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INFLUENCE OF RECHARGE BASINS ON THE 
HYDROLOGY OF NASSAU AND SUFFOLK 

COUNTIES, LONG ISLAND, NEW YORK 

By G E. SEABURN and D A ARONSON 

ABSTRACT 

An mvestlgatwn of recharge basms on Long Island was made by the U S Geologtcal Survey 
m cooperation with the New York State Department of Environmental ConservatiOn, Nassau 
County Department of Pubhc Works, Suffolk County Department of Envtronmental Control, 
and Suffolk County Water Authonty The maJor obJectives of the study were to (I) catalog 
baste phystcal data on the recharge basms muse on Long Island, (2) measure quahty and quan­
tity of prectpttatton and mflow, (3) measure mfiltratwn rates at selected recharge basms, and 
(4) evaluate regional effects of recharge basms on the hydrologtc system of Long Island The 
area of study conststs of Nassau and Suffolk Counties - about 1,370 square miles - m 
eastern Long Island, N Y 

Recharge basms, numbenng more than 2,100 on Long Island m 1969, are open ptts m 
moderately to htghly permeable sand and gravel depostts These ptts are used to dtspose of 
storm runoff from restdenttal, mdustnal, and commerctal areas, and from htghways, by m­
filtratton of the water through the bottom and stdes of the basms 

The hydrology of three recharge basms on Long Island- Westbury, Syosset, and Deer Park 
basms -was studted The prectpttatwn-mflow relatiOn showed that the average percentages of 
prectpttatwn flowmg mto each basm were roughly equtvalent to the average percentages of tm­
pervwus areas m the total dramage areas of the basms Average percentages of precipitatiOn 
flowmg mto the basms as direct runoff were 12 percent at the Westbury basm, 10 percent at the 
Syosset basm, and 7 percent at the Deer Park basm Numerous open-bottomed storm-water 
catch basms at Syosset and Deer Park reduced the proportiOn of mflow to those basms, as 
compared With the Westbury basm, whtch has only a few open-bottomed catch basms 

Inflow hydrographs for each basm typtfy the usual urban runoff hydrograph- steeply nsmg 
and falhng hmbs, sharp peaks, and short ttme bases Umt hydrographs for the Westbury and 
the Syosset basms are not expected to change, however, the umt hydrograph for the Deer Park 
basm ts expected to broaden somewhat as a result of addttwnal future house constructiOn 
withm the dramage area 

Infiltration rates averaged 0 9 fph (feet per hour) for 63 storms between July 1967 and May 
1970 at the Westbury recharge basm, 0 8 fph for 22 storms from July 1969 to September 1970 
at the Syosset recharge basm, and 0 2 fph for 24 storms from March to September 1970 at the 
Deer Park recharge basm Low mfiltratwn rates at Deer Park resulted mamly from (1) a high 
percentage of eroded stlt, clay, and orgamc debns washed m from constructiOn sttes m the 
dram age area, which partly filled the mtersttces of the natural deposits, and (2) a lack of a well­
developed plant-root system on the floor of the younger basm, whtch would have kept the sot! 
zone more permeable 

The apparent rate of movement of storm water through the unsaturated zone below each 
basm averaged 5 5 fph at Westbury, 3 7 fph at Syosset, and 3 I fph at Deer Park The rates of 
movement for storms dunng the warm months (Apnl through October) were shghtly htgher 
than average, probably because the rechargmg water was warmer than It was dunng the rest of 
the year, and therefore, was shghtly less vtscous 
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On the average, a 1-mch ramfall resulted m a peak nse of the water table directly below each 
basm of 0 5 foot, a 2-mch ramfall resulted m a peak nse of about 2 feet The mound commonly 
dissipated w1thm I to 4 days at Westbury, 7 days to more than 15 days at Syosset, and I to 3 
days at Deer Park, dependmg on the magmtude of the peak buildup 

Average annual ground-water recharge was estimated to be 6 4 acre-feet at the Westbury 
recharge basm, 10 3 acre-feet at the Syosset recharge basm, and 29 6 acre-feet at the Deer Park 
recharge basm 

Chemical composition of prec1p1tatwn at Westbury, Syosset, and Deer Park dramage areas 
was similar hardness of water ranged from 6 to 56 mgjl (milligrams per liter as calcmm and 
magnesiUm hardness), dissolved-solids content ranged from 21 to 124 mgjl, and pH ranged 
from 5 9 to 6 6 CalciUm was the predommant catiOn, and sulfate and bicarbonate were the 
predommant amons Atmosphenc dust and gaseous sulfur compounds associated w1th the 
Northeast urban environment mamly account for th1s combmatwn of Ions m precipitatiOn 

Chemical composition of the mflow to the basms was also similar m each of the three basms 
In general, hardness of the water samples collected at Westbury, Syosset, and Deer Park 
recharge basms m 1970 was less than 50 mgfl (as calciUm and magnesiUm hardness), and 
dissolved-solids content was less than 100 mgjl The pH ranged from 6 1 to 7 4 The concen­
tratiOns of mo.;;t constituents m mflow were greater than tho.;;e m prec!p!tatwn, precipitatiOn 
contnbuted 70 to 88 percent of the loads of dissolved constituents m the mflow 

Only three of II pesticides sought by chemical analysis were detected A maximum DDT 
concentratiOn of 0 08 J.Lg/1 (micrograms per liter) was determmed for an mflow sample to 
Westbury recharge basm ConcentratiOns of other pestiCides were 0 02 J.Lg/1 or less 

Total concentratiOn of pesticides detected m the soil layers on the floors of each basm 
generally ranged from 0 4 to 40 mgfl The greater orgamc content of the soil layers, compared 
with that of the underlymg natural deposits, suggests that pestiCides as well as other orgamc 
matenal are effectively reduced or removed from the mfiltratmg water m the soil layer 

Ground-water recharge from precipitatiOn through the total area (73,000 acres) dramed by 
2,124 recharge basms m operatiOn m 1969 was estimated to be 166,000 acre-feet per year, or 
about 148 m1lhon gallons per day Ground-water recharge m the areas where recharge basms 
are used 1s probably equivalent to or may slightly exceed recharge under natural conditiOns 

INTRODUCTION 
PURPOSE AND SCOPE OF STUDY 

In 1971, ground water was the sole source of fresh water for more than 
2 5 million rest dents of Nassau and Suffolk Counttes on Long Island, N Y 
(fig 1) Under natural condttlons, the ground-water reservmr was recharged 
only by local prectpttatwn Raptdly mcreasmg demands for fresh water 
resultmg from mcreased populatiOn and urbamzatton on the tsland and con­
sequent mcreased dtscharge of waste water through cesspools and septic 
tanks threaten quantity and quality of the ground-water supply The grow­
mg problem 1s a matter of vttal concern for local planners and water 
managers 

Recharge basms have been used to dtspose of storm runoff from urban 
and suburban areas on Long Island smce 1935, m 1971, more than 2,100 
recharge basms were m operatton on Long Island The basms are generally 
constdered a htghly effictent means of dtsposmg of storm water, and they 
are a maJor mfluence on the hydrologtc system of the tsland 

Because reliable mformatton has been lackmg on basm operatton and on 
the effectiveness of basms m rechargmg the ground-water reservmr, a 
detatled study of rPcharge basms was made dunng 1965-71 to help assess 
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the tmpact of recharge basms on the hydrologtc system of Long Island The 
study was done by the U.S Geologtcal Survey m cooperatiOn wtth the New 
York State Department of Envtronmental ConservatiOn (formerly the New 
York State ConservatiOn Department, DtvtstOn of Water Resources), the 
Nassau County Department of Pub he Works, the Suffolk County Depart­
ment of Envuonmental Control, and the Suffolk County Water Authonty 
One phase of the study mamly mvolved prehmmary hydrologtc studtes at 
two recharge basms (Seaburn, 1970a) Those studtes were expanded and In­

corporated mto the studtes descnbed m thts report Thts report summanzes 
prectpttation-mflow relations, mflow-hydrograph features, mfiltratwn 
rates, quahty of water at three recharge basms, and present and future 
effects of recharge basms on the hydrology of Long Island 

Two addttional reports were prepared as part of thts study A catalog of 
baste phystcal data on 2, 124 recharge basms m operatiOn on Long Island m 
1969 (Sea burn and Aronson, 1971) hsts detatled mformatwn on locatiOn 
and destgn data of each basm, mcludmg date of constructiOn, type of 
dramage area, capactty, basm stze, dramage area, altitudes of bottom, 
overflow, land surface, and water table, and geologtc and sml envuonment 
The second report (Aronson and Seaburn, 1973) dtscusses results of a 
reconnaissance of the operatmg effictency of recharge basms on Long 
Island m 1969 and descnbes posstble causes of reduced mfiltration rates at 
basms that hold water for 5 or more days after ~ runoff event, as well as the 
relatiOn of these basms to selected phystcal parameters such as basm use, 
geology, and sml envuonment 

LOCATION AND EXTENT OF STUDY AREA 

Long Island, whtch extends from the mamland of New York State east­
northeastward about 120 mtles mto the ocean, conststs of four counttes, has 
a total area of 1,550 square mtles, and had 7 2 mt1hon restdents m 1970 
Recharge basms are used only m the two eastern counties - Nassau and 
Suffolk- which occupy 310 and 1,060 square miles, respectively {ftg 1) 
The study was hmtted to thts two county area 

POPULATION AND INDUSTRY 

Smce World War II, the populatiOn of Nassau and Suffolk Counties has 
mcreased stgmftcantly (table 1) In 1971, the populatiOn was mcreasmg 
more raptdly m Suffolk County than m Nassau County mamly because the 
open areas m the eastern part of the tsland were bemg converted to housmg 
developments and mdustnal sttes The populatiOn mflux has been accom­
pamed by large suburban housmg developments conststmg mamly of smgle­
famtly umts 

TABLE 1 - Populatwn of Nassau and Suffolk Counties, 1920-70 

[From US Bureau of the Census 1941, 1961, 1971, rounded to three stgmficant figures] 

1920 1930 1940 1950 1960 1970 

Nassau County ______ 126,000 303 000 407,000 673,000 1,300,000 1,429 000 
Suffolk County ______ 110,000 161000 197 000 276,000 667 000 I 127 000 

Total-------- 236,000 464,000 604,000 949,000 1,967,000 2,556 000 
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Industry m Nassau and Suffolk conststs mamly of hght manufactunng m 
many dtverstfied fields It ts concentrated mamly m the heavtly populated 
areas of Nassau and western Suffolk Counttes Agnculture, mostly truck 
farmmg, ts concentrated mamly m the rural areas m eastern Suffolk County 

CLIMATE 

The generally mtld and humtd chmate on Long Island ts mfluenced 
largely by westerly wmds, whtch cause most weather condttlons to move 
from the contmental landmass to the tsland Temperature extremes are 
moderated by the tsland's proxtmtty to the ocean and Long Island Sound 
The average annual temperature at Mmeola (fig 2) ts about 11 oc (Celsms), 
or 52°F (Fahrenhett), average monthly temperature ranges from a 
mtmmum of -1 °C (30°F) m January to a maxtmum of 23°C (73°F) m 
July Average monthly temperatures and average monthly prectpttatton at 
Mmeo1a are shown m figure 2 

Average annual prectpttatwn on Long Island from 1951 to 1965 was 43 
mches, tt ranged from 40 mches m the nearshore areas to 50 mches m the 
central part of the tsland {Mtller and Fredenck, 1969, p A13) Average 
monthly prectpttatwn was fatrly constant dunng the year and ranged from 3 
mches to shghtly more than 4 mches per month at Mmeola Monthly 
prectpttatton IS greatest durmg March and August and least durmg January, 
June, and October 

PREVIOUS STUDIES 

Several hydrologists (Leggette and Brashears, 1938, Brashears, 1941 and 
1953, Johnson, 1948 and 1955, Parker and others, 1967, and Cohen and 
others, 1968) have studied the broad subJect of artificial recharge on Long 
Island, with emphasis on recharge wells Only a few (Brashears, 1946, 
Welsch, 1949, Bnce and others, 1956, Holzmacher and others, 1970) have 
dtscussed recharge basms m detatl or have made estimates of recharge rates 
Seaburn (1970a) made prehmmary hydrologic studtes at two recharge 
basms 
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RECHARGE BASINS ON LONG ISLAND 

Disposing of storm runoff in Nassau County by recharge basins was 
begun in 1935 by the Nassau County Sanitation Commission (Welsch, 
1935) as part of a comprehensive drainage plan. The use of recharge basins 



RECHARGE BASINS ON LONG ISLAND 7 

not only satisfied the need to conserve storm runoff and to augment the 
fresh-water reservmr servmg the residents of Long Island, but 1t also 
ehmmated a costly alternative of bulldmg long trunk storm sewers to dis­
charge mto streams and to tidewater The concept also was adopted 
throughout Suffolk County some years later. The use of basms developed 
slowly untll after World War II, when the postwar bUildmg boom was ac­
compamed by a large mcrease m the number of recharge basms throughout 
the tsland In 1950 there were only 14 basms m Nassau and Suffolk Coun­
ties By 1960 the number had mcreased to more than 700 In 1969 there 
were more than 2,100 basms m use m these two counties 

The locatiOn of recharge basms used for dtsposal of storm runoff m 1969 
on Long Island 1s shown on plate 1 Most recharge basms are m areas where 
the water table ts sufftctently deep to remam below the floor of the basm 
most of the time. The maJonty of future basms wtll be constructed m the 
suburban and rural areas of eastern Long Island, whtch were still relatively 
unpopulated m 1971, as the wave of urban gro

1

wth advances eastward 
In general, recharge basms are open p1ts of vanous shapes and stzes ex­

cavated m moderately to htghly permeable sand and gravel deposits of 
glactal ongm Prmctpally, the basms dtspose of storm runoff from residen­
tial, mdustnal, and commercial areas and from htghways. About 30 basms 
are used for dtsposal of treated sewage, however, tasms of that type were 
not mcluded m th1s study The area of each basm generally ranges from 0.1 
to 30 acres and averages between 1 and 2 acres Most extend 10 to 15 feet 
below land surface, but some are as deep as 40 feet A typtcal recharge basm 
m Nassau County that drams a restdenttal area 1s shown m ftgure 3 Thts 
basm 1s stmtlar to basms drammg mdustnal and commercial areas and 
htghways 

Basms can be grouped mto two general types. (1) those wtth and (2) those 
wtthout overflow structures - that ts, basms wtth or wtthout ptpes, flumes, 
or gutters to carry excess water from one basm to another or to a nearby 
stream 

Destgn cntena for recharge basms on Long Island have evolved for the 
most part on a tnal-and-error basts durmg the last 30 years Two maJor 
cntena are used to destgn a basm that has an overflow structure (or struc­
tures) Ftrst, the reqUired capactty of the basm below the overflow altitude IS 

estimated by multtplymg the volume of water eqUivalent to 5 mches of ram­
fall (thts "destgn storm" dtffers shghtly among agenctes) on the total 
dramage area of the basm by a factor ranging from 30 to 100 percent The 
factor selected ts based on conditions 1n the dramage area, such as land 
slope and percentage of area occupted by streets and parkmg lots A runoff 
factor of 30 percent ts used m most restdentlal areas, and the factor used m 
mdustnal areas 1s as much as 100 percent to allow for the usually htgher 
proportion of tmpervwus surfaces Second, the altitude of the overflow­
structure outlet 1s not more than 10 feet above the floor of the basm In­
filtratiOn mto the floor and the stdes of the basm ts not constdered ~s a fac-
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FIGURE 3.- Typical recharge basin. 

tor in calculating the design capacity, even though infiltration occurs during 
inflow and thereby provides an additional factor of safety. 

Only a few basins are built without overflow structures; these are termed 
"dead-end basins." Because the operation of these dead-end basins varies 
widely, depending on local conditions, firm regulations on their size have 
not been established. 

Many recharge basins on Long Island hold water for several days to 
several weeks after rainfall; some hold water perenially. A preliminary 
study of these basins (Aronson and Seaburn, 1973) revealed two major 
causes of water containment: (1) the basin intersects the regional water table 
or a perched water table overlying glacial deposits of low hydraulic conduc­
tivity, and (2) sediments and debris of low hydraulic conductivity, deposited 
on the basin floor by storm runoff, impede infiltration. In this study, basins 
were arbitrarily defined as water-containing if they held water for 5 days or 
longer after a l-inch rainfall over the contributing drainage area. Study of 
aerial photographs and field inspections revealed that about 200 basins -
less than 10 percent of all basins in operation in 1969 - were characterized 
as water-containing basins. 

