show the chronol sequence of ows, 

t provides convenient means for s the flow characteristics of 
streams and fo compar streams with one anothe 

The flow-duration curves were derived from dai streamflow measurements 
ollected the U.S Geol 1940's To prepa 

the ow-duration curves in f each of 
5-year periods were arranged to tude; pe of 
which the ed o exceeded the specified values was then comput 
Thus, the presents an average for the period considered rather 

he distribution of low within a s le year 

The of a low-duration curve is determined the 
characteristics of the basin at the time represented 

A curve with a steep slope denotes a variable stream whose 
flow is large from direct runoff, whereas a curve with a rela flat 
slope indicates a less variable discharge where ter seepage to the 
stream is the rna source of streamflow. Under natural conditions 
Island streams would be characterized a curve with a relat flat 
lope. 

Two flow-duration curves were developed for each of the nine streams one 
represents the years 194 the other represents the years 1970-74. The 
curves for these two intervals a basis for comparison and evaluation 
of the effects of urbanization on streamflow. (See f • 4A-4I.) 

The upper end of the curve the part above rcent durat or 
i that was exceeded 2 percent of the ime, indicates the overland 

runoff component of the stream. A steep upper end indicates volumes of 
water into the stream dur storms whereas a flatter slope indicates 

relat minor contribution from overland runoff this sec ion 
a curve for 1946-50 with that for 1970-74 ndicates the extent to whi 

storm runoff has increased stream discharge dur flows 

The lower end of the curve indicates the ow-flow characteristics of the 
ream and represents ground-water seepage. If the lower end of the curve has 
shallow slope, the -water body ies a consistent flow to the 

stream; i the curve is teep, the ter contribution is erratic and 
readi to variations in prec ion. Compar the lower section 

curve r 946-50 th that of 1 70-74 indicates the extent to which 
lowered ter levels near tream, such as from increased round-
water withdrawals or decreased have reased the volume 

ter orag available fo 

0 
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4.--Duration curves of daily flow, 1946-50 and 1970-74: 
A, Glen Cove Creek at Glen Cove; B, Pines Brook at 
Malverne; C, East Meadow Brook at Freeport. 
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Smithtown 

areas seem to 

In , the flow-duration curves for streams in urbanized and 
sewered areas have developed s and show decreases in the low 

end of the curves, and streams in suburbanized, unsewered areas 
have shown moderate increases in slope. In contrast, areas that have not been 
suburbanized show little or no change in flow-duration curves from 1946 to 
1974 and indicate how streamflow patterns on Long Island would be without 
man's influence .. 

nine 
in the characteristics 

In 

Island streams indicates 
correlate with 

has been 
extensive since 1946, streamflow and low flow 
values have decreased$ The 
Creek in an 
increased 

sewered area; flows have 
percent t decline in base flow was at Pines Brook, 

where flow at the duration has decreased 
Flow at of duration were zero. 

s of this s streamflow 
installed .. 

not 
include reserved 

undisturbed .. 

Streamflow of Carmans which flows area of 
the low densi , have changed little 

examined .. 
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change from 1946-50 to 1970-74. 

locations are in fig. 

discharge was or exceeded 

Oo 5 10 30 60 80 90 95 98 99 99. s 

7 8. 5 6. 9 5. 8 5. 7 5. 7 5.7 5. 7 
7 

-50 -52 -51 -51 -53 

24 21 15 12.5 9.8 8.8 8. 1 7.8 7.5 7. 1 6.9 6.8 
5.3 5.0 5.8 

-29 -30 -16 -18 

Ni 

3 6 6 7 () -7 

24 20 18 17 16 16 15 15 
1--' Carrnans River 27 20 14 
0\ 

-12 -13 -13 

8 70 55 49 42 36 33 31 30 28 27 2fi 
26 24 

-13 -14 -11 -12 

9 

9 33 23 20 14 9.5 7.5 6.2 5.5 5.0 4.8 4. 5 
3. 1 

-31 

East 



'-.! 

East 
Glen 
Pines 

2 

Nassau 

Table . stream discharge densi surrounding communi 
Nassau and Suffolk Counties, 1946-74. 

is in cubic feet second; locations are shown in . 1] 

change 
at !-percent 
flow duration 

( 

41 
65 
53 

52 
5 

26 

17 
0 

-9 

duration 
flow) 

-94 
-51 

-100 

-36 
-30 
-10 

-12 
-14 

7 

1 

Change in 
tion densi 

(persons per 

3599 

3599 

3298 
174 

1083 
~I 

L/1904 

community 

Hempstead 
Glen Cove Bay 

uyster 
Hill Neck-Hatinecock 

Brookhaven 

Smithtown 
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