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FLOW PROBABILITY OF NEW JERSEY STREAMS 

By E. G. Miller 

INTRODUCTION 

This report is one of a series published by the Division of Water 
Policy and Supply of the New Jersey Department of Conservation and Economic 
Development to make basic water data available in a form that can be readily 
used by all interested persons. The objective of the present report is to 
present flow-duration information based on past records so that estimates 
of future flows of New Jersey's streams may be made. It is an extension of 
the flow - duration portions of Water Resources Circular 6 (Miller and McCall, 
1961). 

The earlier report presented summarized discharge data through Septem­
ber 30, 1958, for New Jersey streams exactly as they were printed by the 
electronic computer. The present report presents analyzed data in tables 
that facilitate use of the individual gaging station records, as well as 
comparisons of water - supply characteristics among the river basins. The 
data have been extended to include the 1960 records and several recently 
established gaging stations have been added. Data for all stations listed 
in this report have been computed and tabulated for the standard reference 
period 1931-60, agreed upon by the World Meteorological Organization, as 
well as for the period of actual record. 

In general, only those gaging stations have been tabulated that have 
five or more years of computed record and have a substantial portion of 
their drainage areas unaffected by regulation or diversion. A few stations 
with significant regulation, such as Passaic River at Little Falls and the 
stations on the main stem of the Delaware River, have been included because 
of the widespread interest in their records. Seventy continuous-record 
gaging stations are included in the tabulation. The station data give a 
record of the streamflow experience at the specific locations of the stations 
and provide a basis for estimating future streamflow at these and nearby 
locations. 

Also tabulated in a summary table are estimated figures of discharge at 
4 points on the duration curves for 95 low- flow partial-record stations. 
These values of discharge were used to help define the geographical distri­
bution in New Jersey of elements of flow-duration curves . 

Various aspects of flow-duration curves are discussed to emphasize their 
usefulness and limitations. Finally, a different but similar concept, 
called a "flow-volume" curve, is introduced to demonstrate how basic stream­
flow records may be processed to solve problems dealing with volume of water 
flowing in a stream as contrasted with the rate of flow in the stream. 
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The information in this report will be useful to many governmental 
agencies, engineers, and industries concerned with the availability and 
variability of streamflow. Water is a necessity of life, industry, and 
agriculture. Although New Jersey is situated favorably with regard to 
amount and distribution of precipitation, the quantity of available water 
is limited and already there are some sections of the State where the 
demand for water has exceeded the supply immediately available. The 
futu re development of New Jersey will depend to a great extent on wise 
water management. Many water-storage projects will be needed to make flood 
water, now often lost, available for use during dry periods. Innumerable 
streams will be considered for potential industrial plant locations or 
municipal water supplies. All these water developments of the future will 
require studies of the amount of water available, and the flow-duration 
data in this report will be of value in such studies of future flow 
probability. 

This report was prepared in the Trenton district office of the United 
States Geological Survey under the general direction of John E. McCall, 
district engineer, in cooperation with the New Jersey Department of 
Conserva tion and Economic Development, Division of Water Policy and Supply. 
George R. Shanklin, director and chief engineer of the Division of 
Water Policy and Supply has guided and coordinated the cooperative program . 
Most of the data upon which this report is based were obtained under 
cooperative agreements between these two agencies dating back to 1921 . 

FLOW-DURATION STUDIES 

Records Available 

The records of 70 stream- gaging stations are included in the tabl8s. 
These stations are listed by river basins in downstream order in table 1. 
The length of record of the individual stations varies from 6 to 63 years 
as shown by the bar chart in table 1. Thirty- one of the stations have 
records for the full length of the reference period 1931-60 . Locations 
of the stations are shown on figure 1. Station numbers of the national 
numbering system of the Geological Survey are used for identification in 
both table 1 and figure 1. 

In addition, measurements at 95 low- flow partial-record stations, 
more fully described in a later section , were used in the study of the 
geographical variation of flow duration in New Jersey. These partial ­
record stations are included in table 2 and located on figure 1 . 

Graphical Analyses of Streamflow Records 

Graphical analyses of streamflow records are commonly presented by 
either one of two distinctly different methods . The first method preserves 
the chronological sequence of events by using date or time of occurrence 
as one element of the plot. Examples of this type of graph are hydrographs 
and cumulative hydrographs, called mass curves. The second method shows 
the frequency of occurrence of events, regardless of chronological sequence . 



EXPLANATION 

• Continuous-record 
gaging station 

o Partial-record 
gaging station 
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Table 1.--Inve~tory· of streamflow records in New Jersey and adjoining areas, 1898-1960, used in this report 

Station 
no . 

3680 

3770 
3775 

3790 
3795 
3805 
3815 
3840 
3845 
3850 
3860 
3865 
3875 
3880 
3885 
3895 
3905 
3910 
3915 
3920 
3925 

3930 
3935 

' I Water years of record 

Station name 

Hudson River basin: 
Wallkill River near Unionville, N. Y ... • •.. • ........•.. . .. • 
Hackensack River basin : 
Hackensack River at Rivervale .......... • .•...... . .. . ...... 
Pascack Brook at Westwood . •.. ...... . .... • •.... .. .. . ..... . . 
Passaic River basin: 
Passaic River near Millington .. .... .. .. . .. .. . . .. ....... .. . 
Passaic River near Chatham .... . .. .. .. . ..... . .. . .... ...... . 
Rockaway River above reservoir, at Boonton .. ... . . . ...... . . 
Whippany River at Morris town ..... . .... . . . ...... . .. .. . ... . . 
Wanaque River at Monks .. . ............... . .. . .... . . . ... .. . . 
Ringwood Creek near Wanaque ...... . ...... . . . ........ . .. . . . . 
Cupsaw Brook near Wanaque . . ....... . ...... . . .. .... . . ... . . . . 
West Brook near Wanaque . ....... . ............ . .. . ....... . . . 
Blue Mine Brook near Wanaque .... . ... .. .. . ... . ....... .. . .. . 
Ramapo River near Mahwah . . .. . ........... . ..... . . .. ... .... . 
Ramapo River at Pompton Lakes ....... . . .... r • ••• • • • ••• ••• • • 

Pompton River at Pompton Pl ains . ... . .... . .. ... . .. . .. .. ... . 
Passaic River at Little Falls . ........... . .. .. ..•.. . . . .... 
Saddle River at Ridgewood ..... . .... . . . .. .. .. .. ... . ....... . 
Hohokus Brook at Hohokus . . . . . . ..... .. .... .. . . .. ........... . 
Saddle River at Lodi . . ... . . .. ........ . . . .... .. ..... . ..... . 
Weasel Brook at Clifton .. . ................ . ............. . . 
Second River at Belleville ....... . .... . ... . .... . ......... . 
Elizabeth River basin: 
Elizabeth River at Irvington .......... . . . . . . . . .. ....... . .. 
Elizabeth River at Elizabeth . .. . .. .... . .. . .. .... . . . . .. . .. . 
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Table 1.--Streamflow records in New Jersey and adjoining areas, 1898-1960, used in this report--Continued 

Station 
no. 

3945 
3950 
3960 

3965 
3970 
39 75 
3980 
3985 
3995 
4000 
4005 
4010 
4015 
4020 
4030 
4035 
4040 
4060 

4080 
4085 
4090 
4095 
4100 
4110 
4115 
4125 

Station name 

Rahway River basin: 
Rahway River near Springfield ............................ . 
Rahway River a t Rahway ..•......•............•............. 
Robinsons Branch Rahway River at Rahway .......•........ . .. 
Raritan River basin: 
South Branch Raritan Rive r near High Bridge ......•.......• 
South Branch Rar itan River at Stanton •.............•..•..• 
Walnut Brook near Flemington ................•............• 
Neshanic River at Reaville .......•....•.....•...•.......•. 
North Branch Raritan River near Far Hills ...........•..•.• 
Lamington (BLack) River near Pottersville ................ . 
North Branch Raritan River near Raritan ....•......•....... 
Raritan River at Manville ..•.•...............•.........•.. 
Stony Brook at Princeton ..................•..........•.... 
Millstone River near Kingston ..•.......................... 
Mill stone River at Blackwells Mills .. . ................... . 
Raritan River at Bound Brook .................... . ... .•.. .. 
Green Brook at Plainfield ..... . ............ .. ............ . 
Green Brook at Bound Brook ............................... . 
Deep Run near Browntown ... ... ............... .. ........... . 
Coa sta l basins: 
Manasquan River at Squankum ............. . ... . ............ . 
Toms River near Toms River ........... .... . ... ......... ... . 
Cedar Creek at Lanoka Harbor .... . ........................ . 
Batsto River at Batsto .................. ... .............. . 
Oswego River at Harrisville ............. . . . .............. . 
Great Egg Harbor River at Folsom .......... . .. . ..... . .. .. . . 
Maurice River at Norma ... . . .... .......... .. .. ...... .... .. . 
West Branch Cohansey River at Seeley .. .... ..... ........ . . . 

I Water years of record 

0 
0 
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Table 1.--Streamflow records in New Jersey and adjoining areas, 1898-1960, used in this report--Continued ~ 

Station 
no. 

4340 
4385 
4400 
4435 
4450 
4455 
4460 
4465 
4560 
4570 
4575 
4635 
4640 
4645 
4660 
4665 
4670 
4750 
4775 
4825 
4830 

Station name 

Delaware River basin: 
Delaware River at Port Jervis, N.Y ........ . ... .. ........ . . 
Delaware River at Montague .•................. . ...... .... .. 
Flat Brook near Flatbrookville •.......... ................. 
Paulins Kill at Blairstown ....•............. . ..... .. ... .. . 
Pequest River at Huntsville ..........•...... .. .•....... ... 
Pequest River at Pequest ...............•... ... ..... ....... 
Beaver Brook ne ar Belvidere .......................•....... 
Delaware River at Belvidere ............................ .. . 
Musconetcong River near Hackettstown ......... .....••.. . ... 
Musconetcong River near Bloomsbury ....................... . 
Delaware River at Riegelsville .•................. .. .. ..... 
Delaware River at Trenton ................................ . 
Assunpink Creek at Trenton ............................... . 
Crosswicks Creek at Extonville ........... .... ........ .... . 
Middle Branch Mt . Misery Brook in Lebanon State Forest ... . 
McDonalds Branch in Lebanon State Forest ............... .. . 
North Branch Rancocas Creek at Pemberton .... . .. . ..... .... . 
Mantua Creek at Pitman ............................... .... . 
Oldmans Creek near Woods town ............................. . 
Salem River at Woodstown ....................... . ..... .... . 
Alloway Creek at Alloway ................................. . 

l 
0 
0 
~ 
,....; 

• 

Water years of record 

0 0 0 
N ~ \0 
~ ~ ~ 
,....; ,....; ,....; 

J 

= -- J .... 
I 



Examples of this second method are frequency curves and cumulative frequency 
curves. 

This report deals with flow-duration curves -- cumulative frequency 
curves that show the percent of time during which specified discharges 
were equaled or exceeded in a given period (Searcy, 1959, p. 1). For 
example, in the period 1931-60, the daily mean discharge of South Branch 
Raritan River near High Bridge ( fig . 2) was at least 81.0 cubic feet per 
second for 50 percent of the days . Although all chronological sequence 
of flow occurrence is lost by the flow -durat ion method of analysis, flow­
duration curves give a considerable amount of information on the general 
flow characteristics of streams in a condensed form . 
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Figure 2.--Duration curve of daily flow, South Branch Raritan 
River near High Bridge, 1931-60. 
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Use of Flow-Duration Curves 

Flow-duration curves are based on a specific period o f past record. 
They portray the average frequency of occurrence of various magnitudes 
of st r eamflow for the period during which the record s were collected . I f 
the st r eamflow for this period is representative of the long-term stream­
f low, the durat i on curve may be considered a probability curve and used 
to estimate the percent of time that various discharges will be equaled or 
exceeded in the futu r e . Using the exampl e of the pre ceding section, it 
would be reasonable to expect that the streamflow of South Br anch Raritan 
River nea r High Bridge would be at least 81.0 cubic fee t per second for 
50 percent of the days of some extended period of the f uture as long as 
there were no significant changes in regulation, diversion, or l and cover . 
Construction of reservoirs or other works of man, changes in l and use, and 
wet or dry periods o f yea r s may alter f uture runoff patterns significantly, 
as discussed in later sections of this report. 

Flow-duration curves have been wide ly used in investigations and 
studi es of waterpower , f lood s , water s upply, l ocation of industri a l pl ants, 
pollution, water quality , and the ef f ect of geology on low f l ows . The se 
u ses have been di scussed by Searcy (19 59 , p. 23 - 30 ) ( and severa l examples 
of such uses are presented in the pages cited. 

In general, f low- durat ion curves are mos t useful fo r pre liminary and 
gene r a l studies of the water-supply potentia l of streams . They should be 
supplemented by more comprehen s ive methods of ana l ys is when detailed inves ti­
ga tions of water-resources projects a re desired. 

Presenta tion of Data 

Flow- duration info rmation may be presented as curves or in t ables which 
list coordinate va lues def ining the curves. The basic f low-dura tion data in 
this report are gi ven in tables. Curves may be plotted quite eas ily f rom 
the coordinate values given. 

First, figures are gi ven fo r each sta tion to define duration curves 
rep resenting a ll the avai l able r eco r d up to and including the 1960 wate r 
year. This information is of intrinsic value because it portrays the most 
complete actual record ava ilab l e a t each site. 

It is obvious from the bar chart on table 1, howeve r, that the l ength 
of record of the various station s var i es wid e l y, and comparisons among rivers 
are more meaningful when the data are for concurrent periods of time. More ­
over, flow-duration data are most useful when they represent long periods 
rather th an short and perhaps unrepresentative periods. For these reasons, 
f low-dura tion data are a lso given for each sta tion in this report for the 
reference period 1931-60, which is the longest period of concurrent record 
for a substan tial number of the stat i ons in New J ersey . In those cases 
where the record inc luded the reference period 19 31-60, the duration data 
were computed from the actual stre amflow records. In those cases where the 
gaging station was not in operat ion for the entire period of 19 31-60, the 
duration data were est i mated on the basis of the actua l record a t the station 
and on records for nearby stations. 



The flow-duration data in the main tables are given both as actual 
discharge and as discharge per square mile. The per-square-mile figures 
permit comparison of streamflow at locations with drainage areas of 
different sizes and provide a convenient means for making estimates at 
points other than gaging stations. 

The tabular data for each station are preceded by a brief station 
description which gives the location, size of drainage area, period of 
record available, average discharge, extremes, and remarks. 

9 

Preceding the main body of tables, there is a summary table, (table 
2), which has one line for each station. The data in table 2 are discharge 
figures in cubic feet per second per square mile for the standard reference 
period, facilitating the comparison of flow-duration discharge of the vari­
ous stations, including the 95 l ow- flow partial-record stations. 

Estimating Duration Curves from Short Records or a Few Measurements 

To permit valid comparisons among gaging- station records, the records 
must represent concurrent periods. This insures that any differences may 
be attributed to local climatic or drainage-basin characteristics rather 
than to predominance of wet or dry years during the operation of a partic­
ular gage . For the 39 gaging stations that did not have record for the 
entire reference period 1931-60, extension of the shorter records was made 
by correlation between long and short-term records by the method described 
by Searcy (19 59, p. 12-17). 

So that flow-duration information might be available for many more 
locations than at the limited number of continuous-record gaging stations, 
it was necessary to estimate flow - duration curves at some locations where 
the only base data were a few discharge measurements. Since 1958, discharge 
measurements have been made in New Jersey during base-flow periods (periods 
of no sto r m runoff) on a systematic basis at certain specified locations 
known as low-flow partial-record stations. To date, about 170 sites have 
been so designated. The operating procedure is to measure streamflow at 
these sites two or three times a year when base-flow conditions prevail . At 
these times, three or more days after any significant rainfall, flow in the 
streams is derived essentially from springs and ground water seepage. Usu­
ally, measurements are made in the spring when base flow is high and in the 
summer or fall when base flow is low. Then, after such records have been 
collected for about 5 years , the discharge measurements at the low-flow 
partial-record stations are correlated with the concurrent discharge at a 
nearby continuous-record gaging station. So far, relation curves have been 
defined for 95 low-flow partial-record stations in New Jersey. 