Several procedures are used to construct recharge basins and maintain 
their operating efficiency throughout Long Island; these procedures are: ( 1) 
Excavation of settling areas in the basin floor, (2) construction of retention 
basins, (3) installation of diffusion wells below basins, and ( 4) scarification 
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of the basm floor The floors of many basms are bmlt on two or more levels 
The lower level acts as a setthng area to collect mflowmg sedtment and 
trash, and the htgher level facthtates mfiltratwn of the overflowmg water 
because tt remams relatively free of sedtments Retention basms are stmtlar 
to basms with setthng areas except that they are connected by ptpes or 
channels to adJacent or nearby basms to whtch the clean overflow water ts 
transported Basms that operate poorly because of the low hydrauhc con­
ducttvtty of underlymg matenals are commonly equtpped wtth dtffuswn 
wells These wells are constructed of porous concrete nngs that are 8 to 10 
feet m dtameter The nngs, whtch are mstalled below the floor of the 
recharge basm and are covered with a sand and gravel ftlterpack, penetrate 
the Impermeable strata and provide access for water to deeper, more 
permeable strata Basm floors are also scanfted to expose the underlymg, 
more permeable, natural depostts 

TEST BASINS 

Three recharge basms were chosen for detailed study to provide mforma­
twn on the quantity and the quahty of water dtscharged mto the basms 
These basms are m the villages of Westbury, Syosset, and Deer Park (fig 
4) For convemence, each basm ts referred to m thts paper by the name of 
the village m which It Is located These three recharge basms were chosen 
mamly because thetr mflow may be eastly and accurately measured Other 
factors were that each had a smgle mflow ptpe and a relatively stmple, well­
defined dramage system 

WESTBURY RECHARGE BASIN 

The dramage area of the Westbury recharge basm ts a fully suburban 
restdential area of 15 acres m central Nassau County (fig 4) m whtch house 
constructiOn and land development ts complete Boundanes of the West­
bury recharge basm and dramage area are shown m ftgure 5 The dramage 
area ts rectangular and slopes about 13 feet per mtle to the south Ad­
ditional mformatton about the Westbury dramage area ts hsted m tables 2 
and 3 

TABLE 2 -Summary of data on the contrzbutmg dramage areas of Westbury, Syosset. and 
Deer Park recharge basms 

Westbury Syosset Deer Park 

Date of constructiOn ------- ______ ------- _ ____ 1954 1957 1967 
28 8 118 

90 257 
3 I 22 

Dramage area ______ ----- _____________ acres__ 15 0 
Number of houses 10 dra10age area 10 1969' _ _ _ _ _ _ _ _ _ _ _ _ _ 52 
Dens1ty of houses ________________ ...houses per acre _ _ 3 5 
ImperviOus area' 

Total --------------------------acres__ 4 8 10 2 25 5 
Percentage of dra10age area _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 32 

Area of streets 
35 22 

Total ____________ ------_----- __ acres__ I 7 39 12 9 
13 II 

2,700 3 400 
20 23 

Percentage of dra10ase area _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ II 
D1stance from furthest po10t m dra10age area ________ feet__ I 200 
Slope of dra10age area _______________ feet per m1le _ _ 13 

'The dra10age areas of Westbury and Syosset bas10s are fully developed suburban areas The Deer Park area 1s on I) a partly 
developed suburban area (1971) 

'ImperVIOUS area 10cludes streets, sidewalks, dnveways, and roofs 
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F IG URE 5. - Westbury recharge basin and its drainage area. (Photograph used through 
courtesy of Lockwood, Kessler, and Bartlett, Consulting Engineers.) 

The Westbury recharge basin is a 0.5-acre rectangular area that has two 
levels. The lower level is 12 feet below land surface, covers about 3,000 
square feet, and is generally at or below the altitude of the invert of the in­
flow pipe. The upper level, an additional 1,500 square feet, is about 2 feet 
above the lower level and is covered with water only during large storms. 
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T ABL E 3.- Summary of physical data on Westbury, Syosset, and Deer Park recharge basins 

Area of Land-surface Depth below Capacity Max imum Diameter of 
Bas in basin altitude land surface (mill ion infi lt ra ting infl ow pipe 

(acres) (feet) (feet) ga ll ons) area 1 (inches) 
(sq ft ) 

Westbury 0.5 11 0 12 0.7 10.000 24 
Syosset 1.0 205 14 2. 1 25 .000 30 
Deer Park 1.4 85 12 2.8 48,000 36 

1 fv1ax imum in filtra ting area is the horizontal area at the overflow alt itude. 

The Westbury recharge basin and the location of hydrologic instruments are 
shown in figure 6. Additional information about the Westbury recharge 
basin is listed in tables 2 and 3. 

Materials in the unsaturated zone beneath the Westbury basin are 
deposits of brown medium to very coarse sand and gravel and many thin 
lenses of silt and fine sand. The water table was about 35 feet below the floor 
of the lower level in September 1970. 

FIGU RE 6.- Location of hydrologic instruments used to collect data on precipitation, inflow, 
water storage, and water-table fluctuations at Westbury recharge basin . a, Inflow recorder, 
in manhole upstream from apron. b, Water-table observation well and recorder. c, Precipita­
tion gage and recorder. d, Stage recorder, and observation well and recorder. 

SYOSSET RECHARGE BASIN 

The drainage area of the Syosset recharge basin is in Nassau County, 
about 7 miles northeast of the Westbury drainage area (fig. 4); it drains a 
fully developed suburban residential area. House construction in the 28.8-
acre drainage area was completed in 1957. The Syosset recharge basin and 
its drainage-area boundaries are depicted in figure 7. The drainage area is 
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FIGURE 7. - Syosset recharge basin and its drainage area. (Photograph used through the 
courtesy of Lockwood, Kessler, and Bartlett, Consulting Engineers.) 
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rectangular and slopes about 20 feet per mile to the south. Additional infor­
mation about the drainage area is listed in tables 2 and 3. 

The Syosset recharge basin includes about 1 acre, is triangular, and ex­
tends about 14 feet below land surface. The floor of this basin is on two 
levels; the lower level has an area of about 10,000 square feet and is about 3 
feet below the upper level, which has an area of about 4,000 square feet. The 
Syosset recharge basin and the location of hydrologic instruments are 
depicted in figure 8. Additional information about the recharge basin is 
listed in tables 2 and 3. 

FIGURE 8.- Location of hydrologic instruments used to collect data on precipitation, inflow, 
water storage, and water-table fluctuations at Syosset recharge basin. a, Inflow recorder, in 
manhole upstream from apron. b, Stage recorder. c, Precipitation gage and recorder. d, 
Water-table observation well and recorder . 

The materials in the unsaturated zone beneath the Syosset basin are 
similar to those beneath the Westbury basin; they consist of medium to very 
coarse sand and gravel and many thin lenses of silt and fine sand. These 
deposits are about 85 feet thick, and they overlie clay deposits that are 
about 80 feet thick. The water table was about 72 feet below the basin floor 
in September 1970. 

DEER PARK RECHARGE BASIN 

The drainage area of the Deer Park recharge basin in Suffolk County is 
about 6 miles east of the boundary between Nassau and Suffolk Counties 
and about 9 miles southeast of the Syosset recharge basin. (See figure 4.) 
The Deer Park recharge basin and its drainage system are shown in figure 9. 
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FIGURE 9. - Deer Park recharge basin and its drainage area. (Photograph used through 
courtesy of Lockwood, Kessler, and Bartlett, Consulting Engineers.) 

15 
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Before July 13, 1970, the Deer Park drainage area totaled 96 acres. This 
area is shown in figure 9. In July 1970, an additional22 acres was equipped 
with storm sewers that drain to the Deer Park recharge basin. The ad­
ditional area is also shown in figure 9. The present 118-acre drainage area is 
generally triangular and slopes 23 feet per mile to the south. Additional in­
formation on the drainage area is listed in tables 2 and 3. Suburban land 
development in this area was still incomplete in 1971; several houses were 
built on scattered lots during the study. 

The Deer Park recharge basin (fig. 10) covers 1.4 acres and is rec­
tangular; its floor is 12 feet below land surface. Additional information on 
the Deer Park recharge basin is listed in tables 2 and 3. 

The materials in the unsaturated zone beneath the Deer Park recharge 
basin are deposits of fine to medium sand and lenses of both silt and 
pebbles. The water table was about 18 feet below the floor of the basin in 
September 1970. 

FIGU RE 10. - Location of hydrologic instruments used to collect data on precipitation , 
inflow, water storage, and water-table fluctuations at Deer Park recharge basin. a, Precipita­
tion gage and recorder. b, Inflow recorder, in manhole upstream from apron. c, Stage 
recorder, and observation well and recorder. 

DRAINAGE SYSTEMS 

Precipitation on the drainage areas of recharge basins is disposed of by 
evapotranspiration, infiltration through lawns, or overland runoff. Only the 
last item was investigated in this study. Runoff water collects in gutters and 
flows to nearby catch basins. Catch basins are commonly open-bottomed to 



TEST BASINS 17 

permit some water to mfiltrate from the bottom Most catch basms are 
about 3 by 3 by 5 feet and are connected wtth storm sewers that carry the 
water to the recharge basm for dtsposal The few catch basms whtch are not 
connected wtth storm sewers act as small recharge ptts 

The dramage systems leadmg to the Westbury, Syosset, and Deer Park 
recharge basms are deptcted m ftgures 5, 7, and 9, respectively In the West­
bury dramage area, water flows by street gutters mto two catch basms that 
are sealed at the bottom, hence, all the water from these catch basms flows 
duectly mto the recharge basm 

In the Syosset dramage area, water flows by street gutters mto nme con­
nected catch basms. None of these catch basms are sealed, therefore, some 
storm runoff Is recharged duectly from the catch basms, and the remamder 
overflows through storm sewers to the recharge basm 

In the Deer Park dramage area there are 49 catch basms, 34 of which are 
connected by storm sewers to the recharge basm All these catch basms are 
open-bottomed They dtffer m stze and, therefore, m quantity of water 
recharged For example, the larger catch basms are dry wells constructed of 
8-foot dtameter perforated concrete nngs that permit the mfiltratwn of 
water through the sides as well as through the bottoms. Other catch basms, 
generally not larger than 3 by 3 by 5 feet, have only open bottoms and clog 
easily 

THE SOIL ZONE 

All natural smls are stnpped away dunng constructiOn of recharge 
basms, and vegetal cover on the basm floors and sides Is sparse for several 
years after constructiOn A soli layer develops wtth time because of the 
gradual accumulatiOn of fine-gramed sediment and plant matenal eroded 
from the dram age area and because of the sml-formmg processes wtthm the 
basm 

Analyses of particle-size dtstnbutwn and of content of orgamc matter m 
samples from the bottoms of each recharge basm are shown m table 4 Two 
samples were collected at each basm Sample A represents matenal m the 
soil layers, whtch were 3-4 mches thick at the Westbury and Syosset basms 
and 1-2 mches thtck at the Deer Park basm, sample B represents the 
deposits 3-4 mches below the bottoms of the sml layers 

The data m table 4 show that the soil layer from each of the three basms 
con tams stgmficantly htgher percentages of silt- and clay-stze particles than 
the underlymg deposits Thts suggests that substantial amounts of 
suspended matenal flushed mto the basms by storm water are filtered out m 
the soil layer 

The content of orgamc matter m each sample was determmed by two 
procedures The results, expressed as a percentage of sample wetght, are 
shown m table 4 Readily oxidizable orgamc matter m the sml was deter­
mmed by a wet-combustiOn procedure modified by Walkley-Black 
(Jackson, 1958, p 219-221) It represents natural orgamc matter such as 
grass cuttmgs, leaves, and twtgs washed m from the dramage area and 
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TABLE 4 - Summary of partzcle-szze dzstrzbutzon and content of orgamc matter zn samples 
collected from the floors of Westbury, Syosset, and Deer Park recharge baszns zn July 1970 

[Analyses by U S Geological Survey, Harnsburg, Pa I 

Particle size Orgamc matter 
Basm 
and 

(percentage by weight) (percentage by weight) 

sample Sand S1lt Clay Readily Total 
>2mm 2-0 062mm 0 062-0 004 mm <0004 mm oxidizable 

Westbury 
A ------ 43 37 9 42 5 15 3 20 0 23 I 
B ------ 57 0 39 4 I 9 I 7 7 I 6 

Syosset 
A ------ 102 55 3 25 5 90 II 3 13 3 
B ------ 46 5 46 4 40 3 2 I 3 3 5 

Deer Park 
A ------ II 22 3 57 7 18 8 10 3 14 I 
B ------ 25 7 64 3 55 37 8 2 I 

'Sample A represents the sOil layer from the floor of the basm Sample B represents deposits 3-4m below the ~Oil layer 

debns from plant growth m the basm. Total content of orgamc matter was 
determmed as loss of weight as a result of dry combustiOn at 900°C for 2 
hours. Total content of orgamc matter mcludes natural plant debns as well 
as manmade orgamc matter such as ml, grease, rubber, and asphaltic 
matenals Therefore, the difference between the two percentages Is an es­
timate of the amount of manmade orgamc matter m the sample 

Natural smls on Long Island contam 1 to 5 percent orgamc matter, by 
weight (Warner, 1969, table 2) Total content of orgamc matter m the soils 
from the floors of Westbury, Syosset, and Deer Park recharge basms were 
23 1, 13 3, and 14 1 percent, respectively (table 4) These high percentages 
of orgamc matenallargely represent orgamc matenal earned mto the basm 
m the storm runoff A small part of the content of orgamc matter also 
represents accumulatiOn of plant debns associated with vegetatiOn growmg 
m the basm. 

Total content of orgamc matter m the three natural deposits ranges from 
1 6 to 3 5 percent, which Is much less than the content m the overlymg soil 
layers Most of the total content of orgamc matter m the natural deposits Is 
manmade orgamc matter that has leached down from the overlymg soil 
layers The low total content of orgamc matter m the natural deposits com­
pared with that of the soil layers further suggests that most of the orgamc 
matenal entermg the basm m the storm runoff Is filtered out m the upper­
most few mches of the soil zone 

The soil zone m the Westbury basm contams the greatest percentage of 
orgamc matter, presumably because It has been m operatiOn longer than the 
other two basms The content of orgamc matter m the soil zone m the Deer 
Park basin Is as much as that m the Syosset basm, despite the fact that the 
Deer Park basm has been m operation for a much shorter time than the 
Syosset basm Reasons for the approximate equality of orgamc matter m 
the soil zones of these two basms are unclear 

INSTRUMENTATION AND DATA COLLECTION 

Westbury, Syosset, and Deer Park recharge basms were mstrumented to 
collect detailed data on precipitation, mflow to the basins, and fluctuatiOns 
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m the amounts of water stored m the basms Supplementary data on 
precipitatiOn at nearby sites, specific conductance of the mflowmg water, au 
temperature, and water-table fluctuations below each basm also were 
collected Selected samples of precipitatiOn and mflow were obtamed for 
chemical analyses, and samples of the deposits on and beneath the floors of 
the basms were collected and analyzed for particle-size distnbut10n and 
chemical content 

Instrumentation of the three basms Is similar, therefore, subsequent com­
ments apply equally to all three basms, unless stated otherwise Figure 11 IS 
a generalized sketch of the mstrumentation at the basms, and figures 6, 8, 
and 10 show the mstruments at the Westbury, Syosset, and Deer Park 
basms, respectively, m more detail 

Precipitation Is measured contmuously by a gage similar to that m figure 
12, about 8 feet above land surface and withm the fenced area of each 
recharge basm The gage consists of a 6 93-mch-diameter galvamzed-sheet­
metal funnel that catches the ram and dehvers the water through a V2-mch­
diameter tube to a 2-mch mside-diameter stilling well, which Is about 4 feet 
long A float-operated digital recorder, above the stilhng well, records 
water-level changes m the 2-mch pipe The ratio of the diameter of the 
funnel to that of the stilling well Is such that the recorder measures directly 
m mches of ramfall The gage has a catch capacity of about 3 5 mches of 
precipitatiOn 

Inflow IS recorded at a digital water-level recorder m the first manhole 
upstream from the basm (fig 13) The water level IS recorded m a sttlhng 
well attached to the stde of the manhole The water level m the sttlhng well Is 
the same as that of the water ponded behmd an artificial control m the m­
flow pipe to the manhole At the Deer Park recharge basm, the water level 
m the manhole Itself ts recorded (fig 14) Flow mto each basm was 
calibrated to establish a stage-mflow relatiOn, details on the ratmg of mflow 
at Westbury and Syosset basms were descnbed by Seaburn (1970a) and at 
the Deer Park basm by Sea burn ( 1971) 

The level of stored water m the basms also Is recorded by digital recorder 
These float-operated recorders were mstalled several feet above the lowest 
altitudes on the floors of the basms Porous concrete sttlhng wells, sealed 
below ground level, were used to stabilize the recorder floats Water passed 
freely through the pipes, with no apparent lag m recorder response to water­
level changes. The relatiOns between stage (height of water above lowest 
altitude on the floor of the basm), water-surface area, and volume of storage 
above the floors of each basm, were determmed by standard surveymg 
methods. 

Measurements of precipitatiOn accumulatiOns, stage fluctuations of the 
mflowmg water, and water-level fluctuatiOns of the stored water above the 
floor of each recharge basm were recorded (punched) simultaneously by 
digital recorders on 16-channel paper tape at 5-mmute mtervals The data 
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FIGURE 12 -Sketch of prectp1tat10n gage and recorder mstallatlon at Westbury, Syosset, 
and Deer Park recharge basms 
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FIGURE 13 - Sketch of mflow-measunng apparatus m manhole nearest Westbury and 
Syosset recharge basms 

recorded on the paper tapes, along wtth the correspondmg ratmg curves for 
mflow, volume of storage, and water-surface area, were transformed by 
dtgttal computer mto tables and graphs Graphs of typtcal data collected 
dunng a storm on July 20, 1969, at Syosset are shown m ftgure 15 Ad­
ditiOnal computatiOns mcluded magmtude and dtstnbutwn of prectpttatwn, 
dtstnbutwn of mflow, total mflow, mcremental mftltratwn rates, and cer­
tam other summary data, such as percentage of prectpttatwn entenng the 
basm and average mftltratwn rate 

RESULTS 
Results of the computatiOns on the recorded data are dtscussed under 

three categones - prectpttahon-mflow relatiOn, mflow-hydrograph 
analysts of mflow dtstnbutwn, and rates of mfiltratwn. Results of chemtcal 
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FIGURE 14 - Cross section of water level and water-level recorder through manhole and 
ptpes at Deer Park recharge basm 

analyses of selected samples of precipitatiOn, mflow, and sediment from the 
basm floors are reported m the section "Chemical Quahty of Water " 

PRECIPITATION-INFLOW RELATION 

The precipitatwn-mflow relation provides estimates of the total volume 
of water that enters each basm durmg a given storm The total volume of 
storm mflow IS affected by two maJor groups of factors - those related to 
precipitation and those related to charactenstlcs of the dramage area Ma­
JOr factors relatmg to precipitatiOn mclude mtenstty, duratiOn, and areal 
dtstnbutwn of prectpttatlon; dtrectlon of the storm travel; antecedent sotl 
mOisture, and the season of the year MaJor factors relatmg to 
charactenstlcs of the dramage area mclude land use, sotl type and ground 
cover, stze, shape, and slope of the dramage area, and type and extent of 
sewenng 

The combmed effect of these factors on the amount of mflow to a basm IS 

comphcated, ts commonly nonhnear, and can best be assessed by relatmg 
precipitatiOn and mflow duectly. Data on precipitatiOn and mflow were 
collected for 75 storms (from July 1966 to May 1970) at the Westbury 
recharge basm, for 73 storms (from July 1966 to September 1970) at the 
Syosset recharge basm, and for 24 storms (from March to September 1970) 
at the Deer Park recharge basm Recorded amounts of precipitatiOn form-
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dividual storms generally ranged from 0 1 to 5 mches (at Syosset), and total 
mflow ranged from 0 002 to 0 76 mch (m mches of precipitation over the 
dramage area) Total precipitatiOn and total mflow, for storms at the West-
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FIGURE 16 - Relat1on between total prec1p1tat10n and total mflow to Westbury recharge 
basm for storms from July 1966 to May 1970 

bury, Syosset, and Deer Park recharge basms, respectively, are shown m 
figures 16, 17, and 18 Trend hnes determmed by the method of least 
squares are drawn through the plotted data as sohd hnes m the figures 

Average mflow and range m total mflow, expressed as a percentage at the 
three basms, are shown m table 5 The average percentage of precipitatiOn 
entenng each basm as mflow - 12 percent for Westbury, 10 percent for 
Syosset, and 7 percent for Deer Park - roughly approximates the percen­
tage of street area m the dram age areas of each basm ( 11 percent for West­
bury, 13 percent for Syosset, and 11 percent for Deer Park) This suggests 
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that for suburban areas of similar charactenstics, the proportion of total m­
flow resultmg from precipitation IS about the same as the proportiOn of 
street area m the total dramage area For storms of large magmtude, a 
higher percentage of mflow IS expected, as more runoff IS contnbuted from 
lawns and sidewalks durmg these storms than dunng storms of less 
magmtude The ranges m percentages and presented m table 5 

Table 6 hsts precipitation and correspondmg tot~l mflow determmed 
from the trend hnes m figures 16, 17, and 18 These data show that as 
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FIGURE 18 - RelatiOn between total precipitation and total mflow to Deer Park recharge 
basm for storms from March to September 1970 

prec1p1tatton mcreases from 0 5 mch to 4 mches, the proportiOn of mflow m­
creases from 12 to 18 percent at Westbury, 8 to 18 percent at Syosset, and 6 
to 11 percent at Deer Park 
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TABLE 5 -Average mjlow and range m total mjlow expressed as a 
percentage ofpreclpltatwnfor Westbury, Syosset, and Deer Park 
recharge bas1ns, based on data obtamed from mdlv1dual storms 

Basm Number of 
storms 

Westbury -------- 75 
Syosset --------- 73 
Deer Park ________ 24 

Total mflow as a percentage 
of prec1p1tatwn 

Average for all storms Range 

12 
10 
7 

4-27 
2-30 
3-12 

TABLE 6- Selected values ofpreclpltatwn and mjlow,for Westbury, Syosset, and Deer Park 
recharge basms, denved from trend lmes m figures 16, 17, and 18, respectively 

Westbury Syosset Deer Park 

Prec1p1- Inflow Percent Inflow Percent Inflow Percent 
tau on (mches) age of (mches) age of (mches) dge of 
(mches) prec1p1 prec1p1 prec1p1-

tatwn tat10n tat I On 

05 006 12 004 8 003 6 
10 13 13 10 10 08 8 
I 5 22 15 18 12 13 9 
20 31 16 27 14 18 9 
25 40 16 37 15 24 10 
30 50 17 48 16 31 10 
3 5 60 17 60 17 38 II 
40 70 18 72 18 45 II 

The three trend hnes m figure 19 largely reflect differences m the con­
tnbutmg dramage areas, and only physical changes m the dramage areas 
will significantly change the curves For example, that the Syosset and the 
Deer Park trend hnes have flatter slopes than the Westbury trend hne IS 
partly due to a loss of mflow to the recharge basms by storm water recharg­
mg through the bottoms of the many open-bottomed catch basms m the 
Syosset and the Deer Park dramage systems (See sectiOn on "Dramage 
Systems ") Esttmates of recharge through the mne open-bottomed catch 
basms m the Syosset area, a fully developed suburban area as IS the West­
bury dramage area, range from 0 to 6 percent of the total mflow to the 
recharge basm The larger percentage of losses through catch basms does 
not occur durmg large storms, but durmg small storms, when the volume of 
street runoff to the catch basms IS only shghtly greater than the volume 
recharged through the bottoms of the catch basms 

For large storms, the amounts of water recharged through the bottoms of 
the catch basms probably become relatively constant early m the storm 
penod, and, thereafter, the amount of mflow to the recharge basm mcreases 
proportionately to precipitatiOn As shown m figure 19, at about 3 5 mches 
precipitatiOn, proportiOns of mflow to precipitatiOn at the Westbury and 
Syosset basms are equal Prec1p1tatiOn m excess of 3 5 mches produces a 
larger proportiOn of mflow m the Syosset dramage area than m the West­
bury area The larger proportiOn 1s attnbuted mamly to the shghtly larger 
percentage of ImperviOus cover m the Syosset dramage area than m the 
Westbury dramage area (See table 2 ) 
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FIGURE 19 -Relation between trend hnes of prectpttahon and mflow at Westbury, Syosset, 
and Deer Park recharge basms 

The Deer Park dramage area, four and etght ttmes larger than the 
Syosset and Westbury dramage areas, respectively, produces a much 
smaller proportion of mflow to prectpttatiOn Thts smaller proportiOn ts the 
result of two factors (1) the dramage system has 49 open-bottomed catch 
basms, 15 of whtch do not overflow mto storm sewers that lead to the 
recharge basm, and (2) the storm-dramage system ts not fully developed 
over the area, so the outlymg parts of the dramage area probably contnbute 
httle runoff to the recharge basm As more houses are butlt on scattered lots 
and more storm runoff ts collected from the addttlonal tmpervtous areas, 
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the precipitatiOn-mflow relatiOn for the Deer Park recharge basm will 
probably gradually approach that of the Westbury and Syosset recharge 
basms. 

INFLOW-HYDROGRAPH ANALYSIS 

Runoff hydrographs graphically depict distnbut10n with time of flow past 
a certam pomt Shape and size of the runoff hydrograph reflect the com­
bmed effects of hydrology and physical charactenstics of the dramage area 
These factors mfluence the magmtude of the resultmg peak dtscharge as 
well as the length of time dunng which runoff occurs The purpose of this 
part of the report IS to defme certam hydrograph features of the mflow to 
each basm as they relate to charactcnstics of the dramage area 

An effective method of analyzmg the mflow hydrograph mvolves the use 
of the umt hydrograph, which standardizes hydrograph features by 
mimmizmg effects caused by vanable parameters such as magmtude and In­

tensity of precipitatiOn The umt hydrograph was fust mtroduced by Sher­
man (1942, p. 514) and was defined as a hydrograph of surface runoff 
resultmg from an effective ram falhng m a umt of time It was further 
defined by Chow (1964, p 14-13 to 14-14) as a hydrograph of duect run­
off resultmg from 1 mch of effective ramfall generated umformly over the 
dramage area at a umform rate dunng a specified penod of time For this 
paper, the duration of effective ramfallis defmed as the length of time that 
the ramfall mtensity exceeded the average mfiltrat10n rate m the dramage 
area The average mfiltration rate was computed by dividmg the difference 
between total ramfall, m mches, and total mflow (m mches of precipitatiOn 
on the total ciramage area) by the duratiOn of ramfall Evapotranspiration 
losses durmg the storm were assumed negligible 

Representative recharge-basm mflow hydrographs for short mtense 
storms were selected for umt-hydrograph analysts Of these, seven were for 
the Westbury basm, five for the Syosset basm, and six for the Deer Park 
basm. DuratiOn of effective ramfall for these storms ranged from 5 to 15 
mmutes. 

Umt hydrographs were constructed and converted to 10-mmute-duration 
umt hydrographs by procedures descnbed by Chow ( 1964, p 14-17 to 
14-21). An average 10-mmute-duratiOn umt hydrograph was determmed 
for each recharge basm by ahmng peak discharges and calculatmg the 
mean of the correspondmg umt-hydrograph ordmates The resultmg 
average umt hydrograph for each of the recharge basms m the study are 
shown m figure 20 Several hydrograph features determmed from these 
average umt hydrographs are summanzed m table 7 

Although hydrograph widths are nearly equal for the three basms, peak 
mflow to the Deer Park basm IS almost five and SIX times larger than peak 
mflows to the Syosset and Westbury basms, respectively The reason for 
thts Is that house constructiOn m the Deer Park dram age area Is still ( 1971) 
m progress, whereas house construction m the other two dramage areas has 
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TABLE 7 -Summary of features of average 10-mznute-duratwn unit hydrographsfor 
Westbury, Syosset, and Deer Park recharge baszns 

Number of 
Average peak Average unit- Average 

Basm storms used (cfs' per (cfs 
hydrograph Widths hme 

lag' m umt mchof per Base' w,o' w,• 
(mm) hydrograph mflow) acre) (mm) (mm) (mm) 

Westbury 
____________ 7 

38 5 26 96 19 II 21 
Syosset 

_____________ 5 
48 5 I 7 103 22 12 21 

Deer Park ____________ 6 228 0 I 9 110 24 13 25 

'Cub1c feet per second 
'Base w1dth IS the hme lapse from the begmnmg to the end of mflow 
'W,0 1s the umt hydrograph w1dth at 50 percent of the peak d1scharge 
•w, 1s the umt-hydrograph w1dth at 75 percent of the peak d1scharge 
'T1me lag 1s the difference m hme between the center of mass of excess ramfall and the center of mass of the umt 

hydrograph 

40 60 80 100 40 60 80 
TIME, IN MINUTES 

20 40 60 80 100 
TIME, IN MINUTES 

100 

FIGURE 20 -Average 10-mmute-duratlon umt hydrographs of mflow to Westbury, Syosset, 
and Deer Park recharge basms 

been completed As constructiOn m the Deer Park area approaches comple­
tiOn, add1t10nallmperv10us areas w11l necessitate storm-sewer extensiOns to 
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the outlymg parts of the dramage area As a result, umt-hydrograph base 
wtdth wtll probably broaden because of longer traveltimes of storm runoff 
from the outlymg areas to the basm as well as mcreased volumes of mflow 
from the addttional tmpervwus area The hetght of the umt-hydrograph 
peak may mcrease, decrease, or remam the same, dependmg on the com­
bmed effects of phystcal change resultmg from addttional construction m 
the dratnage area 

The 10-mmute-duratton umt hydrographs for Westbury and Syosset are 
stmtlar m stze and shape, the shght dtfferences m shape of the hydrographs 
are attnbuted to dtfferences m the shape of the dramage areas and the 
resultmg flow patterns from the vanous parts of the dramage areas 

Inflow umt hydrographs for each basm typtfy the urban-runoff hydro­
graph, charactenzed by steeply nsmg and falhng hmbs, sharp peaks, and 
short time bases These umt hydrographs are probably typtcal of most m­
flow hydrographs to recharge basms on Long Island, because most dramage 
areas have the same general charactenstics as those used m thts study 

RATES OF INFILTRATION 

InfiltratiOn ts the movement of water from the surface of the ground mto 
the sml Quantitatively, mfiltratton rates can be expressed m terms of the 
volume of water entenng a umt area of ground m a umt of ttme For thts 
study, mftltratton specifically refers to the rate of movement of storm water 
through the bottoms and the stdes of the recharge basms Ltthologtc data m­
dtcate that mfiltratwn rates from the three basms studted were controlled by 
the sotl layer at the bottom and the stdes of each basm That ts, the 
hydrauhc conductivity of the surface matenal of each basm was the maJor 
factor govermng rates of movement of storm water mto the sml 

Factors affectmg mftltratton can be classtfied mto two groups -
charactenstics of the soil and charactenstics of the water Musgrave (1955) 
summanzed the maJor factors affectmg mftltratton as follows ( 1) Surface 
condttlons and the amount of protectiOn agamst ramfall tmpact, (2) sOil­
mass charactensttcs, mcludmg pore stze, thtckness of permeable layer, 
degree of swelhng of clays and collmds, content of orgamc matter, and 
degree of aggregatiOn, (3) sotl-mmsture content and degree of saturation, 
(4) ramfall duration, (5) season of the year, and (6) sotl and water 
temperature Suspended sedtments and chemtcal and btological quahty of 
the water commonly alter the mftltratton capactty of sotls 

Rates of mftltratton through the bottom and the stdes of each recharge 
basm were computed for each 5-mmute penod throughout each storm from 
mflow and stage data recorded on 16-channel tape The followmg equatiOn 
of contmUity was used m the computatiOns 

mflow ± Ll storage 
InfiltratiOn = 

~ time X mftltratmg area 

where mftltration ts m feet per hour, mflow ts the average volume of water 
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entenng the basm durmg ~ time, m cubtc feet, ~ storage ts the net change 
m the volume of water stored m the basm dunng each ~ ttme, m cubtc feet, 
~ time ts the mcrement of time between each pomt of data, m hours, and 
mfiltratmg area ts the average honzontal water-surface area of the water 
stored in the basm dunng ~ time, m square feet Because evapotranspira­
tiOn was neghgtble for the short penods of time water remamed m the basms 
after storms, nearly all the water that entered the basms mfiltrated the 
ground 

InfiltratiOn rates were computed for each 5-mmute penod throughout an 
mflow event for whtch there was a measurable depth of stored water m the 
recharge basm Because of mstrument maccuracies, mfiltratwn rates com­
puted from data associated wtth small amounts of mflow and shallow 
depths of stored water were commonly unrealistic and physically Impossi­
ble Therefore, only mfiltratwn rates computed for penods when the volume 
of s~orage was greater than 100 cubtc feet were used. An example of the 
fluctuatwn m the computed mfiltratton rates at the Syosset recharge basm 
dunng a storm on July 28-29, 1969, Is shown m figure 21 

Because of the wtde vanatwns m mfiltratwn rate at each basm, an 
average mfiltrat10n rate was comput~d to charactenze each storm Two 
methods were used m the computatiOns First, the average mcremental m­
filtratwn rate was computed by usmg only the values for mcrements where 
the volume of storage exceeded 100 cubtc feet, and second, the average m­
filtratwn rate was computed by dtvtdmg the total storm mflow, m cubic 
feet, by the product of the duration of mflow, m hours, and the average m­
filtratmg area, m square feet The second method represents the average In­

filtration rate for the entire penod of mflow, mcludmg those penods for 
which there was no measurable depth of ponded water 

Total precipitatiOn, total mflow, and average mftltratwn rates deter­
mmed by these methods at Westbury, Syosset, and Deer Park recharge 
basms, respectively, are summanzed m tables 8, 9, and 10 In general, 
dtfferences m the two values of average mfiltration rate were msigmficant, 
therefore, only the average values computed from the mcremental mfiltra­
tlon rates are used subsequently m thts report. 