The technique used for estimating duration curves for these 95 low- flow 
partial-record stations was simply to plot the magnitude of the discharge 
measurements at the percents of time indicated by the flow - duration curves 
for the nearby continuous-record gaging stations. Then the estimated dura­
tion curves for the partial-record stations were drawn through the plotted 
points according to the best fit. These curves for the partial-record sta­
tions were particularly useful in the flow-duration analysis because most 
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of the sites are on small streams where the streamflow is representative 
of the local geography and geology and is not a composite of several 
different regions. 

Summarized data for the partial-record station s are included in 
table 2 with a footnote indicating that these estimates are less reliable 
than the data for continuous-record gaging stations . Individual tables 
of estimated flow duration for the period of record at partial-record 
sites are not given inthis report because the data cover only a few years, 
mostly during a drought period. 

Variation of Flow Dur a tion with Period of Record 

Flow-duration curves, when used as probability curves, apply to an 
extended period and may not apply to any specific short period. This 
section is written to demonstrate the possible deviations from an average 
flow-duration curve for any one year, a series of years, or for the vari­
ous months of the year. 

Figures 3 and 4 show the vari a tions in flow - duration curves for the 
individual years during the period 1931-60 for South ·Branch Raritan River 
nea r High Bridge and Great Egg Harbor River at Folsom, respectively . The 
middle curve in each figure is the mean curve based on all the record for 
the period and is the one usually used in investigations. The top and 
bottom curves are for the wettest and driest individual years of the period 
and illustrate how far from the mean curve the flow duration for a single 
ye ar might be in some future 30-year period. The annual mean discharge 
for each individual year of the reference period is plotted as a dot at 
the percent of time that that discharge occurred during the year . To 
avoid a confusion of lines, duration curves are not drawn through the 28 
points between the two extremes, but it is easy to visualize from these 
points the approximate deviations of the individual flow - duration curves 
from the mean curve. These two figures serve as a warning that the per ­
centages indicated by a mean flow - duration curve may not be applicable for 
any one particular year. 

It may be seen from these examples that even in a state as small 
as New Jersey the years of extreme streamflow are not the same ones for 
all stations in the state . The wettest year during the standard reference 
period for South Branch Raritan River near High Bridge, long used in 
hydrologic studies as an index gaging station for north central New Jersey , 
was 1952; whereas the wettest year for Great Egg Harbor River at Folsom, 
in the coastal plain in southern New Jersey, was 1939 . Obviously, the 
wettest years in the two regions resulted from different local climatic 
and hydrologic conditions . The driest years during the standard reference 
period at the two sample stations occurred during the same long- term 
drought; 1932 at the northern station, and 1931 at the southern station . 
The driest years in the entire period of record through 1965 are 1965 at 
the northern station and 1931 at the southern station. 

Figures 3 and 4 also illustrate one example of the use of duration 
curves to analyze streamflow characteristics. It can be seen that the 
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Figure 3.--Range of flow-duration curves for individual years, 1931-60, 
for South Branch Raritan River near High Bridge. 

average of the annual mean discharges for South Branch· Raritan River nea r 
High Bridge falls on the 34-percent point on the flow-duration curve, 
whereas the average of the annual mean discharges for Great Egg Harbor 
River at Folsom falls on the 41-percent point . The higher value for the 
latter station is typical of the coastal plain in New Jersey and results 
from the smaller proportional range of discharge during the year. This 
percentage figure is sometimes used to compare or classify streams. 

Figures 5 and 6 show the variation of flow-duration curves by 5-year 
periods during the reference period 1931-60 for the High Bridge and Folsom 
stations. The curves demonstrate that 5 years is long enough to average 
out the extremes to a significant degree and that the deviations of 5-year 
curves from the duration curves based on the entire reference period are 
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Figure 4 .--Range of f low-duration curves for individual years, 1931-60, 
fo r Grea t Egg Harbor River at Folsom. 

not nearly as gre a t as the ex treme deviations of duration curves for indi ­
vidual years. It should be no ted , however, tha t the values of discharge 
f rom a durat i on curve based on a long period do not app l y exac tly fo r 
any gi ven 5- year period . For mos t of the range of the f low-dura tion curves, 
the wettest 5- yea r period during 19 31-60 wa s 19 51-55 f or the Hi gh Bridge 
s t at i on and 1936- 40 for the Folsom s t ation . The driest 5- year period fo r 
most of the range at both station s was 1931 - 35 , a lthough 1941-45 was lower 
fo r a sma ll portion of the f low- durat ion curves at the Hi gh Bridge station 
and a l most half of the range of the curve s at the Folsom station. 

Figures 7 and 8 show indiv i dual flow - duration curves fo r each month 
of the yea r fo r the High Bridge and Folsom sta tions for the period 1931-60 . 
The curves are qu ite symmetrica l and indicate a systematic advancement from 
one month to the next . They tend t o cross or overlap a t the high discharge 
end, however, re f l ecting the fa ct that major f loods can occur in any month 
of the year in New J e rsey . The curves demonstrate the point that a flow -
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Figure 5 .--Flow- duration curves fo r each five - year period during 1931-60 
f or South Branch Raritan River near High Bridge. 

duration curve based on an extended period of record shows the aver age 
distribution of flow to be expected dur ing a long period but does not 
apply fo r any speci fic month . 

Figures 9 and 10 were prepared to examine how the duration curves 
for the standard reference period, 1931 - 60, compared with the duration 
curves for the entire period of record for the sta tions on South Branch 
Raritan River ne ar High Bridge and Great Egg Harbor River at Folsom . 
At each station, the curve fo r the standa rd reference period is very 
close to the curve f or the period of re cord. The severity o f the drought 
during 196 2- 65 is indicated by the marked deviat i on of the durat i on curves 
for that period f rom the long- term average curves at al l duration points 
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Figure 6.--Flow-duration curves for each five - year period during 1931-60 
for Grea t Egg Harbor River at Folsom. 

at both stations . On f i gure 9, a duration curve fo r 1919-30 shows how 
the discharge for those early yea rs at the High Bridge station compares 
with the dischar ge for l a ter years. 

Flow- duration Cur ves for Passaic River at Little Fa lls 

Flow-duration curves for Passa ic River a t Little Fa lls are presented 
( fig. 11) for f ive di ffe rent periods . Although t hese curves have limited 
hydrolo gic value because of regulation and diversions in the basin, they a re 
presented here because of the widespread interest in the station. Much 
interest results f rom the fa ct that a continuous record is available since 
September 1897 ( from September 1897 to September 1955 at Paterson 3.7 miles 
downstream from the present site at Little Falls ), which is the longest 
continuous record in the state. Another reason fo r interest in this par­
ticular station is that it is the fa rthest downstream station on one of the 
largest rivers in the state . 
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Figure 7.- - Flow-dura tion curves, by months, fo r South Branch Raritan 
River near High Bridge, 1931-60. 

The f low- dura tion curves fo r the standard r eference pe riod 1931-60 
and for t he period of record 1898 -1960 are not very different. If those 
two curves were the only ones plotted in f i gure 11, the conclusion mi ght 
be drawn that the pattern of streamflow did no t vary much during the 
period 1898-1960. The curve fo r 1919- 30, howeve r, shows that the stream­
flow for the lowest 10 percent of the days during this period--that i s, 
f low equa l ed or exceeded 90 or more percent of the time- - was dis tinc t l y 
l ower than that indicated by the mean curve. On t he contrary, the curve 
f or 1898 -1918 shows that the s treamf low for the l owes t 10 percent of the 
days during tha t period was distinctly hi gher than that indicated by the 
mean curve. Much of this diffe r ence in the magnitude of the f low during 
the lowes t 10 percent of the days may be attributed to the variation in 
diversion upstream from the gaging sta tion. The average diversion for 
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Figure 8.--Flow-duration curves, by months , for Great Egg Harbor River at 
Folsom, 1931-60. 

municipal suppl y f rom Pass a ic River at Little Falls for the two periods 
was a s f ollows: 1898-1918 , 44 . 2 cfs; and 1919 - 30, 78.6 cfs . It can be 
seen that the average diversion during 1919-30 was substantially grea ter 
than during the ea rlier period, and consequently the observed f low f or 
the low- f low periods during 1919 - 30 would be expected to be lower than 
during 1898 -1918 . 

The curves of f i gure 11 empha siz e the fact that flow - duration curves 
must represent areas without regulation and diversions to portray natural 
hydrolo gic conditions and the ex tent of regulation and diversions must be 
considered when comparisons among river basins are made. In New Jersey it 
is di f ficult to f ind any areas that are completely free of regulation and 
diversions . This is especially true in the northern metropolitan areas, 
but even in remote rural areas the practice of pumping water from streams 
f or irrigation of crops is increasing rapidly. The flow - duration curves 
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Figure 9 . - - Comparison of flow-duration curve for 1931-60 with those for 
other selected periods for South Branch Raritan River near 

Hi gh Bridge. 

presented in this report are based on the conditions of regul a tion and 
diversions tha t ex isted during the period when the r ecords wer e coll ected. 
Whenever these curves are used to predict ava ilability o f f uture s t r eam­
f low, a llowance must be made for changes in re gulation and diversion 
since the period covered by this report . 

Special Adjustments for Delaware River at Trenton 

Stations significantly affected by regulation and diversions have gen­
erally been omitted f rom this report . The stations on the Delaware River 
have been included, in &pite of the fact that they do not represent natural 
conditions, because of the great importance of the river and the great 
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Figure 10.--Comparison of f low-duration curve fo r 1931-60 with those for 
other selected periods for Great Egg Harbor River 

interest in its records. 
Delaware River at Trenton 
fo r different periods and 

at Folsom. 

Some flow - duration curves are presented for 
( figs . 12-15) to compare natural streamflow 
to show the effects of regulation and diversions. 

In order that the curves for Delaware River at Trenton may be meaning­
f ul, allowances must be made for changes in the artificial manipulation of 
the flow of the rive, , Adjustments are made to observed streamflow to 
attempt to compensat.e fo r regulation and diversions so that the adjusted 
records approximate what the s treamf l ow would have been without any 
interference by works of man. Making such adjustments presents many 
problems. 

In the first place, many adjustments are available only for monthly 
figures, and duration curves a re usually computed on the basis of daily 
figures . Figure 12 illustrates the difference between a flow -durat ion 
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curve for Delaware River at Trenton for 191 3- 64 based on observed month l y 
mean discharges and one based on observed daily mean discha r ges , neither 
of which has been adj usted for regulation. The d i ffere nce between the two 
curves is easily exp l a ined by considerat i on of wha t the curves represent. 
The one is based on a n ar r ay of daily mean discharges fo r ea ch individual 
day of the period, whe r eas the other curve is based on an a rray of month l y 
mean discharges fo r each month of the period. Obviously, no monthly mean 
fo r the Delaware River will be as large as the maximum daily mean, and 
this fact is clearly shown by the portions of the curves representing dis­
charge grea ter than that which occur s 10 percent of the time . Similarly, 
it is not likely that any monthly mean discharge will be as sma ll as the 
minimum daily mean, a lthou gh it is conceivable that these two values could 



have a much smaller difference than the difference between the maximum 
values of monthly and daily means. This fa ct is shown by the portions 
of the curves representing discharge smaller than that which occurs 10 
percent of the time. The obvious result is that there is not as much 
range of discharge in a f low-duration curve based on monthly mean dis­
charges a s there is in one based on daily mean discharges . 

Other problems in adjusting streamflow r e cords involve me thods of 
mak ing adjustments. Records are ava ilable to show, on a monthly basis, 
changes in storage in majo r l akes and reservoirs and the amount of 
significant diversions. A complete adjustment to simulated natura l 
f low would require consideration of many other fa ctors, such as evapo­
ration, bank storage, and time of travel of reservoir releases to point 
of observa tion. The uncerta inties involved in such corrections are 
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such that the U.S. Geologica l Survey does not publish adj ust ed stream­
f low records for the Delawa r e River a t Trenton in its annual reports. 
Adjusted records have been computed, however, on the basis of all 
available records o f regulat ion and diversions in the basin and a llowance 
for excess evaporation f rom the surfaces of the larger man-made lakes and 
reservoirs over that whi ch wo uld be expected to be evaporated f rom the 
l and surface if the lakes and r ese r vo irs were not there . Time of travel 
of wa ter f rom res ervoirs to point of observation was neglected . I f 
streamflow a t the Trenton station fo r different periods i.s to be compared, 
adjusted records must be used, and the ad justed records used herein a re 
the best avai l a bl e . 

Figure 13 shows that the f low-durat i on curve (based on monthly mean 
discharges) for the reference period 1931-60 fo r the Delaware River at 
Trenton does not differ much f rom the curve fo r the entire period of 
record 191 3-64. There is special interest in the period subsequent to 
1954 because that is the period during which there have been diversions 
from the headwate rs for the water supply of New York City . The f low­
duration curve fo r 1954-64 shows that this period, even when adjusted to 
natura l f low to remove e ffec ts of diversion and storage, actually had 
signi f icantly lower discharge for a ll percentage points of occurrence 
except the highest three percent of the months. This curve shows that any 
comp a rison o f the observed f low duration for 1954 - 64 with other periods 
would be misleading unless allowance was made fo r the fact that the 
natural f l ow for this period was below norma l. 

Figure 14 illustra tes the difference between flow - duration curves 
based on monthly observed ond monthly ad justed streamflow records fo r 
Delawa re River a t Trenton fo r 19 54-64 , the period of gr eatest regula t ion 
and diversion. The curves show clearly that the observed streamflow at 
times of low f lows was signi f icantly higher than the natural streamflow 
because of the releases f rom the upstream reservoirs, whereas the observed 
streamf l ow at times of high f low was lower than natura l streamflow because 
o f f lood water going into storage . Throughout the middle portion of the 
curves, the observed streamflow was less than na tura l streamf low because 
of diversions out of the basin. Any increased regulation or diversions in 
the future will tend to magni fy these differences between duration curves 
based on observed and adjusted streamflow records. 
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with those for other selected periods fo r Del aware River 
at Trenton. 

Figure 15 is presented to s how some changes in obse rved streamf low in 
the De lawar e River a t Trenton during the period of record. These curves a re 
of interest in comparing recent observed streamfl ow with the observed st r eam­
f low of the past. The monthly observed curve fo r 1954 - 64 is lower in dis­
charge t hroughout all percentages of occurrence t han the long- term curves. 
Some of th i s differenc e r esults from the fa ct that na tural streamflow during 
this period was lower than normal ( see f i g . 13), and some resu l ts f r om 
i ncreased regulation and diversion. 

Geographical Variation of Flow Durat ion in New Jersey 

Many similarities and contrast s among f low-duration curves for New 
Jersey streams may be recognized by inspection. I t is necessary , however, 
to develop some numerical indices to study the regionalization of these 
curves . On logarithmic-p robability paper ( see f i g . 2), t he curves tend to 
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approach straight lines between the 20 - and SO-percent dura tion point s , 
and in many cases they are nearly s tra i ght be t ween the 10- and 90-percen t 
duration points. Beyond th es e limits, the f low- duration curves may depa r t 
apprecia bly from the straight line and any clas s i f ica tion o f t he curves 
a t their ex tremities must be in very broad bands . The centra l po r tion of 
the curves, however, permits a mathematica l cl a ssification, and this i13S 

been chosen as the basis for portraying the geographical variation of flow 
duration in the state . 