Inftltratlon rates computed from data collected dunng 63 storms at the 
Westbury recharge basm between July 1967 and May 1970 ranged from 0 3 
to 1 7 fph (feet per hour) and averaged about 0 9 fph 

InfiltratiOn rates computed from data collected dunng 22 storms from 
July 1969 to September 1970 at the Syosset recharge basm ranged from 0 3 
to 1 8 fph and averaged 0 8 fph 

InfiltratiOn rates computed from data collected dunng 24 storms from 
March to September 1970 at the Deer Park recharge basm generally ranged 
from 0 1 to 0 5 fph and averaged 0 2 fph 

InfiltratiOn rates reported m tables 8, 9, and 10 were measured under a 
wtde range of meteorologic conditiOns Precipitation generally ranged from 
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TABLE 8 -Summary of prec1p1tatwn, mjlow, and average mfi/tratwn rate at the Westbury 
recharge basm from July 23, 1967, to May 26, 1970 

[Average mfiltratton rate first value represents the average of the 5 mmute mcremental rates of mfiltratton computed durmg 
penods when the volume of stored water was greater than 100 cubtc feet, the value m parentheses represents the dverage rate 
of mfiltratton computed from total mflow dtvtded by the product of the ttme of mflow and the average mfiltratmg area] 

Date' 

1967 
July 23 ______________ _ 
July 25 _________ ----- _ 
July28 --------------­
Aug 9 ---------------Aug 10 ______________ _ 

Aug 25 A ------------­
Aug 25 8 ------------­
Aug 26 -------------­
Aug 27 -------------­
Sept 16 -------------­
Oct 18--------------­
Oct 25--------------­
Dec 3 ---------------

1968 
March 23 ____________ _ 

Ma~h~ ------------­
Apnl30 -------------­
May 28 A ------------­
M~~B ------------­
Aug I ---------------

1969 
March 25 -------------Apnl22 ___________ ---
Apnl24 _____________ _ 

Mdy 20 --------------June 25 _____________ _ 

July 3 _ --------------
July 7 ______________ _ 

July 12 A ------------­
July 12 8-------------­
July 12 C ------------­
July 18 ---------------
J~yW ______________ _ 
July 26 ______________ _ 
July 28 A ____________ _ 
July 28 8 _____________ _ 

July 28 C ------------­
July 29 A ------------­
July 29 8-------------­
July29C ------------­
Aug 8 --------------­
Aug 15 A ------------­
Aug 15 B ------------­
Aug 15 C ------------­
Sept 3 ---------------
Sept 4 A ____________ _ 

Sept 4 8 -------------­
Sept 9 --------------­
Sept 28 -------------­
Nov 56-------------­
Dec 8 --------------­
Dec lOA ------------­
Dec 10-118 ----------­
Dec 22 --------------

1970 
Ma~h4-5 -----------­
March 12-13 ----------­
Md~hM ------------­
Md~h~ -------------March 30 ____________ _ 

Mdrch 31 ------------­
Apnl2 --------------­
Apnl20 -------------­
Apnl24 -------------­
Mdy22 --------------Mdy 26 _____________ _ 

Averdge ________ --
Rdnge -----------

Prectpttatton 
(mches) 

0 18 
42 
66 
42 
15 

177 
71 
37 
33 
55 

I 45 
60 

I 75 

67 
12 
49 
18 

3 60 
90 

2 38 
I 57 

35 
I 34 

22 
49 
67 
31 
17 
10 
39 
12 
12 

I 13 
92 
17 
28 
38 
19 
21 
61 
15 
21 
48 

2 46 
36 
25 
39 
98 
92 
45 
94 

I 40 

52 
53 
43 
46 
80 
26 

I 63 
75 
20 
10 
30 

0 10-3 60 

Inflow 

Inches per Cubtc feet 
acre of 

dramage 
area 

0 03 
05 
08 
06 
02 
20 
06 
03 
06 
06 
19 
06 
38 

05 
03 
04 
01 
71 
14 

45 
29 
05 
19 
02 
09 
07 
04 
02 
01 
06 
02 
01 
21 
14 
02 
05 
05 
02 
03 
08 
01 
02 
06 
37 
03 
02 
03 
13 
07 
04 
09 
14 

04 
04 
06 
10 
05 
02 
32 
19 
01 
01 
03 

001-071 

I 600 
2,700 
4,100 
3 200 

900 
11,000 
3,300 
1,500 
3,300 
3,000 

10 600 
3,500 
2,100 

2 600 
1,700 
2,200 

500 
38,800 

7 700 

24 600 
15,900 
2 500 

10 500 
I 300 
4,700 
3900 
2 100 

900 
400 

3 400 
1,100 

600 
11,500 
7,600 
I 200 
2,500 
2 600 
1,000 
I 600 
4,400 

700 
900 

3 100 
20 100 

1,800 
1,100 
1,900 
7 300 
3,800 
2,000 
4 900 
7,700 

2 300 
2 200 
3 500 
5 700 
2 800 
1,000 

17 200 
10 500 

500 
800 

I 800 

Average 
mfiltratton rate 
(feet per hour) 

I 4 (I 4) 
8 

5 ( 6) 
9 

10 
5 ( 5) 
\1 (I 2) 

7 
9 (I I) 

I 5 (I 5) 
I 3 (I 3) 

9 ( 9) 
I 0 (I 2) 

3 ( 3) 
II 

9 ( 9) 
II 

I 2 (I 2) 
I 5 (2 3) 

9 (I 0) 
8 ( 8) 
5 ( 6) 

I I (I 2) 
I 2 (I 7) 
I 3 (I 3) 

5 (I 0) 
I I (I 3) 

6 ( 7) 
I I (I 2) 
I 4 (I 4) 
I 2 (I 4) 
I I (I 6) 
I 4 (I 4) 

7 ( 7) 
6 ( 6) 
7 ( 6) 
6 ( 6) 

I 0 (I 0) 
I 0 (I 4) 
I 0 (I 0) 

5 ( 7) 
I 0 (I 3) 
I 5 (I 9) 
I 2 (I I) 
I 0 (I 5) 

9 (I 0) 
I 7 (2 2) 

8 (I 0) 
4 ( 6) 
6 ( 6) 
4 ( 4) 
4 ( 4) 

5 ( 5) 
6 ( 8) 

I 0 ( 9) 
6 ( 6) 
4 ( 5) 
5 ( 5) 
5 ( 5) 
8 ( 8) 

__ (I 4) 
I 6 (I 5) 
I 0 (I 2) 

0 9 (I 0) 
03-17 (03-23) 

'Cdpttdl letter~ represent the chronological order of two or more dtstmct storms occurnng on the sdme ddy 



36 RECHARGE BASINS, NASSAU AND SUFFOLK COUNTIES, N Y 

TABLE 9 -Summary ofpreczpltatwn, mflow, and average mfiltratwn rate at the Syosset 
recharge basm from July 12, 1969, to September 27, 1970 

[Average mfiltratwn rate first value represents the average of the 5-mmute mcremental rates of mfiltratwn computed durmg 
penods when the volume of stored water was greater than 100 cubic feet, the value tn parentheses represents the average rate 
of mfiltratwn computed from total mflow diVIded by the product of the time of mflow and the average mfiltratmg area] 

Inflow Average 
mfiltrat10n rate 

Inches per Cubic feet (feet per hour) 
Date' PrecipitatiOn acre of 

(mches) dramage 
area 

1969 
July 12--------------- 0 28 002 2,000 14 (I 4) 
July 20--------------- 44 06 5,800 5 ( 6) 
Sept 3 --------------- 92 06 6,300 8 ( 7) 
Sept 4 --------------- I 94 52 54,800 6 ( 8) 
Oct 2-3-------------- I 80 28 29,600 6 ( 8) 
Oct 3 --------------- 60 II 11,800 4 ( 6) 
Nov 5 --------------- I 28 14 14,300 4 ( 3) 
Dec 8 --------------- 95 12 13,100 6 ( 4) 
Dec 10-11 ------------ I 18 41 43,000 5 ( 5) 
Dec 22 -------------- I 60 37 38,300 5 ( 4) 

/970 
Mdrch 24 ------------- 96 05 5,100 3 ( 4) 
March 29 ------------- I 14 06 5 900 3 ( 2) 
Apnl2 ____ - _______ --- 2 05 62 64600 I 0 (I I) 
Apnl20 -------------- 75 09 9,400 4 ( 3) 
Apnl24 -------------- 41 03 3 100 4 ( 3) 
May 26 -------------- 30 04 3 600 I 0 
June 18 -------------- 41 04 4 100 I 0 (2 3) 
June 21 -------------- 27 03 2,700 I 8 (2 2) 
July 31 --------------- 60 09 9 000 I 0 (I 0) 
Sept 10 -------------- 55 07 7 000 I 3 (I 4) 
Sept 18 -------------- 82 06 5,900 8 (I 0) 
Sept 27 -------------- 85 03 2,800 I 2 (I 0) 

Averdge ---------- 0 8 (0 8) 
Range ----------- 0 28-2 05 0 02-0 62 03-18(02-23) 

TABLE I 0 -Summary of preczpztatwn, mjlow, and average znfiltratwn rate at Deer Park 
recharge basm from March 12 to September 27, 1970 

[Average mfiltratwn rate first value represents the average of the 5-mmute mcremental rates of mfiltratwn computed dunng 
penods when the volume of stored water was greater than 100 cubic feet, the value tn parentheses represents the average rate 
of mfiltratwn computed from total mflow divided by the product of the time of mflow and the average mfiltrdttng ared] 

Date' 

1970 
March 12-13 ----------­
March 18-19 ----------­
Ma~hW-21 ----------­
March 22-23 -----------
March 26-27 ___ ----- __ _ 
March 29 ------------­
March 31 ------------­
Apnl2 --------------­
Apnl20 -------------­
Apnl24 -------------­
May 17-18 ----------­
May 18-19 ------------
May 26 ___ ---- -------
June 12 -------------­
June26-27 -----------­
J~y4 --------------­
July 16--------------­
Aug 17 --------------
A~ W --------------
Aug 23 -------------­
Aug 31 --------------Sept I 0 A __ - _________ _ 
Sept I 0 B __ - _________ -
Sept 27 _____________ _ 

Average _________ _ 

Range -----------

Prec1p1tatwn 
(mches) 

049 
38 
55 
37 
31 
58 
34 

I 82 
77 
69 
92 
36 
61 
26 
58 
36 
84 
38 
36 

2 01 
38 
20 
56 
69 

0 20-2 01 

Inflow 

Inches per Cubic feet 
acre of 

dramage 
area 

003 
02 
05 
03 
02 
06 
02 
23 
06 
08 
08 
03 
05 
01 
02 
02 
06 
03 
03 
16 
02 
01 
02 
04 

001-023 

9,800 
7,700 

18,100 
11,800 
5,600 

20,600 
8 700 

79,500 
21,600 
29,600 
26,800 

9 800 
17,800 
4,500 
5,600 
6,000 

23 900 
12,800 
11,100 
69,200 
6 400 
4,300 
7,300 

16 200 

Average 
mfiltrat10n rate 
(feet per hour) 

0 2 (0 2) 
4 ( 2) 
2 ( 2) 
I (I) 
3 ( 4) 
3 ( 3) 
2 ( 3) 
3 ( 2) 
4 ( 2) 
I (I) 
2 ( 4) 
I ( 4) 
I (I) 
3 ( 3) 
5 ( 5) 
2 ( 3) 
2 ( 2) 
I (I) 
I (I) 
I ( 2) 
I (I) 
I ( 2) 
I (I) 
I (I) 

2 ( 2) 
01-05 (0 1-05) 

'Capital letters represent the chronological order of two or more distmct storms occurnng on the same ddy 
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0 1 to 2 mches (one storm at Westbury was 3 6 m ) and generally ranged 
from 10 mmutes to 17 hours m duration The penod between ramfall also 
vaned widely, from a few hours to many days No data were collected for 
storms m January and February because most precipitation was snow and 
because the recorder malfunctiOned at freezmg temperatures m these 
months Inflow resultmg from snowmelt was not studied 

Comparatively low mfiltratwn rates at the Deer Park basm result from 
(1) a high percentage of silt, clay, and orgamc debns (table 4) which washes 
m from the dram age area and fills the mterstices of the natural deposits and 
(2) a lack of plant growth on the floor of the basm Plant growth on the floor 
of Westbury and Syosset recharge basms (figs 6 and 8) Is abundant com­
pared with that m Deer Park recharge basm (fig 10) The plant root system 
keeps the soil layer loose and permeable and provides channels for m­
filtratmg water 

InfiltratiOn rates decreased at the Deer Park recharge basm after mstalla­
twn of additional storm sewers m July 1970 Runoff from construction 
areas produced a s1gmf1cant mcrease m sediment load entenng the recharge 
basm and apparently was largely responsible for the subsequent decrease m 
mfiltrat1on rates The average mfiltratwn rate for 16 storms before mstalla­
tion of additional storm sewers was 0 2 fph, whereas the average mfiltration 
rate for eight storms after mstallation of additional storm sewers 
was 0 1 fph 

EFFECTS OF SELECTED FACTORS ON INFILTRATION 

Although It IS beyond the scope of this study to evaluate all factors that 
affect mfiltration, the mfluence of temperature and depth of stored water m 
a basm are discussed m the followmg paragraphs 

Temperature affects the rate of mfiltration by changmg the viscosity of 
the water Water viscosity IS related mversely to temperature As 
temperature of water nses, viscosity of water decreases, at the same time, 
the ability of water to mfiltrate mcreases Conversely, as temperature of 
water falls, viscosity of water mcreases, and the ability of water to mfiltrate 
decreases 

The effect of temperature difference on the rate of mfiltratwn at the 
Westbury, Syosset, and Deer Park recharge basms IS Illustrated by two 
methods (1) seasonal vanatwns of the average rate of mflltratwn at each 
basm and (2) duect relation between au temperature and the average rate of 
mfiltratwn 

Seasonal vanations m mfiltration rates at each basm and vanation m 
mean monthly au temperature at Mmeola N Y , are shown m figure 22 
The trend lines, shown as dashed lines m figure 22, were drawn through the 
average mfiltration rate computed from the data plotted m each monthly m­
crement At the Westbury and Syosset recharge basms, mfiltration vaned, 
m general, duectly with temperature Deer Park data md1cate a decline m 
mfiltratwn rate for the penod shown as a result of the mcreased sediment 
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loads m the mflow, therefore, the effects of temperature mcreases are not 
apparent The average rate of mfiltratwn for storms dunng warm months, 
defined as Apnl through October, when a1r temperatures are generally 
above 10°C (50°F), was 1 0 fph at Westbury, 0 9 fph at Syosset, and 0 2 fph 
at Deer Park. The average rate of mflltratwn for storms dunng cold 
months, defmed as November through March, when au temperatures are 
generally below 10°C (50°F), was 0 6 fph at Westbury, 0 4 fph at Syosset, 
and 0 2 fph at Deer Park 