The most obvious characteristic of a flow-duration curve is its slope. 
The slope depends upon the variability of streamflow; the more variable 
the streamflow, the steeper the slope. Lane and Lei (1950) proposed a 
numerical index to measure streamflow variability . Their index is the 
standard deviation of the logarithms o f the discharge a t 10 points of the 
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curve; the discharges which are equaled or exceeded 5%, 15%, 25%, -- - -95% 
of the time. Although this method is quite satisfactory as a measure of 
stream variability, it is apparent that the method is tedious and slow. 
In this report, a procedure to measure stream variability was used that is 
not as precise as the Lane and Lei index , but it is simple to use and quite 
effective in distinguishing the degree of slope for the central portion of 
the f low-duration curves . The discharge at the 20-percent point on the 
f low-duration curve was divided by the discharge at the 80-percent point, 
and the quotient was used as the index of streamflow variability. Obviously, 
f lashy streams have high indices, and streams with comparatively uniform 
flow have low indices. 

Variability indices were plotted on a map ot New Jersey for all 70 
gaging stations i ncluded in this report and for the 95 low- f l ow part i al ­
record stations for which flow - duration curves have been estimated ( fig . 16) . 
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All values were plotted at the location of the stations and exactly as 
computed without any corrections for size of drainage area or for any 
other reason. This procedure was followed because in a state as highly 
developed as New Jersey, streamflow records must be considered basically 
as point information, and extension of the data to ungaged areas must be 
undertaken with caution. Furthermore, the number of locations where 
information is available is great enough to answer many questions directly 
without the need for extending the data on a regional basis. 

The slope of a flow-duration curve is the integrated resultant of all 
the factors that affect the movement of water from the time it falls as 
precipitation until it passes the point in the stream where the records 
are collected. Probably the most important single factor is the geology, 
which determines (in undeveloped areas) how much of the precipitation is 
permitted to infiltrate into the ground and how much is forced to pass over 
the surface of the ground into the nearest water course. Other factors are 
the size of drainage area, topography, land cover, time of year, number and 
size of lakes and swamps, artificial regulation, diversions, and the patterns 
of precipitation. Because these factors are so complex in New Jersey, there 
was no attempt to analyze them individually in a rigorous manner. Rather, 
lines representing equal variability were drawn on figure 17 to indicate 
the general ranges of values of the index in the various parts of the state 
for drainage areas of 25 square miles or greater. Slope quotients for 
drainage areas smaller than 25 square miles were found to be extremely var­
iable and not very useful for general hydrologic classification purposes. 
In drawing the lines of equal variability consideration was given to the 
geology of the state and the size of the drainage area. For instance, an 
index value for a gaging station for a very large drainage area was given 
little weight for the local area but was used to check the average of the 
indices drawn for the various sub-basins that comprised the entire drainage 
area. 

Some striking observations may be made from a study of figure 16. All 
15 stations in the Coastal Plain (roughly south of a line from Trenton to 
Perth Amboy) with a drainage area of 25 square miles or greater had a slope 
quotient within the narrow range of 2.2 to 3.6, showing a relatively small 
variability of streamflow and remarkable consistency among the watersheds. 
By contrast, the slope quotients in the non-Coastal Plain sections of New 
Jersey were quite variable and usually much greater in magnitude. The 
largest quotients, from 15 to 20 for drainage areas of 25 square miles or 
greater, occurred at stations on streams draining Triassic formations in 
southern Hunterdon and northern Mercer Counties. These streams are the most 
vulnerable to flash floods and tend to go dry in summer. 

Anomalies indicate areas where special investigations are required to 
supply explanations. Two adjoining basins in Morris County indicated a 
significant difference in slope quotients. The Whippany River at Morristown 
had a quotient of only 3.7, whereas the Passaic River near Millington, 1ess 
than 10 miles distant, had a quotient of 10.1. The principal cause of the 
unusually large slope quotient for the Passaic River near Millington is 
believed to be the evapotranspiration from Great Swamp which reduces the 
summer flows. Two adjacent basins of comparable size in Lebanon State 
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Forest had slope quotients of 16.2 and 1.99. The unreasonably high value of 
16.2 for a station in the Coastal Plain is an indication of ground-water 
underflow past the gaging station, which causes the observed streamflow in 
periods of low flow to be much less than would be expected . These examples 
are sufficient to demonstrate that a value of the streamflow variability 
index may be picked from figure 17 to give an average value for natural 
conditions, but for any specific site some measurements of streamflow are 
necessary to ascertain whether any unusual conditions exist . 

If most flow-duration curves may be considered to be straight lines on 
logarithmic-probability paper between the 20- and 80-percent duration points, 
the discharge at the 50-percent duration point in conjunction with the vari­
ability index will define the duration curve between those limits . The 
discharge at the 50-percent point multiplied by the square root of the 
variability index gives the discharge at the 20-percent point, and similarly 
the discharge at the 50-percent point divided by the square root of the 
variability index gives the discharge at the 80-percent point . Thus the 
discharge at the 50-percent point is the second item of classification in 
portraying the geographical variation of flow duration in New Jersey. 

Figure 18 is based upon the discharge per square mile of the 50-percent 
duration points for all gaging stations in this report and for the 95 low­
flow partial-record stations for which flow-duration curves have been 
estimated. Once again, all values were plotted at the location of the 
stations and without any corrections. Lines of equal discharge per square 
mile were drawn on the basis of the plotted points, geology, topography, 
size of drainage area, and the precipitation pattern. The lines may be 
considered to represent the general runoff pattern at the 50-percent dura­
tion point for drainage areas of from 25 to 100 square miles . Diversions 
and regulation have a direct effect on the streamflow, however, and those 
factors must be investigated before a detailed estimate of streamflow at 
the 50 - percent duration point is made for any ungaged area from figure 18. 

Information from flow - duration curves may be used to plot maps of 
streamflow at any given percent duration point. One of the most useful 
is the plot at the 90 - percent duration point as shown in figure 19 . The 
streamflow per square mile at the 90-percent duration point may be used as 
an arbitrary index of dry-weather flow, since the streamflow at such times 
is almost entirely from ground-water sources. Figure 19 is based upon this 
plotting for the same stations that were used in figures 16- 18. All values 
were plotted at the location of the stations and without any corrections. 
Lines of equal value were drawn principally on the basis of the plotted 
points with some consideration to geology, topography, and size of drainage 
area. The pattern of streamflow portrayed on figure 19 represents conditions 
for the reference period 1931-60. It is obvious that such dry-weather flow 
is particularly subject to influences of man, and all the cautions mentioned 
for the use of figure 17 for ungaged areas apply to the use of figure 19 . 
The map is useful, however, in indicating areas where natural dry- weather 
flow is relatively high and where it is low . 
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FLOW-VOLUME STUDIES 

Concept 

If, in the definition of a flow-duration curve, the word "volume" is 
substituted for "time" and the other word changes needed to present this 
concept are made, a " flow-volume" curve may be defined as "a cumulative 
frequency curve that shows the percent of volume of streamflow that 
occurred at discharges of a specified or greater rate in a given period.'' 

This concept, first suggested by R. H. Tice (written communication, 
1958), is espec i ally useful in studying problems of pumping water from a 
river at times of high water or when streamflow is above a given base. 
The same form is used for plotting both flow-duration and flow-volume 
curves. The ordinate scale represents discharge in both cases, but, 
whereas the abscissa representspercent of time for flow-duration curves, 
it represents percent of volume for flow-vol ume curves (see fig. 20) . 

The volume of water which flows past a point in the stream during 
one day (simply the daily mean discharge multiplied by one and expressed 
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as cfs-days) is the most convenient unit for compiling flow-volume data, 
although other units could be used. One cfs-day equals 646,300 gallons. 
The daily flows during the given period are arranged according to magnitude 
(this is exactly the same array used in preparing a flow-duration curve) 
and the percentage of the total volume of streamflow during the period 
that occurred at discharges of a specified or greater rate is computed. 
In preparing a flow-durat ion curve, the number of days (or other unit of 
time) in each class is totaled; in preparing a flow-volume curve, the 
volume of water in each class is totaled. 

Example 

The gaging station on South Branch Raritan River at Stanton has been 
chosen to illustrate a flow - volume curve. Figure 20 shows both the flow­
duration and flow - volume curves for South Branch Raritan River at Stanton 
for the standard reference period 1931-60. 

It may be seen, for example, that a discharge rate of 200 cfs or 
greater occurred on only 40 percent of the days during 1931-60, but during 
that 40 percent of the days 74 percent of the total volume of streamflow 
occurred. If it were decided to pump from the river only when the stream­
flow was 500 cfs or greater, the curves show that such a magnitude of flow 
occurred on only 9 percent of the days, but still 35 percent of the total 
volume of streamflow occurred during those comparatively few days. The 
curves show, too, that nearly 98 percent of the total volume of streamflow 
occurred during the 87 percent of the days when streamflow was 60 cfs 
or greater . 

SUMMARY 

Flow-duration curves, which show the percent of time during which 
specified discharges were equaled or exceeded in some past period, may be 
used to estimate the availability of streamflow in the future as long as 
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their limitations are understood. The curves show the average distribution 
of flow which may be expected during an extended period, but they do not 
apply for any specific year, season, or month, and they must be corrected 
for changing conditions of regulation or diversion. With these limitations 
in mind, however, they may be used in investigations of waterpower, f loods, 
water supply, location of industrial pl ants, pollution, water quality, and 
the effect of geology on low flows. In general, f low-dura tion curves a re 
most useful for preliminary and genera l regional studies. They should be 
supplemented by more comprehensive methods o f analysis when detailed 
investigations at a given location are required . 

This report contains f low-durat ion da ta in tabular f orm fo r 70 contin­
uous-record gaging sta tions in New Jersey . Presented f or each sta tion are 
discharge figures f or both the period of record and fo r the re ference period 
1931-60 in cubic feet per second and a lso cubic fee t pe r second pe r square 
mile. As all data a re given fo r specif i ed points o f duration, comparisons 
among stations may be made eas ily. Table 2 was designed specifically for 
this purpose. 

Also included in this report a re 3 maps of New J ers ey , ( f i gs . 17-19), 
showing resp ectively for a r eas f rom 25 to 100 square miles t he geogr aphical 
variation of the slope of f low-durat ion curves, the discha r ge per square 
mile at the 50-percent duration point, and the discharge pe r square mile 
at the 90-percent duration point. These maps are intended fo r gene r a l use 
only, and it is recommended that no f low-probability curve be synthesized 
fo r use at a specific point without some field investigat i on. 

The de f inition o f the lines on figures 17-19 was improved considerably 
by using information f rom estima t ed f low-duration curves at 95 low- flow 
partial-record stations. Individua l f low-duration tables for the partial ­
record s tations are not presented in this report, as the estimates a r e 
based on sparse data collected predominantly during drought years . How­
ever , summarized data for the partia l-record stations, at 4 specified 
points of duration, adj usted to the 19 31-60 re fe rence period, are i ncluded 
in tabl e 2 , r epresenting the best such info r mation avai l able a t present 
for many small str eams. The program of part i al -record stations is operated 
so that the number of specific points in the state where estimated flow ­
duration curves may be constructed is constan tly increasing . Already some 
info r mation is available at more than 170 such l ow- flow partial-record 
stations and each year the number of these which may be used for con­
structing estima ted flow - duration curves and minimum flow information grows . 

The concept of flow-volume curves is introduced. These curves are 
similar in form to flow - duration curves and are based on the same data . 
They deal with vo lume of f low above a given rate, however, instead of f r e ­
quency of flow above a given rate. No tables of f low- volume curves are 
presented in this report, but the method of computing such curves is 
described briefly. The presentation herein of an example of a flow -volume 
curve may help to determine if there is a demand fo r computing tables of 
flow - volume data . 
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FLOW-DURATION DATA 



Table 2.- -Dttc.harge, in cubic. feet per second per square mile, fo r selected percentages of duration, fo r New Jersey stream-gaging station~~, 1931 - 60 

Stat Lon 
No. 

* 3677 
*3678 
*3679 

3680 
3770 

3775 
*3787 .5 
*3188 
*3788 .5 
*3789 

3790 
*3792 

3795 
*3795. 7 
*3797 

3805 
3815 

*3816 
*3817 
•3818 

*3819 
*3820 
*3820.5 

3840 
3845 

3850 
3860 
3865 
3875 

*3876.7 

3880 
3885 
3895 
3905 

*3907 

*3908 
3910 
)915 
3920 
)925 

)9)0 
3935 
3945 
3950 
3960 

3965 
*3966 
*3967 
*3969 

3970 

*3971 
397 5 
3980 
3985 
3995 

*3995. 7 
*3996 
*3997 
*3999 

4000 

4005 
*400~.4 

*4005. 6 
*4005.8 
*4006 

*4006 .4 
*4006. 7 
*4007 
*4007.5 
*4007. 7 

*4008 
•4009 

40 10 
*4011 
*4012 

40 15 
*4016 
*4017 
•40 18 
*4019 

4020 
*4027 

4030 
*'•031 
*4034 

Statf..on Name 

Wallkf..ll River at Prankll.n .. . ..............• . ... . ....... 
Papakatf..ng Creek at Pellettowon . . .. ......... •.. ...•... . .. 
Clove Brook at Sussex .......... .. ......... . . .. . . .. . .... . 
Wallkf..ll Rf..ver near Unlonvf..lle, N.Y ... . .. . ....... .... . . . 
Hackensack River at Rivervale .... . ....... . .•. . .... ... . .. 

Pasc.ack Brook at We atwood . .. ........• . . . ..•.. ..... . ..• .. 
Great Brook at Green Village ...... . ........... .. . .... . . . 
Primrose Brook near New Vernon .... ..•... . .•.....•.. . .... 
Great Brook near Sasking Ridge .... . . • . . ...•.....•.... • .. 
Black Brook near Meyersville ... . ... . . .... ... . . . . .. . .. • .. 

Paaaaic River near Millington . ..... .. ........ ..... .. . ... . 
Dead River near Millington ......... .. .... .. ... . . . .. . . .. . 
Passaic. River near Chatham ...... . ........•...... . ....... 
Pa1saic. River at Hanover .......... . ......•...... . ...•... 
Roc.kavay River at Berkshire Valley ................... .. . 

Rockaway River above reaervol.r, a t Boonton ... ... .. .... .. 
Whippany River at Morriacovn ....................... ... .. 
Whippany River nea r Whippany .. ...... . ...... . ... . . . . . • . . . 
T'roy Brook at Troy Hilla ................ • .......... . .. . . 
Whippan y Rive r near Pine Brook . .. . ... . . . • . .. ..• .. .. . •... 

Pas sate. R.l.ver at Pine Brook .... o . . . . ................... . 
Paaaal.c River at Two Bridges . ... . . .. o • •• o •• • ••• • ••••• • • • 

Pequannock Rl.ver near Stockhol m .. o ••••••••••• • • • •• •• • •• •• 

Wanaque River at Honks . .. o ••• •• ••••• • • • • • • •••••••••••• • • 

Ringwood Creek near Wanaque .. . .. . ... . ..... . ...•.. .. . ••.. 

Cupsav Brook near Wanaque . ... . .... .•.. . .• • ... . . ... .. . ... 
West Brook near Wanaque . ... . .... ..•. .. . .......•. . ....... 
Blue H.l.ne Brook near Wanaque ...........••.....•....... .. 
Raupo Rive r near Mahwah . . . . . . .... .. ... . • • . ............. 
Ramapo River nea r Darlington ......•. . .......... ....•. . . . 

Raupo River at Pompton Lakes o ..........• •. . ... . . . . ... . . 
Pompton River at Pompton Plains ... ... . ... . ........ . ... . . 
Pauaic River at Little Palla .... . .. ... ........ ... .. ... . 
Saddle River at Ridgc\IOod ............ ..... .... •• .. . .. . .. 
ltohokua Brook at Wyckoff .... . ........... . ...... . ... .. .. . 