The relatiOn between average au temperature dunng a storm and the cor­
respondmg rate of mfiltratwn 1s shown m ftgure 23 Contmuous au 
temperatures were recorded at Mmeola, NY, and were assumed to repre­
sent water temperatures dunng a storm Dashed hnes m ftgure 23 represent 
the regressiOn hnes determmed by the method of least squares The mfiltra­
twn rate mcreased substantially as temperatures mcreased at Westbury and 
Syosset The effect of temperature on the mfiltratwn rate at the Deer Park 
basm ts not apparent because of the previOusly descnbed mcreased sedtment 
loads For this reason and because of the short penod of record, a regressiOn 
hne was not determmed for the Deer Park data 

The vtscosity of water at ooc (32°F) IS about twtce that at 30°C (86°F) 
In the same temperature range, mfiltratwn rates at Westbury and Syosset 
shown m ftgure 23 mcrease two and three hmes, respectively Thts mdtcates 
that vtscostty accounts for a large part of the mcrease m mftltratwn rates 
These mcreased mfiltrahon rates may also be affected by the plant-root 
growth dunng the warmer seasons 

Effect of depth of stored water (the hydrauhc head at the land surface) 
above the floor of the recharge basm on the mftltratwn rate was also 
studted At the Westbury and Syosset basms, the area of pondmg dtd not 
change appreciably for depths of water between 0 5 and 2 0 feet Thus, data 
associated wtth this depth mterval provtde a basts for showmg the effect of 
depth of stored water on the mflltratwn rate At the Deer Park basm, the 
area of pondmg mcreased from 3,000 to 23,000 square feet as the water level 
m the basm mcreased from 0 5 to 2.0 feet Because mfiltratwn rates vary 
throughout the basm, data from Deer Park are not conclustve 

Data for all storms that produced a depth of water m storage greater than 
1 5 feet m the Westbury, Syosset, and Deer Park basms were comptled, and 
the average mfiltratwn rate for the 0 5- to 1 0-, 1 0- to 1 5-, and 1 5- to 2 0-
foot depth mcrements were computed These selected values, as well as the 
average mfiltratwn rate for each mcrement of depth of stored water for all 
storms m the compilatiOn, are reported m table 11 Also, average rates for 
all storms m the compilatiOn are plotted agamst depth of storage m 
figure 24 

Westbury data showed that the average mfiltratwn rate nearly doubled 
between the 0 5- to 1.0-foot mcrement and the 1 5- to 2 0-foot mcrement, 
whereas the average mfiltratwn rate at Syosset mcreased 1 5 tlmes m the 
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TABLE ll - Relatwn between depth of stored water and average rate of mfiltratwn at 
Westbury, Syosset, and Deer Park recharge basms 

Basm and date 
of storm for 
which rate of 
mfiltration 
was calculated 

Westbury 
1967 

1969 

Syosset 
1967 

1969 

1970 

Aug 25 --------­
Dec 3 ----------

Mar 24-25 ______ _ 
Apr 22 ---------May 20 ________ _ 

May 28-29 ------­
June 3 ---------­
June28A' --------
June28 B _______ _ 

Aug 15 --------­
Sept 4---------­
Dec 10-11 -------

Average rate ofmfiltra 
twn for all storms _ 

Dec 22 ---------

Sept 4---------­
Oct 2 ----------
Oct 3 ___ __. _____ _ 
Dec II ---------

Apr 2 _________ _ 
July 31 _____ -----

Average rate of mfiltra­
tlon for all storms _ 

Deer Park 
1970 

Apr 2 ---------­
June 12 ---------
June 23 ______ ---
July 16 _________ _ 

Aug 17 ---------Aug 20 ________ _ 

Aug 23 --------­
Aug 31 ---------

Average rate ofmfiltra 
tlon for all storms _ 

[Rate of mfiltratwn m feet per hour] 

05-10 

I 08 
86 

81 
61 

I 05 
I 04 
I 36 
110 

64 
I 10 
I 01 

40 

92 

30 

63 
61 
36 
36 

98 
99 

60 

67 
34 
27 
40 

32 

40 

Depth of stored water above basm floor (feet) 

I 0-1 5 

I 42 
I 61 

98 
I 07 
I 48 
I 34 
I 31 
140 

83 
I 07 
I 05 

36 

I 16 

37 

85 
66 
55 
53 

90 
I 67 

79 

15 
28 
29 
14 
14 
09 

13 

17 

15-20 

I 67 
I 69 

I 78 

I 69 

I 71 

52 

I 07 

75 
I 12 

86 

16 

18 
16 
08 
17 

15 

20-25 

87 

87 

14 

14 

'Two storms occurred on June 28, 1969, and are Identified In chronological order by the letters A and B 

25-30 

13 

13 

same range Large changes m mfiltratwn rates assoctated wtth a small 
change m hydrauhc head at the land surface mdicate that mflltrahon 
capacity of the basms IS markedly affected by the sml layer 

Change m mfiltratwn rates wtth ttme IS Illustrated m figure 21 Infiltra­
tiOn rates are highest durmg the early penod of wettmg and decrease to a 
constant rate as wettmg of sotl and sedtments contmues 

WATER MOVEMENT THROUGH THE UNSATURATED ZONE AND ITS EFFECTS 
ON THE WATER TABLE 

Movement of water through the unsaturated zone beneath each recharge 
basm was evaluated by recordmg the water-table nse associated with a par­
ticular storm The data, recorded m an observatiOn well screened m the 
water table beneath each basm, were used to study the ttme of travel of 
storm water through the unsaturated zone and the resultmg nse and fall of 
the water table The apparent rate of movement of water through the un­
saturated zone was computed by dtvtdmg the depth to the underlymg water 
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water at Westbury, Syosset, and Deer Park recharge basms 

table by the dtfference m time between the begmnmg of mflow to the basm 
and the begmnmg of water-table nse, herem called traveltime The water­
table nse assoctated wtth a parttcular storm was assumed to have been 
caused by the downward movement to the water table of mflow assoctated 
wtth that storm (Sea burn, 1970b, p B 197) 

A summary of travelttmes and apparent rates of movement of water 
through the unsaturated zone beneath each recharge basm ts shown m table 
12 The ttme reqmred for water to arnve at the water table depends on 
numerous factors, mcludmg mfiltratwn rates, antecedent mOisture con­
dttlons, depth to the water table, and the penod of pondmg at land surface 
The wtde range m travelttmes reported m table 12, therefore, ts to be 
anttctpated 

From 1967 to 1968, the apparent rates of movement of storm water 
through the unsaturated zone beneath the Westbury recharge basm 
averaged about 5 fph for 38 storms (Seaburn, 1970b) These rates ranged 
from an average of 3 fph dunng November through March to 6 fph durmg 
Apnl through October Stmtlar data obtamed smce 1968 at the Westbury 
basm (table 12) averaged 5 5 fph for 70 storms and ranged from an average 
of 3 3 fph dunng the wmter to 6 8 fph durmg the summer Data from the 
Syosset and Deer Park basms tndtcate apparent average rates of movement 
slightly less than those observed at Westbury- 3 7 fph for four storms at 
Syosset and 3 1 fph for 17 !Jtorms at Deer Park 

Although the exact shapes of water-table mounds caused by rechargmg 
storm water were not defined tn thts study, they were assumed to have ap­
proached sphencal or comcal mounds stmtlar to those descnbed by Haskell 
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TABLE 12 -Summary of traveltzmes and apparent rates of movement of storm water through 
the unsaturated zone beneath Westbury, Syosset, and Deer Park recharge basms 

[Average depth to water table below basm floor, m feet Westbury, 35, Syosset, 72 Deer Park, 14] 

Westbury 

Total 

Number of storms recorded ______________________ 70 
Traveltime between beg1nnmg of mflow to basm and 1n1t1al 

nse m water table 

~e~~aege'-= = = = = = = = = = = === = = = === ====~~~~~ = =~ ~-24 o 
Apparent rate of movement through the unsaturated zone 

beneath the recharge basm 
Range ____________ ------ ___ feet per hour __ l 5-10 0 
Average' ____________________ feet per hour __ 5 5 

Data for storms occurrmg durmg warm months 
(April through October) 

Number of storms recorded ______________________ 45 
Traveltime between begmnmg of mflow to basm and tn1t1al 

nse m water table 
Rdnge ____________ -- ______ -- ___ hours --3 5-24 0 
Average ________________________ hours- _6 7 

Apparent rate of movement through the unsaturated zone 
beneath the recharge basm 

Range _____________________ feet per hour __ l 5-10 0 
Average ____________________ feet per hour _ -6 8 

Data for storms occurrmg durmg cold months 
(November through March) 

Number of storms recorded ____ - ____________ --- __ 25 
Trdveltlme between begmntng ofmflow to basm and Initial 