Valentl.ne Brook at Allendale ..................•.. ... •. .. 
Hohokua Brook at Hohokus . ... . o o •••••• • ••••••• ••••••••••• 

Saddle River at Lodi . . . ... .... . ....... . ..... . • .. ... •. . .. 
Weasel Brook at Cll. fton ... .... ... . .... . .. o . ...... . . .... . 
Second River at Be ll evU l e ............................ .. 

Eliubeth River a t Irvington .. .. ......... ..... ..... ... . . 
IUi~abeth River at Bliz.abeth ... ...... .. . ...... ... ..... .. 
Reh\lay R.iver near Sp r i ngfie l d ... . ... o •• o .. ... . •.. . . .. . .. 
Rah .... ey River at Rahway .. .. . .. . .. .. .. . . ... . .. . .......... . 
Roblnaona Branch Rahway River at Rahway o ..... . ... . . .... . 

South Branch Raritan River near High Bridge ............ . 
Sp ruce Run near Cl i nton .. . ...... .. . . o . . o . . . . .. . ...... . . . 
Hulhockavay Creek near Clinton ... . ..................... . 
Cakepoulin Creek at Lansdovneo . ...... . . .... .. o . . ... . . . . . 
Sou t h Branch Raritan River at Stanton 

Presco tt Brook at Round Valley .. .. .. ...... ... .. . ...... .. 
Wa lnut Brook nea r Flemington ... . ..... . .. .. . ...•....... . . 
Neshanic River at Reavi ll e ................... . • ..... . .. . 
No rth Branch Raritan River near Far Hilla ..... .. .. . . ... . 
Laml.ngton (Black) River near Pottersville .. . . . •. .. .. . . . . 

Rockaway Creek at HcCrea Hilla .... .... ................ .. 
Sou th Branch Rockaway Creek Tributar-y at Lebanon ....... . 
Rockaway Creek at Whitehouse . ......... .. . ... o .. o .. ..... . 
Chamber a Brook at North Branch Depot ...... . . . . ... .. .... . 
North Branch Raritan River nea r Raritan . .. . . .... . . .. • . . . 

Raritan River at Manville 
Hil la tone River near Manalapan .. .. . ... .. .... ... .... .•... 
Mill s t one River a t Applega rth ..... ,., .... .... . .....•.... 
Millstone River at HightatO'om ............... o • •••• • ••••• 

Millstone River a t Locust Co rne r ...... .. ...... .. . .. ... .. 

Willa tone River near Crovers HUla ....... o o . . ......• . ... 
Cranbury Brook at Old Church ............. .. . .. ......... . 
Cranbur-y Brook at Cranbury Station .. .. ...... .. .. ....... . 
Big Bea r Brook near Hickor-y Co rne r ... . . . ... .. •.. . . . •.... 
Little Bear Brook at Hickory Co rner .....•....•..... .. . .. 

Bl.g Bea r Brook nea r Grovers Hilla .............. .... ... .. 
Stony Brook at Glenmoo re ........ ..... .. • . .. .. ••.. . . • •. .. 
Stony Brook at Princeton . . . . . o .. . . ... .. •.. ...•.. . ....... 
Stony Brook at Cla rkav l.ll e .. .. .... . .. ............ .... . .. 
Duck Pond Run at Clarksville ......... ................. .. 

Millstone River near Kingston . . ..... .. . • • ....•.... .• .... 
Beden Brook near Rocky Hill ..... .. ............ . ........ . 
Pl.ke Run near Rocky Hill . .. .... .. .. .... , ........ . . ..... . 
Ten Hile Run near Blackwell a Hilla . .. . . ...... .. .. ..... .. 
Six Hile Run at Blackwell a Hilla . . . ..... .. . ..... . . .. ... . 

Hilla to ne River at Blackwell a HUla .............. .... . .. 
Royce Brook at Manville . . .. . ..... . . ............. . .. . . .. . 
Raritan River at Bound Brook ............ , . .. . .. ........ . 
East Branch Hiddle Brook at Hartl.nsvil l e ........ ... ... . . 
Green Brook at Seeley Mills .. . ......... . .... o . • . ... .• . . . 

Dr:;::st~--~----~---~r-c_rs_m,-fo~r~pe~r_c_e_n_t_dru_ra_t_L_o~n-l_n_d_Lc_art-•d---,-----r----.---­
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1.71 
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Table 2 . -- Dischar&e, in cubic feet per second per square mile, for selected percentages of duration. for New Jersey stations, 1931-60--Continued 

Station 
No. 

403~ 
4040 
4060 

Station Name 

Green Brook at Plainfield ..... . ........ . ...• . ... . . . ... 

Drainage Cfsm for percent duratlon indicated 

(s:r:~) --~---,--2--r--~-,--l-0-.--2~0-r--~-0-,--8-0--r-9-0---,-9-~--,--9-8--r-9-9--,-9-9-.~---

Green Brook at Bound Brook ..••.• . . . •• • . ....•..•.•.•. . , 
9.7~ 11.9 8 .62 4 .87 2.77 1.~6 0.636 0.19 1 0 . 096 0.059 0.0)3 0.017 0.011 

Deep Run near BrowntO\olll .... . . .. ..•.....•...•.••.•. . .. o 
Shark River at Glendola ...•..... . •..• 0 •••• • • 0 • • • ••• • •• 

49 9. 29 5 . 82 ).80 2.~7 1.67 .918 .)39 .212 .135 .073 .06~ .0~2 

*4077 
*4078 

8 . 07 10 .8 7.56 4.28 2.8) 1.98 1.14 .471 .294 . 176 . 110 .087 .071 
a i O 2 .30 1.40 .820 . 660 

Wreck Pond Rrook near Spring Lake .... ........... ... . .. a 7 1.97 1. 27 .829 .686 

*4079 
4080 

*4081 
*4083 
*4084 .4 

*4084 .6 
*4084 . 9 

4085 
4090 

*4090. ~ 

Manasquan River at West Farms ... ... ......... .. ....... . 
Manasquan River at Squankum ... . ......•..• . o ...•.•... . • 
North Branc h Hetedeconk River at Lakewood . .••. • . •..•. 

0 

Halo Branch Toms River at Whitesville •... . •...••.....• 
Union Branch at Lakehurst •.. . ..... , . . . ... . ..... . •• . , .. 

Hanapaqua Brook at Lakehurst., .. . .•...•. , . • , ......... . 
Ridgeway Br anch near Lakehurst •. .... • . . . . . ••.. •. ••...• 
Toms River near Toms River ... ... .. • .. ... . . ..•.. . •....• 
Cedar Creek at Lanoka Harbor ....... . ................. . 
North Branch Forked River ncar Forked River •....••... o 

*4091 Oyster Creek near Waretown . .... ... ... . ...•...... • . .. . . 
*409l.5 Hill Creek near Hanaha\lkin ... ........ .... . 0 . .... o ... .. 

*4092 Fourmile Branch Hill Creek near Manahawkin .... , . • . . ... 
*4092 .5 Cedar Run nea r Manahawkin •...... . •...•......... . ....•. 
*4093 Hill Branch 1\.ackerton Creek near Tuckerton ......• . .... 

*4094 -~ 
409~ 

*4098 
4100 

*4108 

4110 
*4112 
*4113 
411~ 
412~ 

*4130.6 
4340 

*4384 
438~ 

*4398 

*4399 
4400 

*4401 
*4428 
*4433 

•4434 
443~ 

44~0 

44~~ 
4460 

446~ 

*4551 
*4553 
4~60 
4~70 

4~7~ 

•4581 
*4584 
*4~86 
*4~87 

*4609 
*4613 
*4619 
*4622 
*4628 

463~ 
4640 
464~ 

*4645 .4 
*4645 .8 

*46~8 .8 
4660 
466~ 

4670 
*4670 . 2 

Springers Brook near Indian Hills ..•. . .... . .... o •• •• •• 

Batsto River at Batsto •... . •...... . . ..•......•... . . ... 
West Branch Wading River ncar Harrisvi lle . .•. .••• ..• • 
Oswego River at Harrisville .......................... . 
Four mile Branch near Williamstown .........••... o ... . .. 

Great Egg Ha r bor River at Folsom ..................... . 
Babcock Creek at Hays Landing . . •...• .. .. . oo • • •• ••• •••• 

1\.ackahoe River at llead of River ..................... .. 
Maurice River at Norma •.. .. •. .. . o o ..... ... .•. . .•• . .... 
West Branch Cohansey River at Seeley . o ..• • . . .. . • . .•• ,

0 

Canton Drain nea r Canton . .• . ...•.. . ••. . ..•••.•.••••... 
Delaware River at Port Jervis, N.Y ....... . ........... . 
Shlrncrs Brook near Montague . . ••.....•..• . . . ....•... . .. 
Delaware River at Montague . ...••....•. o•• .. .• ·o . . .•... 
Big Flat Brook near Hainesvil l e .... . ..... . . .... o . .... . 

Little Plat Brook at Hainesville ............... o .... .. 

F l a t Brook near Flatbrookville ............ ...... .... . . 
Vancampens Brook near Millbrook .....•.....•. ... . o • •• • • 

Stony Brook near Columbia ..... . ..................... .. 
Paul ins Klll a t La fayette .......... .. . .. ...... ..... .. . 

Culvers Creek at Branchville ... . ..... .. .... . ....... . .. 
Paullns Kill at Blairsto\olll .... ..... ................. .. 
Pequest River at Huntsvill e ................ .. ....... .. 
Pequest River at Pequest ... . ...... .. .. .. ............ .. 
Beaver Brook near Belvidere ........ . . . . ..... . . . ..... .. 

Delaware River at Belvidere .......................... . 
Lopatcong Creek at Phillipsburg .... . ... . . .•...... o .. .. 

Pohatcong Creek at Ca rpentersville • . ..... . • . . ....•.... 
Hu sconetcong River near Hackettstown .•. . • o •. o . . o •• . ... 
Husconetcong River near Bloomsbury ...... . .. . ....• • . .. . 

Dcdnware River at Riegelsville •.. ....... .. • .. .. . ... . . • 
Hakihokake Creek at Milford . ... . ...• .. ... . . . .... . • . ... 
llarihokake Creek near Frenchtown . . ... .. .. . .... . ..• . ..• 
Nishisakawi.ck Creek at Frenchtown .......••. . .....•.... 
Little Nishisaka\J'i.ck Creek at Frenchtown . . . . ...• . • . . . • 

Locka tong Creek near Raven Rock .......•• .. ...... . . . ... 
Wickecheoke Creek at Stockton . ..• . . . o o ....•••.• . •••• . . 
Alexauken Creek near Lambertville .....• .. . • . .....•.•.. 
Moore Creek near Titusville .... ... ............. ... . .. . 
Jacobs Creek at Somerset ...... . •..... . ... . •• .....• • ... 

Delaware River at Trenton . ....•....•.•..• . • . •...• • .... 
Assunpink Creek at Trenton .... . .. ... •. ....••.... . ••.. . 
Crosswicks Creek at Extonvllle •.....•.....• . .. . . . •. ... 
Crafts Creek at Hedding ............... . .... . ........ . . 
Assiscunk Creek near Columbus • . .. . . .......•........... 

Southwest Branch Rancocas Creek at Medford •....... . . .• 
Middle Br anch Mount Misery Brook ir:. Lebanon State lorest 
HcDonalds Branch in Lebanon State For est . .. . ......... . 
North Branch Rancocas Creek at Pemberton ....•. . . . . .... 
Hill Creek at Willingboro . ...........• . •o . . .... . . . ... . 

a30 
43.4 

a30 
a4~ 

a20 

a8 
•2~ 
124 
56.0 

a13 

siO 
aiO 
.~ 
a3 
a4 

aiO 
70. ~ 

a90 
64 .o 
a8 

56.3 
a21 

·~~ 
113 

2 . 55 

.~ 
3 , 076 

6.95 
3 ,480 

a2 1 

a9 
6~ . 1 

7.27 
3.~ 1 

33.6 

a ll 
126 
)1.4 

108 
36.2 

4 .~35 
14. 2 
~ 7 .I 
70 .0 

143 

6,328 
17. 2 
9. 7~ 

II. I 
).~0 

23 . 3 
26.~ 
14.9 
10. 2 
13.4 

6 , 780 
89.4 
8) .6 
a8 
a7 

·~~ 
2 . 73 
2 . 31 

Ill 
a8 

•4670 . 7 
*467 1 . 5 
*4673 . ~ 

47~0 
*4771 

North Branch Pennsauken Creek at Maple Shade • . .. . ... .. 
Cooper River at Haddonfield . ..................•. . ..... 
North Branch Big Timber Creek Tributary at Laurel Springs 
Mantua Creek at Pitman •....•..• . • o •..•.. . . . ... . · · · · · · ·1 
Raccoon Creek near Mullica Hill ............ . ........ .. 

a8 
17 .4 
a6 

6 . 75 
a9 

8.29 6.34 4. 15 2 . 90 

4.84 4.19 
~ . 27 4.39 

).3~ 2.78 
).43 3.04 

6 . 67 ~.32 ) . 97 3.12 

4.69 3.91 3.00 2 . )8 

5.06 4.19 3 .27 2.66 

4 . 29 3 .7 2 2 .92 2.48 
2.6) 1.88 1.2~ 1.04 

10.9 8.13 ~ . 46 ).84 

10. 1 7.90 ~ - 34 3.79 

10 .9 7.99 ~- ~~ 3.63 

9 . 21 6.98 4 . 68 3.33 
6.7 ~ ~ . 41 4 . 08 3.18 
6.02 ~ .19 ) . 98 3.10 
8.01 6.13 4 . 36 3.31 

10.3 7 .7 2 ~ - 2~ 3.79 

7.14 ~ - 86 4.57 3.71 
6.22 ~ .1 7 3 . 92 3.08 

9 . 32 7.19 ~ .06 ).79 

8 . 8~ 6 .93 ~ . 01 3 . 76 
7 .83 6 .1 ~ 4.08 2 .8 ~ 

9.09 6.82 4.31 2 . 99 

3.41 2 . 86 2.09 !. 59 
3.03 2 .60 2.10 1.69 
~ . 41 4 . ~0 3 .47 2 . 7~ 

5 . 26 4 . 30 3 . 20 2.~2 

2 . 30 
2.0~ 

I. 37 
1.82 
2 .8~ 

1.2~ 

2.~6 

2.26 
2.43 
2.31 

1.4 3 
1.22 

.800 
1. 24 
1.9~ 

.838 

.368 
1. ~3 
I. 70 
1. 23 

5.20 3.50 
2 . 70 1.90 
2.40 1.30 
2.67 1.10 
1.6~ .938 

3.40 
2.4 1 
2.89 
1.81 

.97 

2 .06 
1.71 
1.07 
2 .00 

.87 

I. 26 
2.50 
2.24 
2.50 
2.48 

2 . 22 
2.43 
2.89 
I. 71 
2 . 32 

2.82 
2.30 
2.42 
2 . 22 
2.27 

2 .6~ 
1.34 
1. 30 
2. 74 
2 . 34 

2 .6 ~ 

I. 72 
1.64 
1. ~3 

. 94 

1.4 ~ 
1. 5) 
1.~6 
1.17 
-~2~ 

I. 31 
.857 
.609 

1.29 
.6~1 

.680 
1.12 
1.06 
I. I ~ 

. 976 

.8 78 
1.12 
1.17 
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4775 Oldma ns Creek near Woodstown ... .... . .... .. ......... .. . 19. 3 5 o80 4 . 56 3 . 16 2 . 36 1.11 .974 . 580 . 482 .399 .'326 . 269 
4825 Salem River at Woodstown.. ............................ 14.6 10 . 7 7.26 3.97 2 . 50 1.60 .849 .432 .29 5 . 199 .119 . 040 

*4829 Cool Run nea r Alloway .................. .... ........... aS 1.74 1.14 . 730 . 566 
*4829 . 5 Cedar Brook near All.oway ......... . .......... .. ........ a4 2 · 18 1. 50 · 575 · ;~: _

162 
_
114 

_
092 4830 Alloway Creek at Alloway........... .. ................. 21.9 6 . 94 5 . 11 3 . 38 2 . 37 1.58 . 72 1 .34 2 · 

* Low-flov partiol-record st.!!ltlon . Discharge, obtained from estimated duration curve, less reliab le than that for continuous-reco r d gaging sta tion . 
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3680 . Wallkill River near Unionville, N.Y. 

Location . - - Lat 41 °15'35", long 74°32'55", on right bank at downstream side of highway bridge on the 
Quarryville-Milton road, 1 mile upstream from small t ributary, 2 miles south of the New York ­
New Jersey State line, and 3 miles south of Unionville , Or ange County . 

Drainaee a r ea . --144 sq mi. 
Duration data available .- -Water years, 1938-60 . 
Average discharee .--23 years (1937 - 60), 224 cfs . 
Extremes .--1937 - 60: Maximum discharge , 6 , 880 cfs Aug . 19 , 1955; minimum, 6 . 4 cfs Sept . 30, 1941 . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 2 5 10 20 so 80 90 95 98 99 

1938-60 cfs 1,280 1,020 750 540 350 128 44 27 . 5 19.8 14 . 8 12.2 
cfs/sq mi 8 . 89 7.08 5.21 3. 75 2. 43 .889 . 306 . 191 . 137 . 103 . 085 

1931-60 cfs 1,280 1,020 740 530 335 126 42 . 5 26.5 19.8 14.8 12.0 
cfs/sq mi 8 . 89 7.08 5.14 3.68 2.33 . 875 . 295 . 184 . 137 . 103 . 083 

HACKENSACK RIVER BASIN 

3770 . Hackensack River a t Rivervale 

99 . 5 

10 . 6 
.074 

10 . 6 
.074 

Location .--Lat 40 °59'55' ' , long 73 °59'27", on right bank at Westwood Avenue, Rivervale, Ber gen County, 
l~ miles ups tr eam f r om Pascack Br ook , 4 . 6 miles ups t ream from Oradell Dam, and 27.2 miles ups t ream 
from mout h . 

Drainage area .- -58 . 0 sq mi . 
Duration data ayailable .- -Wa t er years, 1942 - 60 . 
Ayeraee dis char ge. - - 19 years ( 1941 - 60), 97 . 4 cfs (unadjusted) . 
Extremes.-- 1941 - 60: Maximum dischar ge , 1,450 cfs Oc t. 17, 1955; m~n~mum , 5 . 5 cfs Aug . 30 , Sep t . 2 , 1953 . 
Remarks .--Flow regulated by DeFor es t Lake . Dive rs ion at West Nya ck, N. Y. , fo r municipal wa t er s upply for 

city of Nyack , N. Y. 

Per cent of t ime di s char ge indica t ed was equaled or exceeded 
Period Discharge 1 2 5 10 20 so 80 90 95 98 99 99 . 5 

1942- 60 cfs 540 420 290 210 140 63 27 . 0 18 . 4 13 . 8 10 . 0 8 . 4 7. 2 
cfs/sq mi 9 . 31 7. 24 5 . 00 3.62 2. 41 l. 09 . 465 .317 . 238 . 172 . 145 . 124 

1931 - 60 cfs 520 400 280 200 134 59 25 . 0 16 . 0 ll. 2 7. 8 6.2 5 . 1 
cfs/sq mi 8 . 96 6 . 90 4 . 83 3.45 2. 31 l. 02 . 431 . 276 .193 . 134 . 107 . 088 

3775. Pascack Br ook a t Wes t wood 

Location.--Lat 40 °59 ' 33" , long 74 °01 ' 19" , on right bank 75ft ups t ream f r om Harr ing t on Avenue i n Wes t wood, 
Ber gen County , 500 f t downs t r eam f r om Mus quaps ink Brook,and 2. 3 miles upstr eam f r om mou t h. 

Drainage a r ea .- -29 . 6 sq mi. 
Dura t jon da t a available .--Water year s , 1935 - 60 . 
Avera ge Dis charge . - - 26 year s ( 1934- 1960) , 52 . 8 cfs (unadj usted) . 
Extr emes . --1934- 60: Maximum di s char ge , 1 , 610 cfs J uly 23, 1945; minimum, 5. 8 cfs Oc t . 21 , 1949; minimum 

daily , 6 . 1 cfs Oct. 21 - 25 , Nov . 10, 11 , 1949 . 
Remarks .- - Flow r egula t ed by Woodcl iff Lake 3 miles above s t a t i on . Wa t er divert ed fo r municipal supp l y by 

Spring Valley Wa t er Works and Supp ly Co . by pumpage f r om we l l fiel ds i n headwa t e r a r ea of Pascack Br ook 
i n vicini t y of Spring Valley, N.Y. , and by Par k Ridge Wa t e r Departmen t by pumpi ng f rom wells above 
Woodcliff Lake probably r educes fl ow past this s t a t ion. 

Per cent of t ime dis char ge indi ca t ed was equal ed or exceeded 
Period Dischar ge 2 5 10 20 so 80 90 95 98 99 99.5 

1935 - 60 cfs 300 218 140 100 70 38 . 0 20 .5 14.0 11.0 9 . 3 8 .5 8.0 
cfs/sq mi 10 . 1 7. 36 4 . 73 3.34 2. 36 l. 28 . 693 . 473 .372 . 314 .28 7 . 270 

1931 - 60 cfs 295 216 140 97 68 3 7. 0 20 . 0 13 . 6 10 . 6 8 . 7 7. 8 6. 4 
cfs/sq mi 9 . 97 7. 30 4. 73 3.28 2. 30 1. 25 . 6 76 .459 . 358 . 29 4 .264 . 216 
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3790. Passa i c River near Millington 

Location.--Lat 40 . 40'48", long 74°31'45", on ri ght bank 200ft downstream from Davi s Brid ge , i n Somerset 
County, 0 . 7 mile northwest of Mil lington , Morris County, and 1 . 8 miles downstream from Black Brook. 

Drainage area. --55 . 4 sq mi . 
Duration data available.--Water years, 1905, 1922 -60. 
Average discharge . - -40 years (1904-5, 1921-60), 88 .3 cfs . 
Extremes . - - 1903~, 1921 - 60: Maximum di scharge, 2 , 000 cfs Jan. 9 , 1905; minimum, 0 . 9 cfs on several days in 

Au gust 1932 . 
Remarks. - -Diversion from Osborn Pond by Bernards Water Co . s i nce June 24, 1903. 

Percent of time discharge indicated was equa led or exceeded 
Period Discharge 2 5 10 20 50 80 90 95 98 99 99 . 5 

1905, cfs 570 460 320 224 138 47 . 5 14 . 4 8.5 5.9 3.40 2. 20 l. 78 
1922-60 cfs/sq mi 10.3 8 . 30 5. 78 '· · 04 2. 49 . 857 . 260 . 153 .106 . 061 .040 .032 

1931 - 60 cfs 550 445 315 224 140 47 .o 13.8 7.9 5 . 0 2. 70 l. 98 l. 64 
cfs/sq mi 9.93 8 . 03 5.69 4.04 2. 53 .848 . 249 . 143 . 090 . 049 .036 . 030 

3795. Passaic River near Chatham 

Location .--Lat 40 °43'31", long 74°23'23", on left bank 150ft downstream from Stanley Avenue Bridge i n 
Chatham, Morris County , and 3 miles upstream from Canoe Brook. 

Drainage area.- - 100 sq mi . 
Duration dat a available.--Water years, 1904- 11 , 1938-60 . 
Average discharge.--31 years (1 903 - 11, 1937 - 60), 168 cfs. 
Extremes.- - 1903 -11 , 1937-60: Maximum di scharge observed, about 3,000 cfs Jan . 9, 1905; minimum dischar ge, 

2 cfs on many days in May and June, 1903, August and October 1905, September and October 1906, and 
Sept. 11 , 1944 . 

Remar ks .--Di version f rom Osborn Pond by Bernards Water Co. s ince June 24 , 1903 . 

Percent of t ime discharge indicated was equaled or exceeded 
Period Dis char ge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1904- 11 , cfs 1 , 080 880 640 455 272 79 22 . 0 12 . 6 8 . 4 5 . 8 4. 75 4.00 
1938-60 cfs / sq mi 10 . 8 8 . 80 6 . 40 4 . 55 2. 72 .790 . 220 .126 . 084 .058 . 048 . 040 

1931-60 cfs 960 810 600 435 260 82 23.2 13 . 6 9. 2 5.8 4.60 3.90 
cfs/sq mi 9. 60 8 .10 6 . 00 4 . 35 2.60 .820 . 232 .136 . 092 . 058 .046 . 039 

3805. Rockaway River above reservoir, at Boonton 

Location . --Lat 40 °54'06" , long 74 °24'40" , on right bank at Morris Avenue, Boonton, Morr is County, 1.8 miles 
upstream f r om Boonton Reservoi r Dam. 

Drainage area . - - 116 sq mi . 
Duration dat a available. --Wate r years , 1938-60 . 
Average discharge.--23 years (1937 - 60) , 215 cfs (unad justed) . 
Extremes .--1937-60: Maximum dischar ge , 3 , 250 cfs June 2, 1952; minimum, 1.5 cfs Mar. 1, 1938. 
Remarks . --Flow re gula t ed by Spl itrock Res ervoir 1~ miles above station . Town of Boonton diverts water 
---f-o~municipal supply from Taylortown Reservoir on Stony Br ook and by pumping from wells in vicinity of 

Boonton . Most of this diversion is retur ned to Rockaway River 600 ft below gaging s tat ion on Rockaway 
River below r eservoir, at Boonton as sewage effluent . 

Percent of time dischar ge i nd ica ted was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1938 - 60 cfs 1,160 920 660 500 350 160 65 42 .0 31.0 23 . 2 19.8 17 . 6 
cfs/sq mi 10 .0 7. 93 5 . 69 4 . 31 3.02 l. 38 . 560 . 362 . 267 • 200 . 171 .152 

1931 - 60 cfs 1,190 920 650 485 335 160 60 39 . 5 30 . 0 21.2 16 . 2 12.5 
cfs/sq mi 10 . 3 7.93 5.60 4.18 2.89 l. 38 .517 . 341 . 259 . 183 .140 .108 
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3815 . Whippany River a t Morr istown 

Location.--Lat 40°48 ' 21", l ong 74°2 7' 22", on l eft bank at Mor r istown sewage- dis posal plan t , t hree - qua rt e r s 
of a mile downs t r eam f r om Mo rr is t own , Morri s County , and 9 mi les upstream f r om mouth. 

Dra inage a r ea .- - 29 .4 sq mi. 
Dura tion da t a availabl e .--Water yea r s, 1922 - 60 . 
Aver age dis charge. -- 39 yea r s (1921 - 60 ), 50 . 0 cfs . 
Ex tremes. -- 1921-60 : Maximum discharge , 2,000 cfs Aug . 26, 1928; m~n1mum , 2 . 8 cfs Aug . 27, 1932 . 
Rema r ks .--Fl ow oc cas i onal ly r egul ated by operation of gates i n Pocahontas Dam , 2.5 miles above station. 

Pe rcen t of time dischar ge indicated was equ a l ed o r exceeded 
Period Di schar ge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1922 - 60 cfs 290 212 140 99 67 35 . 0 18 . 0 14 . 0 11. 6 9 .9 8 . 6 7 . 5 
cfs/sq mi 9. 86 7 . 21 4 . 76 3 . 37 2 . 28 1. 19 .612 . 476 . 395 . 337 . 293 . 255 

1931 - 60 cfs 285 212 140 98 67 35 . 5 18.2 14 . 2 12 . 0 10.0 8.4 7. 0 
cfs/sq mi 9 . 69 7. 21 4 . 76 3 . 33 2 . 28 1. 21 .619 . 483 .408 . 340 . 286 . 238 

3840 . Wanaque Rive r a t Monks 

Location . --Lat 41°07' 14" , long 74°17 ' 41", on left bank j us t upstream f r om Wanaque Rese r voir, at Monks , 
Passa i c County . 

Dra inage ar ea . --40 .4 sq mi . 
Duration da t a ava il abl e .--Water years, 1935- 60 . 
Aver age d i scharge .- - 26 years (1934 - 60), 82 . 9 cfs (unadj us t ed). 
Extremes .--1934- 60: Maximum di scha r ge , 3,640 cfs Aug . 19 , 1955; no f l ow fo r part of day in some yea r s 

j ust after t he waste gate was c l osed and wate r was be l ow i nt ake to ports . 
Rema r ks .--Recor ds include flow over spillway, t hrough por ts i n dam , and down fish l adder i n dam . Fl ow 

r egu l ated by Greenwood Lake . 

Percen t of time d i s charge i nd i cated was equa l ed o r exceeded 
Per i od Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

19 35- 60 cfs 520 410 275 194 126 50 10 . 2 70 5.5 4 .45 3 . 95 3 . 50 
cfs/sq mi 12 . 9 10 .1 6 . 81 4 . 80 3 .1 2 1. 24 . 259 .173 . 136 .110 . 098 . 087 

1931-60 cfs 520 410 280 204 126 49 . 5 9 . 8 6 .7 5 . 2 4 . 25 3 . 90 3 . 60 
cfs/sq mi 12 . 9 10 . 1 6 . 93 5 . 05 3 .1 2 1. 23 . 243 . 166 . 129 . 105 . 097 . 089 

3845 . Ringwood Cr eek nea r Wanaque 

Loca tion.--Lat 41°07' 36", l ong 74015 ' 52", on right bank 500ft upst r eam f r om Wan aque Rese r voi r , 0.7 mile 
downs tr eam f r om Ringwood Mill Pond Dam, and 6~ miles north of Wanaque , Passa i c Coun ty . 

Drainage a r ea .--19 .1 sq mi. 
Dur a tion da t a ava ilabl e . - -Wate r year s , 1935-60. 
Ave r age discha rge .- - 26 year s (1 934 - 60), 33 . 4 cfs . 
Ex tremes .--1934 - 60: Max i mum di s char ge , 1,150 cfs Ma r . 30 , 1951 ; no f l ow fo r pa rt of day in most ye ars 

jus t after was t e ga t e was c losed and wate r was be l ow intake to por ts . 
Remarks.--Reco r ds include f l ow over spillway and t hrou gh ports i n dam or through was t e ga t e in dam . Flow 

s ligh t l y r egul a ted by Ringwood Mill Pond, Ste rling , and St erling For es t Lak es, and sever a l small e r 
l akes a bove sta tion. 

Percent of time d i scha r ge indica ted was equa l ed o r exceeded 
Period Discharge 2 5 10 20 50 80 90 95 98 99 99.5 

1935- 60 cfs 202 150 104 76 52 21.4 5 . 3 2 . 20 1. 46 .9 7 .74 . 60 
cfs/sq mi 10 .6 7 . 85 5 .45 3 . 98 2 .7 2 1.1 2 . 277 . 115 . 076 . 051 . 039 . 031 

1931 - 60 cfs 200 157 104 77 52 20.4 4 . 8 2 . 04 1. 30 . 86 .71 . 62 
cfs/sq mi 10 .5 8 . 22 5.45 4 . 03 2 .7 2 1. 07 . 251 .107 . 068 . 045 .037 . 032 
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3850 . Cups aw Brook near Wanaque 

Loca tion. --La t 41°06 ' 32", l ong 74°15 '16" , on l eft bank just upst r eam f r om Wanaque Reservo ir , 0 . 3 mile 
downs tream f r om Cupsaw Lake and 5 mil es north of Wanaque , Passaic Coun ty . 

Drain age a r ea . --4 . 38 s q mi . 
Dura t i on da t a available . --Wa t e r year s , 1935- 58 . 
Ave r age di s cha rge .- - 23 years (1935- 58) , 8 . 01 cfs . 
Ex tr emes . --19 34 - 58: Max i mum dis char ge , 536 cfs Ma r . 11 , 1936 ; no f l ow fo r some days dur i ng most yea r s . 
Remar ks . --Re cords include f l ow ove r spi llway and t hr ough por t s i n dam . Fl ow occasiona l ly r egu l ated by 

Cupsaw Lake and Sheppa r d Pond . 