TISe tn water table 

~~~~:ge _ = = == == == == = = == == = = = = = = = =~~~~~ = =; 1os24 0 
Apparent rdte of movement through the unsaturated zone 

benedth the recharge basm 
Rdnge _____________________ feet per hour __ ( 5-5 0 

Average --------------------feet per hour _ _3 3 

Syos~et 

13 5-33 5 
21 8 

2 1-5 3 
37 

135-180 
15 8 

4 0-5 3 
4 7 

22 5-33 5 
28 0 

2 1-3 2 
2 7 

'The dverdge trdveltime was computed by averagmg the mean travelume for each storm recorded 

Deer Park 

17 

2 0-11 5 
62 

12-70 
3 1 

14 

2 0-11 5 
66 

12-70 
29 

2 25-5 0 
39 

28-62 
40 

'The averdge apparent rate of movement was computed by averagmg the mean rdte of movement for each storm recorded 

and Btancht (1965) Moreover, observat10n wells m the basms were assumed 
to have been dnlled near the apexes of the water-table mounds, and their 
peak measurements were assumed to have represented mound peaks 

Observatwns of the peak water-table nses associated with selected storms 
were made at the three study basms Data mdicate that the water-table 
moundmg had no apparent effect on the Infiltration rates at the basms 
Total precipitatiOn and associated peak water-table nses above prestorm 
levels are plotted m figure 25 for Westbury and Deer Park basms 
Presumably, the scatter of pomts was caused by the effects of precipitatiOn 
magmtude and mtensity, antecedent soil-mOisture conditions, and many 
other complex factors associated with flow through the sml layer and the 
unsaturated zone. Trend hnes, determmed by the method of least squares 
and drawn as sohd hnes through Westbury and Deer Park data, mdicate 
that, on the average, a 1-mch ramfall resulted m a water-table nse of 0 5 
foot, and a 2-mch ramfall resulted m a nse of about 2 feet A trend lme was 
not determmed for data from the Syosset basm because of an msufficient 
amount of data, but the magmtude of water-table moundmg at that basm 
apparently Is about the same as that under Westbury and Deer Park basms 
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FIGURE 25 - RelatiOn between amounts of prec1p1tat10n and peak nses m the water table 
beneath Westbury and Deer Park recharge basms 

The water-table mounds commonly dissipated m 1 to 4 days at Westbury, 
7 days to more than 15 days at Syosset, and 1 to 3 days at Deer Park, de­
pendmg at least partly on the relative magmtude of the peaks 

GROUND-WATER RECHARGE THROUGH WESTBURY, SYOSSET, AND DEER 
PARK RECHARGE BASINS 

Estimates made of the average annual ground-water recharge at each of 
the study basms were based on the assumptiOns that (1) the average volume 
of mflow to each basm (table 5) IS proportiOnal to the average-annual 
precipitatiOn on the dramage areas of each basm, and (2) all, or nearly all, 
the mflow to the basms recharges the ground-water reservou VIrtually all 
the storm water collected m Westbury and Syosset recharge basms m­
filtrated the basm floors withm a few hours after a storm, m the Deer Park 
basm, withm 2-3 days EvaporatiOn losses were negligible Some water IS 
consumed by evapotranspiratiOn from the sml layers on the basm floors 
between storms, but the amounts are probably negligible compared with 
amounts of mflow to the basms durmg storms 

Miller and Fredenck (1969, p A13) reported that the average annual 
precipitatiOn on Long Island from 1951 to 1965 was 43 mches As 
prevwusly noted (table 5), the estimated percentages of average annual 
precipitatiOn flowmg mto the three study basms are Westbury, 12, Syosset, 
10, and Deer Park, 7 The estimated average annual ground-water recharge 
Is 6 4 acre-feet (5,700 gpd, gallons per day) at the Westbury basm, 10 3 
acre-feet (9,200 gpd) at the Syosset basm, and 29 6 acre-feet (26,000 gpd) at 
the Deer Park basm 
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CHEMICAL QUALITY OF WATER 

The precedmg parts of the report dealt pnmanly wtth amount and dts­
posttion of storm water entenng Westbury, Syosset, and Deer Park 
recharge basms Chemtcal quahty of the mftltratmg water ts also htghly 
stgmficant to local water managers Samples of prectpttation and mflow 
were collected penodtcally and analyzed for dtssolved constituents to help 
provtde a prehmmary evaluatiOn of the quahty of the mflow Samples of 
depostts from the floor of each basm also were collected and analyzed for 
pestlctde content 

PRECIPITATION 

Chemtcal quahty of prectpttatiOn, whtch partly reflects the chemtcal 
charactenstics of dust and other particles m the au, dtffers greatly from 
storm to storm and from place to place on Long Island (U S Geological 
Survey, 1970, p 132) MaJor sources of particulate matter m the au on 
Long Island are salt spray from the sea, factones, mternal combustiOn 
engmes, and coal- and otl-burmng furnaces Other sources are also related 
to the heavily urbamzed and mdustnahzed areas m New Jersey, New York 
Ctty, and Nassau and Suffolk Counties 

Monthly compostte samples of bulk prectpttatiOn were collected from 
October 1969 to June 1970 at the Westbury recharge basm, from October 
1969 to May 1970 at the Syosset recharge basm, and from March to June 
1970 at the Deer Park recharge basm Analysts of these samples mcluded 
determmation of maJor morgamc constituents, dtssolved-sohds content, 
hardness of water, spectfic conductance, pH, and color (table 13) Esttmated 
average loads of selected chemtcal constituents m prectpttatiOn at each 
recharge basm durmg the samphng penod are shown m table 14 These 
loads were computed by multiplymg the concentratiOn of the chemtcal con­
stituent by the total monthly prectpttatiOn and convertmg the results to 
pounds 

PrectpttatiOn on the dramage areas of Westbury, Syosset, and Deer Park 
recharge basms generally was of stmtlar chemtcal quahty Dissolved-solids 
content averaged 50 mg/1 (mtlhgrams per hter) at Westbury, 50 mgjl at 
Syosset, and 40 mg/1 at Deer Park Average monthly load of dtssolved 
sohds depostted on the dramage area was 650 lb (pounds), or 43 lb per acre, 
at Westbury, 1, 100 lb, or 38 lb per acre, at Syosset; and 2,400 lb, or 25 lb 
per acre, at Deer Park The pH of prectpttatton at the three basms ranged 
from 5 9 to 6 6 Hardness of the prectpttatiOn ranged from 6 to 56 mgj 1, 
whtch charactenzes the prectpttatiOn water as soft (Hem, 1970, p 225) 
Calcmm, the predommant catiOn m solutiOn, averaged 79 to 86 percent of 
the wetght of determmed catiOns Sulfate, the predommant amon m solu­
tiOn, averaged 47 to 64 percent of the weight of the determmed amons, 
bicarbonate averaged 22 to 31 percent Atmosphenc dust of terrestnal 
ongm and gaseous sulfur compounds associated with the Northeast urban 
environment largely account for this combmat10n of 10ns m precipitatiOn 



TABLE l3 - Chemtcal analyses of monthly compostte samples ofprectpllatwn at Westbury, Syosset, and Deer Park recharge bastns ~ 
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[Chemtcal analyses m mtlhgrams per hter, analyses by U S Geologtcal Survey] 
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1969 z October __ --- _________ 2 39 70 02 12 08 0 II 10 13 40 I 3 012 50 18 57 64 16 
November------------- 3 47 23 3 I 2 36 10 10 26 29 7 05 61 6 74 6 I 12 5IJ 
December ------------- 6 54 92 2 I 0 5 12 7 14 I 7 I 4 17 '32 24 53 60 z 1970 

3 70 88 3 I 2 2 14 6 16 55 II 14 56 23 56 6 I 4 > 
VJ 411 14 3 7 0 06 7 24 25 30 09 60 36 85 6 I 4 VJ 

3 30 10 2 6 2 15 9 16 24 26 07 44 26 63 64 14 > 2 38 10 4 7 II 18 24 I 42 49 26 65 64 40 c::: 3 23 13 3 I 6 8 79 12 21 44 68 64 34 92 63 19 

Wetghtedaverage _____ 94 3 I 0 9 18 3 I 2 I 50 24 67 > --- -- z 
Syosset 0 

1969 VJ 
October ______________ 2 84 80 04 II I 8 12 13 28 22 0 56 48 22 62 65 14 c::: 
November------------- 3 58 24 I II 14 019 II 21 2 5 9 06 49 6 68 66 15 'Tl 

'Tl December ____ --------- 5 08 52 2 8 0 08 5 10 14 4 16 '21 14 36 6 I 0 1970 t""' 
50 22 3 26 I 38 6 54 7 I 6 19 124 56 148 6 3 5 ~ 3 79 78 I 8 0 12 8 13 30 I 05 37 20 49 59 3 

4 30 16 2 I 0 0 52 6 31 28 37 06 70 41 100 62 2 () 
310 15 2 8 I 32 II 25 30 3 2 32 68 38 90 64 6 0 
2 51 II 3 6 6 50 12 19 30 3 5 63 56 28 73 64 II c::: 

Wetghtedaverage _____ 94 2 23 5 9 19 26 I 8 22 50 24 68 z 
-- :j 

Deer Park tTl 
1970 5IJ 

Ma~h _______________ 302 70 03 II 0 I 015 4 12 28 22 001 30 18 49 62 4 z A~d ________________ 3 59 8 5 2 7 0 22 8 15 30 30 07 42 22 60 63 9 -< May ---------------- I 32 12 7 9 2 43 16 16 3 I 2 58 54 33 67 6 3 19 
June ---------------- I 97 80 3 6 I 22 8 14 2 3 3 3 04 44 22 58 6 5 24 

Wetghted average _____ 84 3 8 I 23 8 14 28 24 II 40 22 57 

'Calculated from sum of determmed constttuents 



TABLE 14 -Loads, tn pounds, of dtssolved constituents and dtsso/ved solids m prectpttatton at Westbury, Syosset, and Deer Park recharge bastns 

::£ 0 9' co u "'~ 6 g b :s 0 0 ]: u z u o· u c.. 
Composite penod E ~ b 

~ £"' 
~ 

"' ~ E "' ~ 
~ u 

~g 

~ i 
c u 

"' u § 0 i u -g u ..c- -==~ c E ~ "' c."' 
"" -a 0 0 ~ ~f:! -a ~ 0 0 E :; := i ..c ~~ u VJ c.. < as VJ u c.. 0 

Westbury 

/969 () 
October ___________ ----- 57 16 98 65 09 81 110 32 II I 0 410 :X 
November ____ ----------- 27 35 14 42 I 2 120 310 34 83 6 720 tTl 
December _______________ 200 44 22 II 27 160 310 38 31 38 710 3: 1970 () 110 38 15 25 I 8 75 200 69 14 I 8 700 

200 42 98 0 8 98 340 35 42 I 3 840 > 
110 22 67 22 I 7 100 180 27 29 8 490 r-' 
81 32 57 89 150 19 8 34 400 ,0 140 33 18 88 87 130 230 48 75 700 c 

130 35 14 96 23 110 250 39 28 I 8 650 > 
r-' 

86 2 9 6 2 76 16 26 19 I 43 =i 
Syosset -< 

1969 0 
October ________________ 159 74 20 33 220 240 52 41 10 890 'T1 

No~mb«--------------- 56 23 260 33 44 260 490 58 21 I 4 I 100 :E 
December --------------- 170 66 26 0 27 170 330 46 13 53 700 > 1970 ..; 

72 9 85 3 I 2 20 ISO 23 20 6 400 tTl 
190 25 20 0 30 200 320 74 25 I 2 920 :;:tl 
450 56 28 0 15 170 870 79 100 I 7 2,000 
300 40 16 20 65 220 510 61 65 65 1,400 
180 49 98 98 82 200 310 49 57 10 920 

220 47 54 94 57 200 450 60 41 46 1,100 

76 2 19 3 2 69 16 2 I 14 2 38 

Deer Park 

1970 
Ma~h _________________ 460 20 72 66 99 260 790 180 140 07 2 000 
Ap~------------------ 660 16 55 0 17 620 I 200 230 230 55 3 300 
May ------------------ 340 20 26 57 12 460 460 89 57 17 I 600 
June ------------------ 340 13 26 43 94 340 600 99 140 I 7 I 900 

~ 
490 17 51 37 13 430 860 170 ISO 48 2400 -...,J 

5 I 2 5 04 I 45 89 I 8 I 6 05 25 
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(Gambel and Fisher, 1966, and F J Pearson and D W Fisher, wntten 
commun, 1971) 

INFLOW 

Inflow to the recharge basms Is composed of the chemical constituents m 
precipitatiOn modified by numerous factors, mamly by the addition of dis­
solved and suspended constituents acqtilred dunng runoff Some of the ma­
JOr sources of additional dissolved sohds mclude dissolved mmerals from 
natural sediments, plant fertihzers, pesticides, deicmg salts, and dry fallout 
Sources of suspended matenal mclude eroded sediments and plant debns, 
grease, tar, 011, rubber, and other bulk debns, such as paper, wood, and 
metal products related to man's activities 

Composite precipitatiOn samples and a senes of mflow samples were 
collected dunng selected storms to compare concentrations and loads of dis­
solved constituents m the precipitatiOn and the resultmg mflow Deter­
mmatwns m the analysis of each sample mcluded maJor chemical con­
stituents, and the properties of dissolved-sohds content, pH, color, hardness 
of water, and specific conductance lnorgamc- and orgamc-carbon content 
of several samples were also determmed Results of these analyses are 
shown m table 15 Samples of the mflow were collected at 5- or 10-mmute 
mtervals from the begmnmg of flow until after peak mflow This procedure 
provided a samphng of 70 to 95 percent of the total mflow of the storms at 
Westbury, Syosset, and Deer Park basms The part of the mflow 
hydrograph for the times samples were selected Is shown m figure 26 

The samtary quahty of mflow was not determmed One source of 
biological constituents would result from exercismg of pets along the streets 
and sidewalks m the dram age area This contnbutwn, presumably, IS small 

Generally, the data mdicate 
Chemical composition of mflow was similar at each of the three recharge 

basms 
2 ConcentratiOn of most constituents m the mflow exceeded theu concen­

tratiOn m precipitatiOn 
3 FluctuatiOn of the specific conductance durmg three successive ramfalls 

at the Syosset recharge basm from July 31 to August 2, 1970, and the 
effect of antecedent mflow on the specific conductance are Illustrated 
m figure 27 The first ramfall washed dust and gasses from the at­
mosphere and flushed a large part of the soluble matenal on the sur­
face of the dramage area The lower specific conductance of the two 
mflows of August 1, 1970, resulted from lesser amounts of matenal 
available for solutwn This vanatwn m the specific conductance of m­
flow durmg a ramfall IS typical of all except wmter storms, when the 
specific conductance of mflow IS commonly high and reflects solutwn 
of deicmg salts spread on the streets Maximum and mmimum spectflc 
conductances of mflow dunng selected storms at Westbury, Syosset, 
and Deer Park are hsted m table 16 

4 Chemtcal quahty of mflow was generally satisfactory for most domestic 
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FIGURE 26 -Sketch of mflow hydrograph for the tlme when water samples were collected 

and mdustnal uses ConcentratiOns of constituents are well below the 
hmits recommended for dnnkmg water by the U S Pubhc Health 
Servtce ( 1962). 

COMPARISON OF LOADS FROM PRECIPITATION AND INFLOW 

Most of the total load of dtssolved constituents m mflow to the three 
recharge basms was denved from solutiOn of gases and aerosols m the at­
mosphere rather than from solutiOn of matenal from the land surface A 
companson of the loads of dissolved constituents m the prectpttation and m 
the sampled mflow at the Westbury and Syosset basms for the~storm- or­
Apnl 24, 1970, and at the Deer Park basm for the storm of Apnl 17, 1970, 1s 
shown graphtcally m ftgures 28, 29, and 30 The companson of the total 
load of dissolved sohds at each basm ts summanzed m table 17 

At the Westbury basm there was a general mcrease m all constituents, 
particularly m the sodmm, bicarbonate, chlonde, and mtrate contents of the 
mflow water There was a loss of calcmm and sulfate m the mflow water at 
the Syosset basm and a loss of calcmm and chlonde at the Deer Park basin, 
other constituents mcreased m the mflow water 
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TABLE 15 - Chemtca/ analyses ofprectpllatwn and resultmg mflowat Westbury, Syosset, and Deer Park recharge bastns tTl 

[Chemical analyses m milligrams per hter Analyses by US Geological Survey] = > 
g en 

Oil z 
~ ~ sn vo .; 'i;j Q 

<; :::100 S:!, z -o- .,E c G 0 ;;;_ > "' 6 - e"' 6 u<> 0 
~ ..c c .. 5 en t) Oil u ~c u ~g_ c c (j <nO u 0 en 

CollectiOn ~ 6 g ;_ ]~ ::s., 
t) 

.r> > c u o· 6 e::. -oo "' date and ~ 0 z "' u o .. ~ C.,c ~ t) c::: 0 

I 
<nO 

sample T1me "' cii 
~ 

~ E "' ~ ~ ~ "' -oo. 8E ~ 
t) 

"' bO E :::1 c 
"' "' ~~ u2 ~ > ~ § 0 

"' -o "' ..c "' 0 c.. "' "' 
:::1 .r> 

"' 
0. c <.=<> 

~ z ..c u "' .;:: ~c [g ~ ~ t) t) bO ~ "' 0 :g "E 0 
<; 

~ 0 t) :; :c <nO :r: 0 0 0 0 i. ..c :J: ..:: 0.. cS cii u (/) 0.. cii (/) u 0.. cS (/) 0. u E-
en 

Westbury c::: 
'Tl 

Apnl24, 1970 "T1 
PrecipitatiOn 0 20 03 10 04 07 II 18 24 0 I 0 42 49 26 65 64 40 -- 0 
Inflow --- 1155 --- 007 24 28 29 7 3 63 29 II I 87 107 82 195 67 21 -- t""' 

1200 --- 13 2 3 22 29 70 51 28 10 I 7 83 106 67 160 66 18 -- -- ~ 
1205 --- 23 I 8 19 3 I 56 55 24 86 I 99 88 60 156 65 14 -- -- () 
1210 --- 30 II 16 24 46 36 23 66 29 I 50 86 50 128 64 II -- 0 1220 --- 23 I 2 16 2 I 54 28 27 69 67 77 78 48 140 64 9 -- -- c::: 1230 --- 12 II 15 I 7 5 I -- 25 25 60 64 64 69 44 130 65 II -- -- z 1240 --- 06 II 15 I 5 50 -- 23 24 57 62 53 66 44 124 64 12 -- -- -1 July 10, 1970 rr; PrecipitatiOn 28 2 10 3 05 04 13 16 45 36 47 40 26 61 68 -- 12 I 

Inflow --- 0905 --- 6 50 6 26 2 I 8 30 36 I 2 30 15 43 7 I 14 2 ~en 
0915 --- 6 50 7 I 6 II 17 40 I 5 I 29 32 16 42 74 14 2 z 0925 --- -- 7 49 6 I 7 II 15 40 0 I 28 35 14 46 7 2 14 2 
0935 --- 6 70 6 I 7 II 22 3 5 20 I I 4 29 20 46 68 -- 15 I -< 0945 --- 7 60 6 I 7 II 20 40 10 I 30 44 18 50 66 16 
0955 --- 8 60 6 I 8 II 18 30 20 8 30 36 18 50 7 2 14 
1005 --- 8 54 6 I 8 II 17 50 I 0 I 30 40 16 52 74 -- 16 
1015 --- 8 70 6 I 8 I 2 23 4 5 I 0 2 3 2 30 20 52 68 19 
1025 --- 9 6 I 6 I 9 I 2 17 50 I 0 4 3 I 38 18 52 7 2 14 



Syosset 

Apnl24 1970 
Precipitation 0 41 0 I II 03 06 06 12 19 30 3 5 0 63 56 28 73 64 II 
Inflow ___ 1220 003 8 76 I 0 I 2 7 20 8 2 2 5 28 82 40 23 62 68 5 

1225 41 I 3 13 I 0 I 2 7 33 7 5 2 3 I 9 II 48 36 80 69 5 
1230 --- 144 I 7 17 I 4 I 7 9 44 86 2 5 27 II 52 48 102 70 4 
1240 --- I 16 I 7 16 23 3 9 I 3 27 20 7 5 66 I 8 90 50 131 66 14 
1250 --- 90 I 7 16 29 44 I 4 26 24 98 II 27 118 52 145 66 14 
1300 57 I 7 17 28 42 14 27 25 96 9 8 28 101 54 140 66 9 

Deer Park 

March 12, 1970 