Percent of time dischar ge i ndica t ed was equa l ed or exceeded 
Period Di s cha r ge 2 5 10 20 50 80 90 95 98 99 99 . 5 

1935- 58 cfs 59 . 0 44 . 5 29 . 0 19 .4 12 . 6 3 . 70 . 52 .270 . 174 . 108 . 080 . 062 
cfs/sq mi 13 . 5 10 . 2 6 . 62 4 .43 2 . 88 .845 .119 . 062 .040 . 025 . 018 . 014 

1931- 60 cfs 60 45 . 0 29.0 19.6 12 . 6 3 . 70 . 51 .270 . 164 . 102 . 081 . 070 
cfs/sq mi 13.7 10 . 3 6 . 62 4 . 47 2 . 88 .845 . 116 .062 . 037 . 023 . 018 . 016 

3860 . West Brook near Wanaque 

Location . --Lat 41°04 '1 6" , long 74°18 ' 45" , on right bank just upstream f r om Wanaque Reservoir, 2~ miles 
nor thwes t of Wanaque, Passaic Coun ty . 

Dr ainage area .- - 11. 8 sq mi . 
Dura tion da t a ava i lable. --Water years , 1935- 60 . 
Aver age discha r ge .- - 26 years (1934 - 60 ) , 24 . 2 cfs . 
Extremes . - -1934- 60 : Max i mum discharge , 1, 900 cfs Mar . 30, 1951 ; no f l ow for part of day i n most years just 

after waste gate was c l osed and water was below intake to ports . 
Remarks . --Re cor ds i nclude flow ove r sp il lway and through ports i n dam or through waste gate in dam . Flow 

s l ightly r egul ated by severa l lakes above station. 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

19 35 - 60 cfs 180 130 79 54 35 . 0 13 . 6 3 .80 2 .18 1'. 52 1.08 . 87 .74 
cfs/sq mi 15 . 3 11 .0 6 . 69 4 . 58 2 . 97 1. 15 . 322 . 185 . 129 .092 . 074 .06 3 

1931 - 60 cfs 184 130 80 55 35 . 5 12 . 6 3 . 50 2 . 04 1. 38 . 96 . 82 .73 
cfs/sq mi 15 . 6 11.0 6 . 78 4 . 66 3 . 01 1.07 . 297 . 17 3 . 117 . 081 . 069 .06 2 

3865 . Blue Mine Brook near Wanaque 

Location . --Lat 41°03 ' 04" , l ong 74°19 ' 10", on l eft bank 0 . 2 mile upstream f r om Wanaque Reservoir and 1. 8 miles 
northwest of Wanaque, Passa ic County . 

Drainage area .--1 . 71 sq mi . 
Duration data availabl e. --Water years, 1935- 58. 
Aver age discharge . - - 24 years (1934-58), 2 . 30 cfs . 
Extremes .--1934 - 58: Maximum discharge, 458 cfs Mar. 30, 1951; no flow fo r many days during most yea r s . 
Rema r ks . -- Records i nclude f low over control and through ports . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1935-58 cfs 19.6 13 . 0 7. 8 5 . 1 3.2 1.16 . 230 . 112 . 072 .047 . 037 .032 
cfs/sq mi 11 . 5 7 . 68 4.56 2 .98 1.87 .678 . 135 . 065 . 042 . 027 .02 2 . 019 

1931-60 cfs 18 . 6 12.6 7.9 5 . 2 3 . 10 1.18 . 220 . 108 .069 .047 .039 .034 
cfs/sq mi 10.9 7. 37 4 . 62 3 . 04 1.81 .690 . 129 . 063 .040 .027 .023 .020 
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3875. Ramapo River near Mahwah 

Location.--La t 41°05 ' 51", long 74°09'48", on left bank 350ft downstream from State Highway 17, 0.6 
mile downstream from Mahwah River, and 1.0 mile west of Mahwah, Bergen County. 

Drainage area.--118 sq mi . 
Duration data ava il able .--Wa ter years, 1903- 6, 19 23-60 . 
Average discharge.- - 42 years (190 2-6, 19 22 - 60), 229 cfs. 
Extremes.--190 2-6, 19 22-60: Maximum discharge, aboutl2,400 cfs Oct. 9 , 1903 ; minimum, 7 cfs Dec. 16, 1930, 

Sept. 12 , 1932 ; minimum daily , 8 cfs Aug. 25 , 19 29 , Sept. 5, 12 , 193 2 . 
Remarks. -- Diurnal fluctuation occasionally at low f low caused by powerplants above station . 

Percent of time discharge indicated was equa led or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1903-6, cfs 1,440 1,100 730 520 335 140 50 31.5 23 . 2 17.6 15 . 0 13 . 0 
1923- 60 cfs/sq mi 12 . 2 9.32 6 .1 7 4.41 2 . 84 1.19 .424 . 267 . 197 .149 .1 27 .llO 

19 31- 60 cfs 1,440 1,080 720 500 325 134 48.0 29 . 5 21.8 16 . 8 14 . 8 13 . 6 
cfs/sq mi 12 . 2 9 . 15 6 . 10 4.24 2 .7 5 1.14 .407 . 250 .185 . 14 2 . 125 . 115 

3880 . Ramapo River at Pompton Lakes 

Location.--Lat 40°59'33", long 74°16 ' 44" , on right end of dam at pumping station in Pompton Lakes, Passaic 
County , 2 . 0 miles upstream from mouth. 

Dra inage area .--160 sq mi . 
Duration data available .--Water years, 19 22 - 60. 
Average discharge .-- 39 yea rs (19 21 -60), 299 cfs (adjusted for diversion since Dec . 1, 1953) . 
Extremes .--1921 - 60: Maximum discharge , 12,300 cfs Mar . 12 , 1936; practically no flow for several days in 

October, November 19 22 , August, September 1923, Jul y 192 7, and on Oct. 20 , 1933 . 
Remarks.--Since Decembe r 1953, water diverted by North J e rs ey District Wa ter Supply Commiss ion to Wanaque 

Reservoir for municipal supply . Slight regulation by Pompton Lakes (capacity, 300,000,000 ga l). 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1922-60 cfs 1,800 1,420 940 660 425 182 70 44.5 32 . 5 21.0 10 . 2 3 .85 
cfs/sq mi 11. 2 8 .88 5 . 88 4 .1 2 2 . 66 1.14 .438 . 278 . 203 .131 . 064 .024 

1931-60 cfs 1, 780 1,360 920 650 435 182 67 44 33 . 5 24 . 8 i.9 . 0 7. 0 
cfs/sq mi ll.l 8 . 50 5 . 75 4 . 06 2 . 72 1.14 .419 . 275 . 209 .1 55 . ll9 . 044 

3885 . Pompton River at Pompton Plains 

Location. --Lat 40°58'13", long 74°16'35", at confluence of Pequannock and Rama po Rive rs, 2 , 000 f t upstream 
from Jackson Avenue Bridge and three - quarters of a mile east of Pompton Plains, Morris Coun ty . 

Drainage area .-- 355 sq mi . 
Duration data avai l able .--Water years, 1904, 1941 - 60 . 
Aver age discharge .--21 years ( 1903-4, 1940- 60) , 502 c f s (unadjusted). 
Extremes.- - 1903-4, 1940- 60: Maximum discharge observed, 28 , 340 cfs Oct . 10, 1903; no f low Aug . 18- 20 , 1904 . 
Remarks.--Water diverted from reservoirs on Pequannock and Wanaque Rivers for municipal supp l y . Flow 

regulated by Oak Ridge, Canistea r, Clinton, and Echo Lake Reservoirs on Pequannock River and by Greenwood 
Lake and Wanaque Reservoir on Wanaque River . Some diurnal fluctuations at low flow caus ed by powe rpl ant 
on Wanaque River. 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1904, cfs 3 ,100 2,360 1,600 1,100 700 275 12 2 88 70 57 50 21.6 
1941-60 cfs/sq mi 8 .7 3 6 .65 4 . 51 3 .10 1.97 .77 5 . 344 . 248 .197 . 161 .141 .061 

1931-60 cfs 3 ,050 2 ,360 1,600 1,080 680 275 ll4 84 61: 56 48 . 0 27.7 
cfs/sq mi 8 . 59 6.65 4 . 51 3 . 04 1.92 . 775 . 321 . 237 .192 .1 58 . 135 . 078 
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3895 . Passaic River a t Little Falls 

Loca tion . --Lat 40°53'05", long 74°1 3 ' 35", on le f t bank 0.6 mile downstream from Bea tties Dam in Little Falls, 
Passa ic County, and 1 mile upstream from Peckman River. 

Drainage area.- -762 sq mi . 
Duration data availab l e. - -Water years, 1898-1960 . 
Average discharge .--63 years (1897-1960), 1, 202 cfs (unadj usted) . 
ExtTemes .- -1897-1960 : Maxi mum daily discharge, 28 ,000 cfs Oct . 10, 1903; no f low July 3-5, 1904, July 16, 

23 , 1905 . 
Remarks.--Diurna l f luctuation at max imum and low f l ow caused by hydroelectric plant a t Beatties Dam. Flow 

regulated by reservoirs in Rockaway , Pequannock , and Wanaque River bas ins. Large diversions for municipal 
supply f rom Passaic River above Beatties Dam and f r om Rockaway , Pequannock, and Wanaque Rivers. In 
addition, the Commonwea lth Water Co . dive rts small amounts f r om Canoe Brook nea r Summit and f rom Passaic 
River ; that company and the city of East Orange a lso divert wa t er fo r municipal supply by pumping f rom wells . 

Percent of time discharge indicated was equal ed o r exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1898-60 cfs 6,600 5 , 300 3,850 2 ,900 1,960 700 202 126 79 45.5 31.5 22 .4 
cfs/sq mi 8 .66 6.96 5 . 05 3 . 81 2 . 57 . 919 . 265 . 165 .104 . 060 . 041 . 029 

1931-60 cfs 6,000 4 ,900 3 ,6 50 2 ,7 50 1,880 690 200 124 78 45 . 5 31.0 20 . 2 
cfs/sq mi 7 . 87 6 .43 4 . 79 3 .61 2 .47 . 906 . 262 .163 .102 . 060 .041 . 027 

3905 . Saddle River at Ridgewood 

Location .--Lat 40°59'05", long 74°05 '30", on le f t bank 15ft upstream from bridge on State Highway 17 
a t Ridgewood, Bergen County, and 2~ miles up s tream f r om Hohokus Brook. 

Drainage a rea .--21 . 6 s q mi . 
Dura tion data availabl e .--Wa t er years , 1955-60 . 
Average discharge. -- 6 year s (19 54 - 60) , 37 .4 cfs . 
Ex t reme s.--19 54 -60: Maximum di scha r ge, 1, 510 cfs Aug . 19, 1955; minimum daily, 3 . 3 c f s July 28 , 19 57 . 
Remar ks .- - Diurnal f luctuation at l ow and med ium flows caused by unknown source . 

Percent of time discharge indicated was equaled or exceeded 
Period Discha r ge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1955-60 cfs 214 158 100 70 52 25 . 5 13 . 2 9.7 8 . 0 6 . 2 4 . 80 4.35 
c fs/sq mi 9.91 7 . 31 4 . 63 3. 24 2 .41 1.18 . 611 . 449 . 370 . 287 . 222 . 201 

1931 - 60 c fs 206 156 97 69 51 23 .4 10 . 2 7.0 5 .5 4 . 25 3 . 65 3 . 20 
cfs/sq mi 9.54 7 . 22 4 . 49 3.19 2 .36 1. 08 .472 . 324 . 255 .197 . 169 . 148 

3910 . Hohokus Brook at Hohokus 

Loca tion.--La t 40°59 ' 52" , l ong 74°06'48", on l ef t bank 500ft up s tream from Maple Avenue Bridge in Hohoku s , 
Bergen County, and 3. 5 miles upstream from mouth . 

Drainage area .--16.4 sq mi . 
Dura tion data avail able.- -Wa ter years, 1955-60 . 
Average discharge . --6 yea rs (1 954-60), 30 . 2 cfs . 
Extr emes .--19 54- 60: Max i mum discharge , 2 , 350 cfs Aug . 19 , 1955; minimum daily, 3 . 2 cfs Aug. 6, 19 55, 

Aug . 7, 195 7 . 
Rema rks .--Some re gu l a tion at low and medium f l ows caused by unknown source. 

Percent of time discha r ge indicated was equa l ed or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1955- 60 cfs 182 132 81 56 39 . 0 22 . 0 10 . 8 7 . 6 6 . 0 4.80 4 . 30 3 . 90 
cfs/sq mi 11.1 8 . 05 4 . 94 3 .41 2 . 38 1. 34 . 659 .463 . 366 • 293 . 262 . 238 

1931 - 60 cfs 178 128 79 54 39 . 0 19 . 8 8 . 1 5 . 2 4 . 60 4 . 00 3 . 65 3.40 
cfs/sq mi 10 . 9 7 . 80 4 . 82 3 . 29 2 . 38 l. 21 .494 . 317 .280 . 244 . 223 . 207 
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3915 . Saddle River at Lodi 

Location . --Lat 40°53'25", long 74°04 ' 51" , on left bank 560 ft upstream f rom Outwater Lane Bridge in 
Lodi, Bergen County, and 3~ miles upstream in from mouth. 

Drainage area . -- 54 . 6 sq mi . 
Duration data available .--Water years, 1924-60. 
Average discharge . -- 37 years (1923- 60) , 97 . 3 cfs . 
Extremes.--1923-60: Maximum discharge , 3,500 cfs July 23, 1945; minimum , 1 cfs May 25 , 1935; minimum 

daily , 6 cfs Aug. 4, 1930, Aug. 23 , 1934. 
Remarks.--Occasional regulation at low flow by mills above station . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 

1924- 60 cfs 520 390 260 188 134 69 35 . 5 26 . 2 21.0 16.6 14.4 
cfs/sq mi 9 . 52 7.14 4. 76 3 .44 2.45 1. 26 .650 . 480 . 385 . 304 . 264 

1931-60 cfs 540 405 270 192 138 71 36 .0 26 . 0 20 . 6 16.1 14.0 
cfs/sq mi 9.89 7.42 4 . 95 3.52 2 . 53 1.30 . 659 .476 . 377 . 295 . 256 

3920 . Weasel Brook at Clifton 

Location . --Lat 40°52 '12", long 74°08 ' 47", at right end of masonry dam at J ewett Street in Clifton, 
Passaic County . 

Drainage area . --4 . 45 sq mi . 
Duration data available .--Water years , 1938-60. 
Average discharge . -- 23 years (1937- 60), 5 . 86 cfs . 

99 . 5 

12 . 6 
.231 

12.3 
.225 

Extremes . --1937- 60: Maximum discharge recorded, 496 cfs Sept . 12 , 1960; no flow for many days when waste 
gate was closed and water was below spillway. 

Remarks. --Occasional regulation by mill above station . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 . 99 99 . 5 

1938-60 cfs 46.0 33 . 5 18 .8 12.0 7 . 3 3 . 55 1. 70 . 87 . 350 . 088 . 032 . 013 
cfs/sq mi 10.3 7.53 4 . 22 2 . 70 1. 64 .798 . 382 . 196 .079 . 020 . 007 .003 

1931-60 cfs 48 . 0 34.0 18 .6 11.6 6.9 3 . 55 1. 58 . 78 .300 .052 .008 . 001 
cfs/sq mi 10.8 7.64 4 .18 2 .61 1.55 .798 . 355 .17 5 .067 . 012 . 002 . 0002 

3925 . Second River at Belleville 

Location . - -La t 40°47'17", l ong 74°10'19" , on right bank at Belleville, Essex County , 300ft downstream 
from Hendricks Brook, 360 ft downstream f r om Franklin Avenue, 1,100 ft downst ream f r om Hendricks Pond 
Dam, and 1 .4 miles upstream from mouth. 

Drainage area .--11.6 sq mi . 
Duration data available .--Water yea rs, 1938-60. 
Average discharge.-- 23 years (19 37-60), 18. 3 cfs . 
Extremes.--1937-60: Max imum discharge, 3 , 300 cfs Ju ly 23, 1938; minimum , 0 .8 cfs July 29 , 1941 . 

Percent of time di scharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 

1938- 60 c f s 162 ll8 64 34 . 5 19.6 10.0 6.8 5 . 4 4 . 50 3 .85 3 . 50 
cfs/sq mi 14.0 10.2 5 . 52 2 .9 7 1.69 .862 . 586 .466 . 388 . 332 . 302 

19 31-60 cfs 154 108 60 33 . 5 19 . 0 9.5 5 .9 4 . 50 3 .9 0 3 .45 3.20 
cfs/sq mi 13.3 9 . 31 5 .17 2 .89 1.64 .819 . 509 . 388 . 336 . 29 7 .276 

99 . 5 

3.19 
. 275 

3 . 09 
. 266 
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3930. Elizabeth River at Irvington 

Location.--Lat 40°44'10", long 74°13'46", on right bank 135ft do'Wilstream from Valley Avenue Bridge, in 
Irvington, Essex County. 

Drainage area. -- 2.91 sq mi . 
Duration data avai lable .--Water years, 1931-38. 
Average discharge .--8 years (19 30- 38), 5.23 cfs . 
Extremes .--1930- 38: Maximum discharge, 1,750 cfs July 23, 1938; minimum daily discharge, 0 . 1 cfs Oct . 8-10, 

1935, Jan. 8 , 1936. 

Percent of time discharge indicated was equaled or exceeded 
Period Discha r ge 1 2 5 10 20 50 80 90 95 98 99 99.5 

19 31-38 cfs 52 37.0 19.8 9.9 4.50 2 .48 1. 70 1. 32 1.08 . 81 .61 .400 
cfs/sq mi 17.9 12.7 6 . 80 3 .40 1.55 .8 52 .584 . 454 . 371 . 278 .210 .137 

1931-60 cfs 62 43 . 5 24 .o 12.4 5 .6 3 .00 2. 10 1. 74 1.46 1.08 .84 .67 
cfs/sq mi 21.3 14.9 8.25 4 . 26 1.92 1.03 . 722 . 598 . 502 .371 . 289 .230 

3935 . Elizabeth River at Elizabeth 

Location . --Lat 40°40'03" , long 74°13'09", on left bank 85 ft upstream from Westfield Avenue Bridge in 
Elizabeth, Union County, and 3 .3 miles upstream from mouth. 

Drainage area .--20 . 2 sq mi, of which 2 .2 sq mi contributes to a storm sewer which bypasses the station. 
Duration data available.--Wa ter years, 1922-60. 
Average discharge. -- 39 years (1921 - 60), 23 . 6 cfs (unadjusted). 
Extremes .--1921 -60: Maximum discharge, 2 ,7 20 cfs July 23, 1938; no flow many times . 
Remarks .--Diversion by pumpage f rom Hammock well fie ld, in Union, fo r municipal s uppl y by Eliza bethtown 

Water Co. probably reduces the f low past the station. Elizabethtown Water Co. diverted water for munic­
ipal supply from Ursine Lake in Elizabeth prior to 1929. Occasional regulation by Ursino Lake . 

Percent of time discharge indicated was equaled or exceecled 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

192 2-60 cfs 218 152 85 48 . 5 25 . 0 11.4 6.9 4 . 70 2 . 95 1. 30 . 310 0 
cfs/sq mi 12.1 8 .44 4. 72 2 . 69 1. 39 .6 33 . 383 .261 .164 . 072 .017 0 

19 31 - 60 cfs 220 156 88 50 26 . 0 12 . 0 7 .4 5 .7 4 . 50 3 . 00 1. 50 1.00 
cfs/sq mi 12.2 8 .67 4.89 2 .78 1.44 .667 .411 . 317 . 250 .167 . 083 . 056 

RAHWAY RIVER BASIN 

3945 . Rahway River near Springf ield 

Location .--Lat 40°41'11", long 74°18'44", on left bank 50f t downstream from bridge on U.S. Highway 22, 
100 ft downstream from Pope Brook, and 1~ miles south of Springfie ld, Union County . 

Drainage area .--25 . 5 sq mi . 
Duration data ava ilab le.--Water years , 1939 - 60. 
Average discharge. -- 22 yea r s (1 938 - 60), 26 . 6 cfs (unadjusted) . 
Extremes .--1938 - 60: Maximum discharge , 1,940 cfs July 23 , 1938; minimum , 0 . 9 cfs Sept . 7-9, 11, 12, 1944, 

Oct. 4 , 5 , 1957. 
Remarks .--Water for municipal supply diverted f rom river by city of Orange. The flow past this station is 

affected by diversions by pumpage from wells by Orange , South Orange, Short Hills Water Co ., and Spring-
f ield station of Elizabethtown Water Co . 

Percent of time discharge indicated was equaled or exceeded 
Pe riod Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1939-60 cfs 305 198 100 56 29 . 5 10 .4 4 . 6 3 . 25 2 . 55 2 . 04 1.82 1.64 
cfs/sq mi 12 .0 7 . 76 3 . 92 2 . 20 1.16 .408 .180 .1 27 .100 . 080 . 071 . 064 

19 31 - 60 cfs 290 196 102 55 29 .0 11.4 5 . 3 3 . 70 2 . 85 2 .18 1. 92 1. 74 
cfs/sq mi 11.4 7.69 4 . 00 2 .1 6 1.14 .447 . 208 . 145 .112 .08 5 .075 . 068 
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3950 . Rahway River at Rahway 

Location .--Lat 40°37'05" , long 74°17'00", on left bank 100ft upstream f rom St . Georges Avenue Bridge in 
Rahway, Union County, and 0 . 9 mile upstream from Robinsons Branch . 

Drainage area .--40.9 sq mi . 
Duration dat a available . --Water years, 1922- 60. 
Average discharge .-- 39 years (1921 - 60) , 45 .4 cfs (unadjusted) . 
Extremes .--1921- 60: Maximum discharge, 3 ,140 cfs July 24 , 1938; minimum daily, 0.1 cfs Aug. 21 - 24, 1957, 

July 9, 1959 . 
Remarks .- -Water for municipal supply diverted from river by Rahway and Orange . The flow past this station 

is affected by diversions by pumpage from wells by Orange, South Orange, Short Hills Water Co ., and 
Springfield station of Elizabethtown Water Co . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1922- 60 cfs 450 315 174 96 51 20 . 6 8 .6 5 . 2 3 . 20 1.44 .9 5 .65 
cfs/sq mi 11 . 0 7 . 70 4 . 25 2 . 35 1. 25 . 504 . 210 . 127 . 078 . 035 . 023 .016 

1931-60 cfs 455 320 176 95 50 20 . 0 7 . 7 4 .40 2 . 55 1. 24 .80 . 56 
cfs/sq mi 11.1 7 .82 4 . 30 2 . 32 1.22 .489 . 188 . 108 .06 2 . 030 . 020 . 014 

3960 . Robinsons Branch Rahway River at Rahway 

Location.--Lat 40°36 ' 20" , long 74°17 ' 57", on right bank of Milton Lake 2 , 000 f t upstream from Madison 
Avenue in Rahway, Union County, 3,200 ft downstream f rom Middlesex Reservoir Dam , and 1.6miles upstream 
f rom mouth . 

Drainage area .-- 21 . 6 sq mi . 
Duration data ava ilable. --Water years, 1940- 60 . 
Average discharge .-- 21 years ( 1939- 60) , 24 . 3 cfs (unadjusted). 
Extremes .--1939-60: Maximum discharge , 1 ,490 cfs Mar . 13 , 1953; no flow at times . 
Rema rks.--Water for municipal supply diverted by Middlesex Water Co . f r om Middlesex Reservoir 3,200 ft 

above station . Some regulation by Middlesex Reservoir (capacity, 300,000,000 ga l) . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1940-60 cfs 325 232 118 57 24 . 0 6 .4 1.28 . 57 . 100 0 0 0 
cfs/sq mi 15.0 10 . 7 5 .46 2 . 64 1. 11 . 296 . 059 .026 .005 0 :> 0 

19 31-60 cfs 315 225 116 56 24 . 0 7.8 l. 74 .80 . 265 0 0 0 
cfs/ sq mi 14.6 10.4 5 . 37 2 .59 1.11 . 361 . 081 .0 37 . 012 0 0 0 

RARITAN RIVER BASIN 

3965. South Branch Raritan River near High Br i dge 

Location.--Lat 40°40'40" , long 74°52'45", on le ft bank 1 . 0 mile northeast of High Bridge, Hunterdon County, 
and 4 .4 miles upstream from Spruce Run. 

Drainage area .--65 . 3 sq mi . 
Dur at i on data avai l abl e .--Water year s, 1919- 60. 
Average discharge .--42 years (1918-60), 119 cfs . 
Extremes. --1918 -60 : Maximum discharge , 5 ,160 cfs Mar . 15, 1940; minimum, 6.6 cfs Oct. 11, 1930; minimum 

dai l y , 17 cfs J an . 8 , 1940. 
Remarks.--Slight diurnal f luctuation caused by sma ll powerplant above stat ion . 

Percent of time discha r ge indicated was equa l ed or exceeded 
Period Discha rge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1919 - 60 cfs 620 480 315 228 162 85 . 0 44 . 0 35 . 0 30.0 25 . 5 23.4 22 . 0 
cfs/sq mi 9 .49 7.35 4 .82 3 .49 2 .48 1. 30 . 674 . 536 .459 . 391 . 358 . 337 

1931-60 cfs 620 480 315 228 162 81.0 42 . 5 33 . 5 28 . 5 25 . 0 23 . 0 21. 8 
cfs/sq mi 9.49 7 . 35 4.8 2 3 .49 2 .48 1. 24 . 651 .513 . 436 . 383 . 352 . 334 
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3970 . South Branch Raritan River at Stanton 

Loc a tion.--Lat 40°34'21", long 74°52 '10", on right bank at downstream side of highway bridge at Stanton 
r ai lroad sta tion, Readington Township, Hunterdon County , 0.4 mile upstream f rom Prescot t Brook. 

Drainage area .--147 sq mi . 
Duration data available.--Water yea rs, 1904-6, 19 20-60. 
Avera ge discha rge . - - 44 years (1903-6, 1919-60), 243 cfs. 
Extremes.--190 3-6, 1919 - 60: Maximum discharge, 18,000 cfs Aug. 19, 19 55; minimum, 9 cfs Nov. 7, 1931; 

minimum daily, 20 cfs Sept. 22 , 1939. 
Remarks.--Slight diurnal fluctuation caused by small powerplants above station and occasional regulation 

at low f low by ponds above station. 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1904-6, cfs 1,420 1, 060 680 480 330 170 78 58 47.0 38 . 5 34 . 0 30 . 5 
19 20-60 cfs/sq mi 9.66 7. 21 4 . 63 3 . 27 2 . 24 1. 16 . 531 • 395 .320 . 262 . 231 .207 

19 31-60 cfs 1, 480 1, 080 680 480 330 162 77 55 44 . 0 36 . 0 32 . 0 29 .0 
cfs/sq mi 10.1 7.35 4 . 63 3 . 27 2 . 24 1.10 . 524 . 374 . 299 . 245 . 218 .197 

3975 . Walnut Brook near Flemington 

Loca tion.- -Lat 40°30'55", long 74°52 ' 52" , on right bank 1. 2 miles northwest of Flemington, Hun terdon County, 
and 2 . 3 miles upstream f rom mouth . 

Drainage area.- - 2 . 24 sq mi . 
Duration data available. --Water years , 1937-60. 
Average discharge .-- 24 years (19 36-60), 3 . 20 cfs. 
Extremes.--1936-60: Maximum discharge, 645 cfs July 18, 1945; no f l ow a t times . 

Percent of time discharge indicated was equaled or 
Period Discharge 1 2 5 10 20 50 80 90 95 

19 37-60 cfs 36 . 5 24 .0 12 .8 7 . 6 4.2 1.20 .168 . 065 . 0218 
cfs/sq mi 16. 3 10.7 5 . 71 3 . 39 1. 87 . 536 . 075 .029 . 0097 

1931 - 60 cfs 36 . 0 23 . 2 12. 0 7.0 4 . 05 1.16 .162 . 059 . 0158 
cfs/sq mi 16.1 10.4 5 . 36 3 . 12 1. 81 . 518 . 072 . 026 . 0071 

3980. Neshanic River at Reaville 

exceeded 
98 99 99 . 5 

0 0 0 
0 0 0 

.0031 0 0 
. 001 0 0 

Location.--Lat 40°28 '18" , l ong 74°49 ' 42", on l eft bank 50ft downst r eam from highway bridge, 0.6 mile 
southwest of Reaville, Hunterdon County , 1~ miles downst r eam f rom Third Neshanic River, and 2 . 2 miles 
upstream f r om Back Brook. 

Dra inage area .- - 25 . 7 sq mi. 
Duration dat a ava il able .--Wa ter year s , 19 31-60 . 
Average discharge. -- 30 year s (1930- 60), 35 .1 c f s . 
Extremes .--19 30 - 60: Maximum discharge , 10,300 cfs July 18 , 194 5 ; minimum, 0 .1 cfs Au g . 16, 17, 1957. 

Percent of time discharge indicated was equal ed or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1931-60 cfs 440 265 128 73 41.5 11.4 2 . 50 1. 50 1.08 .7 5 . 61 .490 
cfs/sq mi 17.1 10 . 3 4 . 98 2 .84 1. 61 .444 .097 . 058 . 042 . 029 . 024 .019 
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3985. North Branch Raritan River near Far Hills 

Location.--Lat 40°42'30", long 74°38'11" , on left bank 75ft upstream from Ravine Lake Dam, 1.6 miles 
north of Far Hills, Somerset County, and 2.3 miles upstream from Peapack Brook. 

Drainage area. -- 26 . 2 sq mi . 
Duration data available. --Water years, 1922- 60 . 
Average discharge .-- 39 years (1921-60), 47 . 5 cfs . 
Extremes.--1921-60: Maximum discharge , 3,410 cfs Mar . 15, 1940; no flow a t times when Ravine Lake was filling . 
Remarks.--Records include occasional diversion of about 2 cfs by small turbine at dam . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1922-60 cfs 270 200 134 97 67 33 . 0 15 . 0 10 .4 7.9 5.6 4.45 3 .20 
cfs/sq mi 10. 3 7 . 63 5 . 11 3 . 70 2 . 56 1. 26 . 573 . 397 .302 . 214 .170 .1 22 

1931 -60 cfs 270 200 134 97 68 33.0 14.4 9 .9 7.5 5 . 2 3.85 2 . 70 
cfs I sq mi 10.3 7 . 63 5 .11 3 . 70 2.60 1. 26 . 550 .378 . 286 . 198 . 14 7 .10 3 

3995. Lamington (Black) River ne ar Pottersville 

Location.--Lat 40°43 ' 39", long 74°43'50", on right bank 1.1 miles upstream from bridge on State Highway 512, 
1.2 miles northwest of Pottersville, Somerset County, and 5 . 5 miles upstream from Cold Brook. 