Inflow ___ 1955 013 I 6 10 I 3 12 20 27 19 17 3 5 -- 81 30 130 7 I 33 

2010 13 I 0 12 2 I II I 9 23 28 16 46 -- 97 38 142 67 36 
2025 41 I 2 12 2 3 8 7 I 6 21 30 12 44 88 40 128 67 33 () 
2035 --- 47 I 6 II I 9 72 I 3 21 25 10 39 73 36 112 67 34 :I: 
2045 --- 53 I 8 99 I 7 64 I 2 10 21 84 34 73 32 98 68 36 tTl 
2055 50 I 8 90 I 5 58 I 0 20 19 70 3 0 63 28 88 68 29 ~ 

March 13, 1970 () Inflow ___ 1315 00 I 0 59 9 50 6 14 12 60 3 I 44 18 66 65 14 
June 26 1970 > 

Precipitation -- 0 58 -- 2 80 I 5 5 80 12 I 5 3 0 0 23 44 20 58 64 18 t""' 
Inflow ___ --- -- 48 14 I 6 40 I 9 40 12 13 5 36 73 42 116 7 3 49 0 

56 15 I 2 43 19 36 13 10 2 52 70 42 119 74 42 c 
68 17 7 40 I 6 40 7 5 II 2 2 44 72 46 116 74 37 -- > 64 18 9 41 19 36 95 20 I 3 46 81 48 127 7 2 46 t""' 
64 18 9 42 I 8 40 95 12 I 35 74 48 121 73 39 :j 62 16 I 0 4 3 20 44 95 12 4 50 74 44 125 73 41 --

August 17 1970 >-<: 
Precipitation 39 4 13 7 2 I 12 18 3 6 54 28 60 36 91 65 14 7 2 0 Inflow ___ 1630 --- 5 01 22 20 52 40 4 5 70 20 4 5 7 6 22 136 72 132 65 33 13 4 'T1 

1635 --- 4 90 I 4 12 43 I 2 25 46 10 20 7 2 33 82 48 79 66 25 II 4 
~ 1640 5 23 I 5 9 8 3 3 II 22 34 15 2 3 6 43 66 38 82 65 21 25 8 

1650 --- 4 40 I 2 70 I 8 I 0 23 18 26 2 2 69 66 64 30 75 64 8 6 3 > 
1700 --- 4 80 I 2 50 I 4 I 5 I 9 10 13 3 3 74 52 35 18 64 65 7 5 2 ...., 
1710 --- I 62 I 4 50 I 4 I 3 20 4 27 30 6 3 73 47 18 66 62 II 5 2 tTl 
1720 --- 81 I 2 90 I 3 I 5 2 I 4 26 45 I 52 48 28 62 62 10 5 2 :;:tl 
1730 42 I 0 50 I 3 I 6 2 I 4 15 32 7 4 34 46 18 65 6 I 38 6 2 
1740 29 9 48 I 2 I 7 2 I : I 15 3 2 7 6 28 41 17 63 63 22 5 2 
1750 21 I 0 45 I 2 I 7 2 3 14 29 7 2 20 44 16 64 6 I 18 5 2 
1800 17 9 50 I 2 I 7 22 4 II 3 I 7 5 14 45 18 64 64 II 5 2 

Vl 
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FIGURE 27 - FluctuatiOn m the specific conductance of mflow, dunng three successive 
ramfalls at Syosset recharge basm, July 31 to August 2, 1970 

TABLE 16 - Max1mum and mm1mum spec1jic conductance ofmjlow to Westbury, Syosset, 
and Deer Park recharge basms dunng selected storms m 1970 

Basm Date' 

Spec1fic conductance 
(m1cromhos per em at 25°C} 

Max1mum Mm1mum 

Westbury -------------------- Oct 3 115 60 
15 105 25 
21 175 50 
22 145 95 

Nov 3 125 90 
13 155 25 
15 90 10 
19 130 110 

Dec 16 120 15 
18 270 115 

Syosset --------------------- July 16 190 50 
31 290 160 

Aug I 250 90 
I 145 90 

Sept 27 150 35 
Oct 3 140 85 

15 145 25 
22 130 85 
22 130 95 

Nov 4 170 30 
Dec II 175 30 

Deer Park ____________________ Sept 27 160 45 
Oct 3 125 115 

15 215 70 
22 165 130 

'Duplicate dates for Syosset recharge basm md1cate that two separate storms occurred on the same day 

The total load of dtssolved sohds, estimated from analyses of the sampled 
mflow, was 2 4 lb at the Westbury basm, 16 2 lb at the Syosset basm, and 
46 7 lb at the Deer Park basm The dtssolved constituents m the prectptta­
twn accounted for 70 percent of the total mflow load at the Westbury basm, 
88 percent at the Syosset basm, and 86 percent at the Deer Park basm 
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TABLE 17 -Load ofdtssolved soltdsfrom prectpltatwn and tnjlowat Westbury, Syosset, and 
Deer Park recharge bastns durtng selected storms tn 1970 

Prec1p1tat10n _________________________ mches __ 
Total mflow 

Cub1c feet __ ------ _____________ --------
Percentage of prec1p1tat1on ___________________ _ 

Inflow sampled 
Cub1c feet ___________ ----- ____ ---------
Percentage of total mflow ____________________ _ 

Load m prec1p1tat1on _________ ----- _______ pounds __ 
Load m mflow 

~:~!~et~d total======================~~~~~~== 
Percentage of prec1p1tat10n load to total load ____________ _ 

Westbury 
Apnl24 

0 20 

530 
50 

480 
90 I 

I 67 

22 
24 

70 

Syosset 
Apn124 

041 

3 460 
80 

2 450 
70 8 
14 2 

II 9 
16 2 
88 

Deer Park 
August 17 

0 38 

12,800 
79 

12,200 
95 3 
40 2 

46 5 
46 7 
86 
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FIGURE 28 - Companson of the load of dtssolved constituents m prectpttatwn and sampled 
mflow for the storm on April 24, 1970, at Westbury recharge basm 

RELATION OF INFLOW QUALITY TO GROUND-WATER QUALITY 

Quality of ground water m parts of Nassau and Suffolk Counties has 
detenorated substantially because of domestic and mdustnal wastes enter­
mg the system through cesspools, septic tanks, and recharge basms (Heath 
and others, 1966, Perlmutter and Lieber, 1970) In 1971, the dissolved­
solids content of shallow ground water ranged from 30 to 1, 100 mg/1 m 
selected areas of Nassau County but was commonly about 200 mg/1 (N M 
Perlmutter and Ellis Koch, wntten commun , 1971) 

Chemical quahty of ground water of Long Island under natural con­
ditions was determmed from analysis of about 200 water samples collected 
dunng 1948-53 from wells tappmg the shallow aqmfer near the 
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FIGURE 29 - Companson of the load of d1ssolved constituents m prec1p1tat10n and sampled 
mflow for the storm on Apnl 24, 1970, at Syosset recharge basm 

Brookhaven NatiOnal Laboratory - an area still (1971) relatively rural 
(See fig 1 ) The dtssolved-sohds content of those samples ranged from 26 to 
59 mg/1 (de Laguna, 1964, p D23) . 

The dtssolved-sohds content of recharge water at Westbury, Syosset, and 
Deer Park recharge basms generally ranged from 30 to 150 mg/1 Concen­
tratiOns of chlonde, mtrate (as N03), and total phosphate (as P04) of the 
water samples hsted m table 14 are generally less than 10 mgjl; the samples 
represent prectp1tat10n and runoff from lawns and gardens m the dramage 
area Sulfate content, whtch 1s denved mamly from precipitatiOn, ranged 
from 3 to 29 mg/ 1 but was generally about 20 mg/ 1 Other constituents m 
the water entenng the three recharge basins are descnbed m the 
followmg text 

TOTAL ORGANIC CARBON 

Dissolved orgamc matenal m mflow to recharge basms, reported m table 
15 as total orgamc carbon, IS denved mamly from asphalt, oil, grease, msec­
tlcides, and plant and ammal debns Some orgamc aerosols may be washed 
from the atmosphere by precipitatiOn Exceptmg highly polluted or strongly 
colored water, the orgamc-carbon content of ordmary nver or lake water IS 

about 10 mg/1 (Hem, 1970, p. 215) Total orgamc carbon and morgamc 
carbon determmed for samples of precipitatiOn and mflow collected dunng 
two storms (table 15) show that the total orgamc-carbon content ranged 



24 

22 

20 

~18 
z 
:::> 
0 
0..16 
z 

ui 
Cl 
J14 
0 
(/) 

0 
W12 
> 
.J 
0 
(/) 

~10 
Cl 
u.. 
0 
Cl 8 
<t 
0 
.J 

6 

4 

2 

1-

1-

1-

1-

'-

1-

-

-

.---

-

~ 

-
~ 

0 
-

-

1- $ 

Wl 

CHEMICAL QUALITY OF WATER 

EXPLANATION 

D 
Prec1p1tat1on 

D 
Sampled 

mflow 

r-

" 
r-

~ ¥ 
'• ' « 
·' -· --;: 

~ 

~ 

" : 

-

~ ::. 

,"' 

... 
r 

:: 

-r-

,n w 

Jl 
. l; 

Jl "' 
~ 

Mg Na K 

55 

48 ,_ 

-
46 1- -..· 

44- v 

' 
42- t 
40 - -~ 

" 
38 -

r . 
~ 36- .i z 
5 34- ? 
ll.. 
z 32 -
- :$ 
(/) 30 1-

" Cl --."' 
J 28 I-
0 
(/) 26 1-

,. 

Cl ~ 

~ 24 1-
J 

.J " 0 22 1- ' 
(/) 

~ 20 I- " Cl "' 
0 18 1- " 

Cl 16 1-
<t .; 

g 14 I-

;s. 

12 I-
:: 
.. 

10 1-
,........ 

.--- ,........ 8 1-

.~ 61-
., -· ,4 1-

:: 
2 1- w 

FIGURE 30 - Companson of the load of dissolved constituents m prec1p1tat10n and sampled 
mflow for the storm on August 17, 1970, at Deer Park recharge basm 

from 5 to 25 mg/ 1 These analyses also mdicate that the total orgamc­
carbon content IS greater at the begmnmg of a storm than at the end, 
because precipitatiOn flushes the atmosphere and the dramage area 

MBAS 

The MBAS (methylene blue active substance, commonly used as a 
measure of the surfactants ABS, alkyl benzene sulfonate, and LAS, hnear 
alkylate sulfonate) content of precipitatiOn collected at the three recharge 
basms ranged from 0 08 to 0 29 mg/1 The MBAS content of mflow to the 
basms ranged from 0 08 to 0 61 mgjl and averaged 0 29 mgjl at Westbury, 
0 17 mg/1 at Syosset, and 0 25 mgjl at Deer park In companson, the 
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MBAS content of ground water from the upper glactal aqutfer m the 
sewered area of Nassau County averaged 0 16 mgjl, and m the unsewered 
area It averaged 0 36 mgjl (Perlmutter and Koch, 1971) However, because 
of mterfenng substances m the precipitation (Amencan Pubhc Health 
AssociatiOn, 1971, p 340), It ts not certam that the mdtcated MBAS content 
Is due to surfactants 

PESTICIDES 

The term "pesticides" refers, m general, to all herbtctdes, msectlctdes, 
and fungtctdes In thts study, analysts was hmtted to etght chlonnated 
hydrocarbon msectictdes (aldnn, DDD, DDE, DDT, dieldrm, endnn, hep­
tachlor, and hndane) and three herbicides (silvex, 2, 4- D, and 2, 4, 5-T) 
Local residents and professiOnal extermmators use these matenals m the 
form of dusts, wettable powders, or solutiOns to control house and garden 
pests Pesticides are generally msoluble m water but moderately to freely 
soluble m orgamc solvents such as alcohol, ml, or acetone (Pressman, 1963, 
p 367-371) The persistence, or time reqmred for total decomposition of 
pesticides m smls and water ranges widely from days to many years 
(Pre~sman, 1963, Van Middelem, 1966, and US Pubhc Health ServiCe, 
1970) Breakdown and mechamcal dispersiOn of these compounds depend 
on factors such as temperature, hght, humidity, au movement, volatility of 
the compounds, and microbiOlogic activity (Van Middelem, 1966) Of these, 
microbiOlogic activity IS the most Important and complex because It m­
volves chemical breakdown of compounds as well as concentratiOn and ac­
cumulatiOn of compounds m plant and ammal tissues Estimates of the 
amounts of pesticides apphed dtffer widely and are difficult to make 
because of the wide vanety of products used The general public's lack of 
knowledge about the effectiveness of each product commonly results m 
gross overapphcat10n of certam products by many users Spnng and early 
summer are the penods of most mtensive use 

Pesticides earned mto the recharge basm from the dramage area by 
storm runoff are mixed with water, dissolved m orgamc solvents, or are 
sorbed on sediment particles Wilson (1970, p 132) and Tarrant and Tatton 
( 1968, p 725 -727) have shown that pesticide dusts are transported through 
the atmosphere and are depos~ted on dramage areas by precipitation or as 
dry fallout In the present study, no attempt was made to determme 
pesticide contnbut10n from these separate sources 

A composite sample of mflow was collected at each recharge basm dunng 
selected storms Concentrations of vanous pesticides m unfiltered samples 
were determmed Data m table 18 show that DDT was present m each sam­
ple DDD and stlvex were present m the sample collected at the Westbury 
basm but were not present m the samples collected at Syosset and Deer 
Park basms All the samples were collected m late summer Presumably, m­
flow water would contam higher concentratiOns m spnng and early summer 
than m late summer 
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TABLE 18 - Pestzczdes m mjlow to Westbury, Syosset, and Deer Park recharge basms durzng 
selected storms m 1970 

[Analyses, m micrograms per hter, by U S Geological Survey] 

T1me' ___________ ----- _____________ hours __ 
Prec1p1tat10n ______________ ------- ____ mches __ 

, Pest1c1des 
Aldrm _________________ ------- __ --- __ 

DOD -------------------------------­
DOE -------------------------------­
DDT --------------------------------Dieldrm ____ -- __ ----- __ ---- _____ ------
Endnn _________ ----- ________________ _ 
Heptachlor _____ ----- _- _ --- _____ --------
Lmdane _____________________________ _ 
2,4,-D _________ --- __ --- _____ ----- __ --
2,4,5-T ________ --- _ ------ ____ ---- ___ _ 
S1lvex _______________________________ _ 

Westbury 
September 27 

1245 
85 

0 
02 

0 
08 

0 
0 
0 
0 
0 
0 

01 

'Samples were collected near peak mflow from storm mflow stored m recharge basm 

Syosset 
August 23 

1355 
1 10 

0 
0 
0 

01 
0 
0 
0 
0 
0 
0 
0 

Deer Park 
August 17 

1720 
38 

0 
0 
0 

01 
0 
0 
0 
0 
0 
0 
0 

TABLE 19 - Pestzczdes m deposzts collected from the floors of Westbury, Syosset, and Deer 
Park recharge baszns zn 1970 

[Analyses m m1crograms per hter, by U S Geolog1cal Survey] 

Aldnn __________________________________ _ 

ODD------------------------------------DOE ___________________________________ _ 

DDT------------------------------------D1eldrm _________________ ----- ___________ _ 
Endnn __________ ------ _ ----- ____________ _ 
Heptachlor _______________ ------ __________ _ 
Lmdane _________________________________ _ 

Westbury 
November 12 

0 
2,800 
5,000 

24,000 
56 
75 

300 
0 

Syosset 
November 12 

0 
6,400 

14 000 
19,000 

129 
16 

250 
87 

Deer Park 
August 17 

0 
140 
30 

180 
39 
0 
0 
0 

The concentratiOn of each of several chlonnated hydrocarbon msecticides 
(aldrm, DDD, DDE, DDT, dieldrm, endnn, heptachlor, and hndane) m 
samples of matenal from the soil zone m each recharge basm was deter­
mmed (table 19) Concentrations of DDD, DDE, and DDT mall three sml 
samples are several orders of magmtude higher than those m mflow 
samples For example, the DDT content of soil samples from each of the 
three basms ranges from 18,000 to 300,000 times the concentratiOn of 
sampled mflow water to the basms These compounds are especially persis­
tent and degrade slowly m nature (Pressman, 1963, p 367-371) 

The translocatiOn of pesticides m recharge basms IS beyond the scope of 
this prehmmary study, however, several observatiOns can be made from the 
data reported here 
1 The only known sources of pesticide contammatwn m recharge basms 

are storm-water mflow from the contnbutmg dramage area and dry 
fallout Representative samples of mflow water showed low concen­
tratiOns of certam pesticides Presumably, higher concentratiOns of 
pesticides are flushed mto the recharge basm dunng sprmg and early 
summer, the penods of most frequent pesticide use, than durmg fall 
and wmter 

2 Large amounts of pesticides m bottom deposits suggest that pesticides 
concentrate m the sml layer, which Is nch m orgamc matter 
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3 The quantity of pesticides mfiltratmg the sml layer and percolatmg 
through the underlymg deposits to the water table seemmgly Is negligi­
ble Because of manmade orgamc matenal m the soil layer of each 
recharge basm (table 4), pesticides are probably sorbed or filtered out 
m the smllayer and effectively removed from the mfiltratmg water N 
M Perlmutter (wntten commun, 1971) found vutually no pesticides 
m water from shallow wells on Long Island Similarly, httle or no 
pesticides were found m shallow wells m Kansas (Knutson and others, 
1971), reportedly also because the pesticides were retamed on orgamc 
matenal m the soil zone 

4 All the pesticides reported except endnn and heptachlor persist m soils 
for about the same length of time as DDT (Pressman, 1963, p 
368-377) As a result, the relative concentratiOns probably md1cate 
preferential use of certam compounds Endnn and heptachlor 
reportedly disappear rapidly m soils, and theu detectiOn m the soil 
layer at Westbury and Syosset suggests that they may be used JUSt as 
much as the other pesticides 

5 ConcentratiOns of DDT m each basm correlate well with the relative age 
of each basm That IS, the older basms, Westbury and Syosset ( 17 and 
14 yr old m 1971, respectively), contam much higher concentratiOns of 
DDT than the Deer Park basm ( 4 yr old m 1971) 

EFFECTS OF RECHARGE BASINS ON THE HYDROLOGY 

OF LONG ISLAND 
Basic physical data pertammg to recharge basms m operation on Long 

Island m 1969 (Seaburn and Aronson, 1971) and the mformatwn developed 
here will help m an evaluatiOn of present and future effects of recharge 
basms on the hydrology on Long Island (See tables 20 and 21 ) 

Data were obtamed for 2,124 basms, about 95 percent of the basms on 
Long Island m 1969 Of these, 1, 704 basms dramed residential areas, 366 
dramed highways, and 54 dramed commercial and mdustnal areas 

The average dramage area of all recharge basms Is estimated to be 34 4 
acres Therefore, the total area of Long Island that drams to recharge 
basms IS estimated to be 73,000 acres This area amounts to about 114 
square miles, or about 10 percent of the total land area of Nassau and Suf­
folk Counties 

D1stnbution of recharge basms on Long Island Is shown on plate 1 Den­
Sity of recharge basms generally ranges from 0 1 basm per square mile m the 
eastern towns of Suffolk County to 4 basms per square mile m the town of 
Smithtown For Nassau and Suffolk Counties, the average Is 1 6 basms per 
square mile 

In the future, most basms will be built on presently undeveloped land m 
the two counties and pnmanly on agncultural and forested areas m eastern 
Suffolk County Ultimately, the total number of recharge basms on Long 
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TABLE 20 -Recharge bas1ns c/ass1jied by type of dramage area 

Town (fig 2) or govermng agency Residential H1ghway Commercial 

Town of 
Babylon _______________ --- _______ -- -----
Brookhaven _____________________________ _ 
East Hampton ___________________________ _ 
Huntmgton ____________ - -----------------
lshp ____________________________ --- __ _ 

Nassau County _ ---------- _-- --------------­
Riverhead-------------------------------Smithtown _____________________________ _ 
Southold ______________ ---- _--- ---------

Nes:~~~rstt~~ i>a-;kw-ay------------------------

Commission __ - --------------------------
New York State Department 

of TransportatiOn ______________ ----- _______ _ 

T~~-------------------------------

94 
425 

3 
287 
187 
481 

12 
193 

5 
17 

1,704 

2 I 
42 4 
0 0 

10 7 
7 0 

46 20 
0 0 
3 2 
0 0 
0 0 

41 

215 0 

366 34 

59 

Industrial 

I 
6 
0 
I 
0 

10 
0 
2 
0 
0 

0 

20 

Island will probably be about 5,000, more than double the present number 
This estimate was based on the assumptions that ( 1) current zomng laws 
govermng the use of recharge basms Will not be changed and (2) maximum 
density of recharge basms m Nassau and Suffolk Counties will approach the 
present maximum density of about four basms per square mile 

GROUND-WATER RECHARGE 

NATURAL CONDITIONS 

Under natural conditions, precipitatiOn, the ultimate source of all 
ground-water recharge on Long Island, was consumed by evapotranspira­
tion, Infiltration, and percolatiOn to the water table, or runoff to nearby 
streams or tidewater The areas now drammg to recharge basms are mamly 
underlam by surficial deposits of moderate to high hydrauhc conductivity, 
therefore, under natural conditions, the amount of ,duect runoff to streams 
from these areas would have been small - about 5 percent of the total 
streamflow (Pluhowski and Kantrowitz, 1964, p 34-35) Evapotranspira­
tion was estimated to have been 45 to 50 percent of the annual prec1p1tation 
(Pluhowski and Kantrowitz, 1964, p 38) Thus, under natural conditiOns, 
roughly 50 percent of the average annual precipitation recharged the 
ground-water reservOir ' 

The average annual precipitatiOn between 1951 and 1965 was about 43 
mches (Miller and Fredenck, 1969, p A13) Therefore, under natural con­
ditions the average annual recharge resultmg from mfiltrat10n of precipita­
tion on the 73,000 acres that presently dram to recharge basms would have 
been about 131,000 acre-feet per year, or about 117 mgd (m1lhon gallons 
per day) 

URBANIZED CONDITIONS 

At present, ground-water recharge m the areas dramed by recharge 
basms results mamly from the mfiltrahon of prec1pttat10n on areas such as 
lawns and other open spaces and by the mfiltrat10n of the mflow to the 
recharge basms Addttlonal recharge results from the recychng of water 
used for domestic and mdustnal purposes through cesspools, septic tanks, 
and recharge wells, and from the mfiltrat10n of some of the water used to 
1rngate lawns (Heath and others, 1966, p 4 -10) 
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TABLE 21 -Miscellaneous phys1cal data on recharge basms m Nassau 

Number of Dens1ty Basm capacity 
basms (basms 

Town (fig 2) or governmg agency cataloged per Total Number of Average 
sqm1) (cu ft) basms (cu ft) 

Town of 
Babylon __________ --------- ____ 98 I 38 
Brookhaven------------- ________ 477 I 46 71,488,000 231 309,500 
East Hampton ------------------- 3 04 
Huntmgton __________ ------- ____ 305 3 25 44,150 000 167 264,400 
Ishp _______________ ---------- 194 I 42 30,118,000 113 266,500 

Nassau County ____________________ 557 177 172,938,000 454 380,900 
R1verhead ________________ ------ 12 18 
Smithtown --------------------- 200 3 71 49,413,000 156 316,800 
Southold 5 09 

Nes:~~~r~:~ti ia~~;a~ = = = = = = = = = = = = = = = 
17 10 

CommiSSion 41 
New York State D~p;rt~e~t -------------

of TransportatiOn _____ ---------- ___ 215 

Totals --------------------- 2,124 (I) 368,107,000 1,121 328,400 

'Basm density throughout Nassau and Suffolk Counties IS I 6 basms per square m1le 
'Th1s 1s assumed to be the average number of acres of each of the 2,124 basms on Long Island 

A rough prehmmary esttmate of the total net groundwater recharge from 
precipitatiOn m the areas dra1mng to recharge basms was based on the 
assumption that the average percentage of precipitation resultmg m mflow 
to recharge basms IS roughly equivalent to the percentage of street area m 
the dramage area For residential areas, 15 percent of the precipitatiOn was 
assumed to result m mflow to recharge basms This assumed percentage IS 
slightly higher than the percentages reported m table 5, because the reported 
percentage of street area m most residential areas on Long Island ranges 
from 10 to' 2P percent (Nassau-Suffolk Regwnal Plannmg Board, 1968) 
For highways 'and commercial and mdustnal areas, 70 percent of precipita­
tion was assumed to result m mflow to recharge basms. Th1s percentage was 
based on design mformation from local agencies and on the fact that the 
percentage of streets and parkmg areas m these areas ranges from 50 to 100 
percent It was further assumed that 50 percent of the remammg precipita­
tion Is consumed by evapotranspiratiOn and 50 percent mfiltrates the 
ground and eventually recharges the ground-water reservOir 

U smg these quahfymg assumptions, separate estimates were made of the 
amount of water recharged through basms (table 22) and the amount of 
water recharged through lawns and other open areas (table 23) for the total 
areas drammg to recharge basms m 1969 

TABLE 22 -Estimated ground-water recharge through recharge basms m 1969 

Average Percentage of Average annual 
Number of dramage prec1p1tat10n preclfe~tltlon basms area collected m 

(acres) basms 

Res1dentml 1,704 34 4 0 15 3 6 

H1ghway --========== 366 34 4 70 3 6 
Commercial __________ 34 34 4 70 3 6 
lndustnal ----------- 20 34 4 70 3 6 

TM~--------------------------------------------------

Estimated 
ground water 

recharge 
(acre feet) 

31,700 
31,700 
3 000 
1,700 

68,100 
(60 8 mgd) 
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and Suffolk Countzes, Long Island, classzfied by town or govermng agency 

Basm area Max1mum mfiltratlon area Dramage area 

Total Number of Average Total Number of Average Total Number of Average 
(sq ft) basms (sq ft) (sq ft) basms (sq ft) (acres) basms (acres) 

2,652,000 92 28,800 
10,962,000 250 43,800 6,730,000 231 29,100 5,500 145 37 9 

8,097,000 210 38,600 4,114,000 168 24 500 3,100 95 21 6 
4 532,000 129 35,100 2,969,000 114 26,000 1,900 84 22 6 

31 238 000 333 93 800 29,756,000 523 56900 9 000 238 37 8 

7 208 000 164 44,000 4 978 000 156 31 900 2 800 86 32 6 

22 939,000 170 134,900 

87 628 000 I 348 65,000 48 547,000 1,192 40 700 22300 648 '34 4 

The ground-water recharge resultmg from prectpttahon on the area 
dramed by 2,124 recharge basms m 1969 ts estimated to be 166,000 acre­
feet, or about 148 mgd These computations are necessanly rough, but, m 
areas where recharge basms are used to dtspose of storm water, they suggest 
that ground-water recharge from prectpttatwn ts probably equal to and may 
shghtly exceed recharge under natural condtttons 

Total ground-water recharge m the areas dramed by recharge basms also 
mcludes domestic and mdustnal waste effluent from leachmg ponds, cess­
pools, septic tanks, and recharge wells, as well as some of the water used to 
trngate lawns and gardens Thts component of the total recharge represents 
a return of pumped water to the ground-water reservOir Insufficient data 
are avatlable to estimate the volume of water recharged m thts manner, but 
1t ts probably 40 to 70 percent of total pumpage m Nassau and Suffolk 
Counties Pumpage m 1969 was estimated to be 300 mgd Therefore, 
recharge of pumped water was 120 to 210 mgd, m 1969 

TABLE 23 - Estzmated ground-water recharge through lawns and open spaces zn the draznage 
areas of recharge baszns zn 1969 

Average Percentage Estimated Average Estimated 
Number dramage prec1p1tat10n percentage annual ground water 

of area not collected of water prec1p1- recharge 
basms (acres) m basms recharged tat10n (acre feet) 

(feet) 

Res1denual 1,704 34 4 0 85 0 50 3 6 89,700 
H1ghway __ :::::::::::::::::::::::::::::: 366 34 4 30 50 3 6 6 800 
Commercial __________ 34 34 4 30 50 36 600 
lndustnal ----------- 20 34 4 30 50 36 400 

Tm~-------------------------------------------------- 97 500 
(87 I mgd) 

SUMMARY 

Three recharge basms, selected as representative of more than 2, 100 
recharge basms m operation on Long Island m 1971, were mstrumented for 
detatled study to define (1) Prectpttatwn-mflow relations, (2) mflow-
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hydrograph features, (3) rates of mflltration, and (4) water quality of 
precipitation and mflow to each recharge basm 

Two basms are m Nassau County, and one IS m Suffolk County They 
dram suburban residential areas. The dramage areas of Westbury and 
Syosset recharge basms, 15 0 and 28 8 acres, respectively, are fully 
developed, that Is, house construction and land development are complete 
The dramage area of Deer Park recharge basm Is 118 acres and m 1971 was 
not yet completely developed with houses. 

Particle-size distnbution and orgamc-carbon content of deposits from the 
floors of the three recharge basms mdicate that large quantities of silt or 
finer-sized matenal and orgamc matter are filtered out of the water m the 
soil layer. This accumulation of matenal m the soil layer governs them­
filtratwn charactenstics of the basms, masmuch as the underlymg natural 
deposits are highly permeable sand and gravel 

The average percentage of precipitatiOn resultmg m mflow to each basm 
was 12 percent for the Westbury basm, 10 percent for the Syosset basm, and 
7 percent for the Deer Park basm These values approximate the percentage 
of street area m the dramage areas of each basm, that Is, 11 for Westbury, 
13 for Syosset, and 11 for Deer Park 

Inflow to Syosset and Deer Park recharge basms was proportiOnately less 
than mflow to Westbury recharge basm because of the many open­
bottomed catch basms m the dramage systems of Syosset and Deer Park 
basms These catch basms act as small recharge pits that IndiVIdually 
recharge some storm runoff through their bottoms Inflow to Deer Park 
recharge basm was proportionately less than mflow to Westbury or Syosset 
recharge basms because house construction m the Deer Park dramage area 
was not completed, and the outlymg parts of the dramage area were con­
tnbutmg httle runoff to the basm 

The mflow umt hydrograph for each recharge basm 1s typtcal of the 
runoff hydrograph for an urban area - steeply nsmg and fallmg hmbs, 
sharp peaks, and short time bases. Because construction of houses IS com­
plete m the Westbury and Syosset dramage areas, shapes and sizes of the 
umt hydrographs for those basms should not change However, shape and 
size of the umt hydrograph for the Deer Park basm may be expected to 
change because of future house construction At the Deer Park basm, the 
width of the base of the umt hydrograph will broaden as a result of longer 
traveltimes of storm runoff from the outlymg areas and because of m­
creased volumes of mflow from the additional Impervwus areas The peak 
of the umt hydro graph may mcrease, decrease, or remam the same, depend­
mg on the combmed effects of physical changes m the dramage area 
resultmg from additional construction 

Westbury, Syosset, and Deer Park basms are typical of most recharge 
basms on Long Island They effectively dispose of storm water Infiltration 
rates computed from data collected dunng 63 storms at the Westbury 
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recharge basm between July 1967 and May 1970 ranged from 0 3 to 1 7 fph 
and averaged 0 9 fph InfiltratiOn rates computed from data collected dur­
mg 22 storms from July 1969 to September 1970 at the Syosset recharge 
basm ranged from 0 3 to 1 8 fph and averaged 0 8 fph At the Deer Park 
recharge basm, mfiltratton rates computed from data collected dunng 24 
storms from March to September 1970 ranged from 0 1 to 0 5 fph and 
averaged 0 2 fph The comparatively low mftltratwn rates computed from 
the Deer Park data are caused by ( 1) the large amount of eroded s1lt, clay, 
and orgamc debns that has been washed mto the recharge basm from the 
dramage area and that tends to fill the mterstlces of the natural depos1ts, 
and (2) a lack of a well developed root system from plant growth on the 
floor of the basm that would keep the soil zone loose and permeable 

The mfiltratwn rates at Westbury and Syosset basms mcreased m dtrect 
relatiOn to mcreases m temperature and hydrauhc head (or depth of stored 
water m the basm) Stmtlar relatiOns were not apparent from the Deer Park 
data because the mftltratwn rates were mfluenced by mcreased sedtment 
loads dunng the penod of data collectiOn 

The apparent rate of movement of storm water through the unsaturated 
zone below each basm averaged 5 5 fph at Westbury, 3 7 fph at Syosset, and 
3 1 fph at Deer Park The rates of movement were shghtly htgher than 
average for storms from Apnl through October, probably because of the 
lower vtscostty of rechargmg water, whtch was warmer then than durmg the 
rest of the year 

ObservatiOns of peak water-table nses associated wtth particular storms 
at Westbury, Syosset, and Deer Park showed that the relatiOn 1s complex 
and 1s affected by many factors. On the average, a 1-mch ramfall caused a 
peak mound on the water table of about 0 5 foot, but a 2-mch ramfall 
caused a peak nse of about 2 feet The mound commonly dtsstpated wtthm 1 
to 4 days at Westbury, 7 days to more than 15 days at Syosset, and 1 to 3 
days at Deer Park, dependmg on the relative magmtude of the peak bUildup 

Average annual ground-water recharge 1s estimated to be 6 4 acre-feet at 
Westbury recharge basm, 10 3 acre-feet at Syosset recharge basm, and 29 6 
acre-feet at Deer Park recharge basm 

Chemtcal composthon of prec1p1tatwn at Westbury, Syosset, and Deer 
Park dramage areas was stmllar hardness of water (as calcmm and 
magnesmm hardness) ranged from 6 to 56 mgjl, dtssolved-sohds content 
ranged from 21 to 124 mg/1 and was generally less than 70 mgjl, and pH 
ranged from 5 9 to 6 6 Calcmm was the predommant catwn, and sulfate 
and btcarbonate were the predommant amons Atmosphenc dust and gas­
eous sulfur compounds associated wtth the Northeast urban environment 
mamly account for th1s combmatwn of wns m prectpttahon 

Chemical composthon of the mflow to the basm was also s1m1lar at each 
of the three basms In general, hardness of the water samples collected at 
Westbury, Syosset, and Deer Park recharge basms m 1970 was less than 50 
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mgjl (as calcium and magnesmm hardness), and dissolved-solids content 
was less than 100 mgjl The pH ranged from 6.1 to 7 4 Most chemical con­
stituents m mflow were slightly to moderately more abundant as compared 
with those m precipitation Precipitation contnbuted from 70 to 88 percent 
of the dissolved-solids load in the mflow of the sampled storm events 

A maximum DDT concentration of 0 08 ~g/1 (micrograms per hter) was 
determmed for an inflow sample to Westbury recharge basm; concen­
tratiOns of DDT m the inflow to the Syosset and Deer Park recharge basms 
durmg one storm m late summer were 0.01 ~g/1 or less Higher concen­
trations of pestiCides are expected m mflow dunng spnng and early summer 
- the penods of most frequent pesticide use. 

Total concentratiOn of pesticides m the deposits on the floors of each 
basm generally ranged from 0 4 to 40 mgjl, or from 40,000 to 4 million 
times the concentration of pesticides m runoff to the basms Because of the 
high percentage of manmade orgamc matenal and silt and clay m the s01l 
layer of each basm compared With the percentage m the underlymg natural 
deposits (table 4), pesticides are probably sorbed or filtered out m the s01l 
layer and effectively removed from the mfiltratmg water 

The total area drammg to recharge basms m 1969 was about 73,000 acres, 
or 114 square miles, or 10 percent of the land area of Nassau and Suffolk 
Counties Under natural conditions, the average annual recharge m that 
area was about 131,000 acre-feet, or about 117 mgd Average annual 
ground-water recharge resultmg from mflow to the 2, 124 recharge basms on 
Long Island m 1969 was estimated to be 68,100 acre-feet, or 61 mgd The 
recharge through the remammg lawns and open spaces of the areas dramed 
by recharge basms was estimated to be 97,500 acre-feet per year, or about 
87 mgd Total recharge from precipitatiOn on the 73,000 acres dramed by 
recharge basms IS about 166,000 acre-feet per year, or 148 mgd Ground­
water recharge from precipitatiOn m the areas where recharge basms are 
used Is probably equal to or slightly more than the amount of recharge that 
occurred m the same area under natural conditiOns 
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