Dra inage area .-- 32 .8 sq mi. 
Duration data ava ilable .--Water years, 1922- 60 . 
Average discharge .-- 39 years (1921 - 60) , 56 . 0 cfs . 
Extremes. --1921 - 60: Maximum discharge, 2,630 cfs Mar. 15, 1940; minimum , 1. 3 cfs Oct . 4, 1930. 
Remarks.--Flow regul ated occasionally by pond above station. 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 

1922- 60 cfs 216 180 140 11 2 85 44 . 5 20 .8 14.4 10.8 7.9 6 . 1 
cfs/sq mi 6 . 59 5 . 49 4 . 27 3 .41 2 . 59 1.36 .634 .439 . 329 . 241 .186 

19 31-60 cfs 218 180 14 2 11 2 85 44 . 5 20 . 2 14 . 2 11.0 8 . 3 6 . 3 
cfs/sq mi 6 . 65 5.49 4 . 33 3 .41 2 . 59 1.36 . 616 .433 . 335 . 253 .192 

4000 . North Branch Raritan River near Raritan 

99.5 

5 . 0 
. 152 

5.0 
.1 52 

Loca tion.--Lat 40034 ' 10" , long 74°40''•5", on right bank 400ft upstream from U.S. Highway 202 , 1.4 miles 
upstream from confluence with South Branch, and 2 miles west of Raritan, Somerset County. 

Drainage area. --190 sq mi . 
Dur at ion data ava ilable.--Water years , 1924-60. 
Average discharge . -- 37 years (19 23- 60) , 295 cfs . 
Ext r emes .--1923- 60: Maximum di scharge , 20 ,700 cfs Aug . 19 , 1955; minimum observed, about 3 cfs Nov. 28, 

1930, result of freezeup; mini mum daily, 8 cfs Nov. 30, 1930 . 

Percent of time discharge i ndicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1924- 60 cfs 2,380 1 , 540 900 600 385 178 76 52 39 . 5 29 . 0 23 .8 20 . 0 
cfs/sq mi 12 . 5 8 .1 2 4. 74 3 .16 2 . 03 . 937 .400 . 274 . 208 .1 53 . 125 .105 

1931-60 cfs 2 , 300 1,520 890 590 385 180 74 50 38.5 28 . 0 22 .6 18.8 
cfs/sq mi 12.1 8.00 4 .68 3.11 2 . 03 . 947 .389 . 263 .203 .147 .119 . 099 
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4005. Raritan River at Manville 

Location . - - Lat 40°33'18", long 74°35'02", on left bank at downstream side of highway bridge at Manville, 
Somerset County, 1.4 miles upstream from Millstone River . 

Drainage area .--490 sq mi. 
Duration data available.--Water years, 1904-6, 1922-60. 
Average discharge.--42 years (1903-6, 1921- 60), 757 cfs (unadjusted) . 
Extremes . --1903- 7, 1921-60: Maximum discharge, 36,100 cfs Sept. 22, 1938; minimum daily discharge, 

22 cfs Aug. 20, 1957 (does not include water diverted to Johns-Manville plant) . 
Remarks .--Records represent flow at gage only . Diversion to Johns-Manville plant, 1,500 ft above sta tion, 

returned to river 0 . 6 mile below station . Slight diurnal fluctuation at low flow. 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1904-6, cfs 5,900 4,100 2,440 1,560 990 430 170 114 87 63 51 43 . 0 
192 2-60 cfs/sq mi 12 . 0 8.37 4.98 3 . 18 2.02 .878 .347 . 233 .178 .129 .104 .088 

1931-60 cfs 5,700 4,000 2,420 1,580 990 425 160 105 81 56 47.5 40.5 
cfs/sq mi 11.6 8.16 4 . 94 3 . 22 2 . 02 .867 .327 .214 .165 .114 .097 .08 3 

4010. Stony Brook at Princeton 

Location. --Lat 40°19'59", long 74°40'56", on right bank 12ft downstream f rom bridge on U.S . Highway 206, 
1 . 6 miles southwest of Princeton, Mercer County, and 4 miles upstream from Lake Carnegie. 

Drainage area .--44.5 sq mi . 
Duration data available.--Water years, 1954-60 . 
Average discharge . - - 7 years (1953-60), 55 . 7 cfs. 
Extremes . - - 1953-60: Maximum discharge, 5,130 cfs Aug. 13 , 1955; minimum, 0 . 02 cfs Aug. 5 , 1955. 
Remarks .--Some regulation by several small reservoirs, the first of which was completed i n July 1959 

(combined capacity, 49,800,000 gal) . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1954- 60 cfs 690 455 232 120 63 17.4 3 .00 1. 30 . 62 .230 .154 .11 2 
cfs/sq mi 15.5 10 . 2 5 . 21 2 .70 1.42 • 391 .067 .029 .014 .0052 .0035 .0025 

1931-60 cfs 790 490 240 128 68 20 .4 3.90 2.04 1.20 .6 3 . 340 . 222 
cfs/sq mi 17.8 11.0 5 . 39 2 .88 1. 53 .4 58 . 088 .046 . 027 .014 .0076 . 0050 

4015. Millstone River near Kingston 

Location.--Lat 40°23'05", long 74°37 ' 29", on left bank at Princeton sewage disposal plant, 0 .8 mile 
north of Kingston, Middlesex County, 0 .8 mile downstream from Heathcote Brook and 1.1 miles downstream 
from Lake Carnegie Dam. 

Drainage area .--171 sq mi . 
Duration data available . --Water years, 1934-49. 
Average discharge.--16 years (19 33-49), 239 cfs. 
Extremes.--1933-49: Maximum discharge, 9,820 cfs Sept . 21, 1938; minimum daily, about 2 cfs Aug . 21 , 23, 

Sept. 5 , 7,1944 . 
Remarks.--Considerable diversion to or inflow from Delaware & Raritan Canal above sta tion . Flow slightly 

r egula ted by Lake Carnegie (capacity, 310 ,000,000 gal) 1.1 miles above station. Some diurnal fluctuation 
at low flow caused by gristmill above station. 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1934-49 cfs 1,740 1,260 740 480 305 146 72 47 . 5 30 . 0 15.4 10 . 2 6.6 
cfs/sq mi 10.2 7.37 4.33 2 .81 1. 78 . 854 .4 21 . 278 .175 .090 .060 .039 

1931-60 cfs 1,740 1,160 700 455 300 144 63 38 . 5 24 . 8 13.4 9 .4 6 . 6 
cfs/sq mi 10.2 6.78 4.09 2 .66 1. 75 .842 . 368 . 225 .145 . 078 . 055 .039 
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4020 . Millstone River at Bl ackwells Mills 

Location.--Lat 40°28'30" , long 74°34'34", on l eft bank 30ft downstream from highway bridge at Bla ckwe11s 
Mills, Somerset County, and 0 . 3 mile downstream from Six Mile Run. 

Drainage area .-- 258 sq mi. 
Duration data availabl e .--Water yea rs, 192 2- 60 . 
Average discharge.-- 39 yea rs (19 21 -60), 365 cfs. 
Extremes. --1921-60: Maximum discharge , 18,300 cfs Sept . 21 , 1938; minimum, about 5 cfs Sept. 16, 1923 . 
Rema rks. - -Inflow to and losses f rom Delaware & Raritan Canal above station . Flow slightly r egu lated 

by Lake Carnegie (capacity , 310,000 , 000 gal) and by sever a l smaller reservoirs, the f irst of wh ich was 
completed in July 1959 ( combined capacity, 49 , 800 ,000 ga l). 

Percent of time discharge indicated was equaled o r exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1922-60 cfs 2 ,7 50 2 ,060 1,280 800 470 200 92 64 45 . 5 29 . 0 21.0 16 . 2 
cfs/sq mi 10 .7 7 . 98 4.96 3 . 10 1.82 . 775 . 357 . 248 .176 .11 2 . 08 1 . 063 

1931-60 cfs 2 ,7 50 2 , 100 1, 300 790 470 196 85 59 43 . 5 27 . 5 19 . 0 15 . 0 
cfs/sq mi 10 . 7 8 . 14 5 . 04 3 . 06 1.82 . 760 . 329 . 229 .169 .107 . 074 . 058 

4030 . Raritan River at Bound Brook 

Location.--Lat 40033 ' 00" , long 74°33 ' 05", on le ft bank 120 ft upstream from Cal co Dam and Cuckold Brook, 
1 mile downstream from Millstone River, and 1 . 3 miles southwes t of borough of Bound Brook, Somerset 
County . 

Draina ge area .--779 sq mi. 
Duration data avai l able .--Wa ter years , 1904- 8 , 1945 - 60 . 
Average discharge.-- 21 yea r s (19 03- 8 , 1944-60), 1, 250 cfs (adjusted fo r di ve rsion since 1944 ) . 
Extremes .--1903- 9 , 1945- 60: Maximum discha r ge, 32, 100 cfs Oct . 10 , 1903; minimum daily , 40 cfs Sept . 6, 1957. 
Remarks . --Records since 1944 include wate r dive rted 150 ft above dam to Calco plant and returned to river 

just below dam . Water diverted 1 mile above station by Elizabethtown Water Co . for municipa l supply . 
No diversion prior t o 1918 . Slight diurnal fluctuation at l ow f l ow . 

Percent of time discharge indicated was equa l ed or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1904 - 8 , cfs 9 , 300 6,900 4 ,1 50 2,600 1,600 720 315 208 150 102 78 64 
194 5- 60 cfs/ sq mi 11 . 9 8 . 86 5 . 33 3 . 34 2 . 05 . 924 .404 . 26 7 .193 . 131 .100 . 082 

1931 - 60 cfs 8 , 600 6,400 3 ,9 50 2 ,460 1, 520 610 255 176 134 78 58 44 . 5 
cfs/sq mi 11.0 8.22 5 .07 3 .16 1.95 . 78 3 . 327 . 226 .17 2 .100 . 074 . 057 

4035 . Green Brook at Pl ainf ield 

Location . --Lat 40°36 ' 53", l ong 74°25 '5 5" , on l eft bank 20 ft downstream f r om Sycamore Avenue Bridge in 
Plainfield, Union County , and l mile upstream f r om Stony Brook . 

Drainage area .--9 .7 5 s q mi . 
Dura tion data avail able . - - Wa t e r year s , 1939 - 60. 
Aver age discha rge . -- 22 yea r s (1938-60), 12 . 2 cfs (unadjusted) . 
Extremes .- - 19 38 - 60 : Maximum di scha r ge , 2 , 890 cfs Jul y 23 , 19 38 ( an additional peak overflow of about 4,400 

cfs bypassed gage based on computation of f low over Lower Seeley Dam 4 . 4 mil es upstream by New Jersey 
Department of Conservation and Economic Development); no f low at times . 

Remarks . - -Water d i verted from Ba ltusrol well fie l d by Commonwea lth Water Co. and f rom we ll s in v i c inity of 
Mountainside and Scotch Pl ains by Pl ainf ield- Union Water Co . fo r municipa l supply and from private and 
industrial we lls in Plainf ield and vi c inity . Diurnal f luctua tion at l ow f l ow caused by pumping f r om we lls 
near river in Pla infield . During extreme high stages considerable overflow above gage f r om Green Brook 
basin t o adjacent Ceda r Brook ba sin which returns to Green Brook 5 .1 miles below gage by way of Bound Br ook . 

Percent of time discharge indica ted was equa led or exceeded 
Period Discharge l 2 5 10 20 50 80 90 95 98 99 99 . 5 

1939-60 cfs 118 85 46. 5 27.5 15 .6 5 . 4 1.46 .74 .460 . 275 .130 .094 
cfs/sq mi 12 . 1 8 . 72 4 . 77 2.82 1.60 . 554 .1 50 . 076 . 047 . 028 .013 . 010 

1931-60 cfs 116 84 4 7 . 5 27.0 15 . 2 6. 2 1. 86 . 94 .58 . 322 .164 .11 2 
cfs/sq rni 11.9 8 .62 4 . 87 2. 77 1.56 .6 36 .191 .096 . 059 . 033 . 017 . Oll 
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4040. Green Brook at Bound Brook 

Location . --Lat 40°33' 55" , long 74°31'30" , on left bank 300ft downstream f rom State Highway 28 at Bound 
Brook , Somerset County, 1,300 ft upstream from Ambrose Brook, and 2,400 ·ft upstream from mouth . 

Dr ainage area.- - 50 . 2 sq mi . 
Duration data available. --Water years, 1924- 30 . 
Average discharge.--7 years (19 23- 30) , 73 . 7 cfs . 
Extremes .- - Unknown . 
Remarks. -- Diurnal fl uctuation caused by powerplants above station . Sewage e ff luent from Plain f ield discharged 

in.to brook about 3 miles above sta tion . Diversion by pumpage from well fields by Commonwealth and 
Elizabethtown Water Co . , for municipal supply reduces the flow past the station. 

Percent of time discharge i ndica ted was equaled or exceeded 
Period Discharge 1 2 5 10 20 so 80 90 95 98 99 99.5 

1924- 30 cfs 470 315 192 132 91 52 27.5 19 . 0 15.2 12.4 10 .8 9 . 7 
cfs/sq mi 9 . 36 6 . 27 3.82 2 . 63 1. 81 1.04 .548 . 378 .303 . 247 .215 .19 3 

1931- 60 cfs 455 285 186 126 82 45 .o 16.6 10 .4 6 . 6 3 . 60 3 . 20 2.55 
cfs/sq mi 9.06 5.68 3. 71 2 . 51 1.63 .896 . 331 . 207 .131 . 072 .064 . 051 

4060 . Deep Run near Browntown 

Location.- -Lat 40°22'30" , long 74°18 ' 14", on ri ght bank 5 f t upstream f rom highway bridge, 0.7 mile down-
stream from Midd l esex-Monmouth county line, and 1. 8 miles south of Browntown , Middlesex County . 

Drainage area .--8.07 sq mi . 
Durat i on data available .- -Water years, 1933- 40 . 
Average discharge. - - 8 yea rs (1932 -40), 14 . 0 cfs. 
Extremes . --1932- 40: Maximum discharge, 1, 240 cfs Sept . 21 , 1938; m~n~mum, 0.1 cfs Feb . 3, 1936 (result of 

freezeup ) , and J ul y 23, 1939; mi nimum daily, 0 . 6 cfs Aug . 26, 27, 29 -31, Sept . 13-15, 193 2 . 
Remarks. --Occasional regulation f rom unknown source above station . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 so 80 90 95 98 99 99 . 5 

1933- 40 cfs 11 2 76 41.0 26 . 5 17.6 9 . 5 3 .95 2 . 55 1. 78 1. 22 1.00 .87 
cfs/sq mi 13 . 9 9 .42 5 . 08 3 . 28 2 . 18 1.18 .489 . 316 . 221 . 151 .1 24 .108 

1931-60 cfs 87 61 34.5 22 .8 16 . 0 9 . 2 3 .80 2 . 37 1.4 2 . 89 .7 0 . 57 
cfs/sq mi 10 .8 7.56 4 . 28 2 .83 1.98 1.14 .471 . 294 . 176 .110 .087 .071 

COASTAL BASINS 

4080 . Manasquan River at Squankum 

Location .--La t 40°09 ' 47" , long 74°09 ' 21" , on right bank 20f t downstream f r om bridge on State Highway 547 
(Squankum Park Road) i n Squankum, Monmouth County , 0 .4 mile downstream from Marshbog Brook. 

Drainage area .- -43.4 sq mi. 
Duration data available . - - Wa ter yea rs, 1932- 60 . 
Average discharge . -- 29 years (19 31- 60), 72 . 1 cfs. 
Ex tremes. -- 1931- 60: Maximum discharge, 2 ,940 cfs Sept. 21 , 19 38; minimum, 12.9 cfs Sept . 10, 1932. 

Percent of time discharge indica ted was equaled or exceeded 
Period Discharge 1 2 5 10 20 so 80 90 95 98 99 

1932-60 cfs 375 285 18 2 128 92 54 32 . 5 26 . 0 22 .4 19 .4 18 .0 
cfs/sq mi 8 . 64 6 . 57 4 . 19 2 .9 5 2 .1 2 1. 24 • 749 .599 . 516 .447 .415 

1931-60 cfs 360 275 180 126 89 53 32 . 0 25 . 5 22 .4 19 .4 18.0 
cfs/sq mi 8.29 6 . 34 4 . 15 2 . 90 2 .0 5 1. 22 . 737 . 588 .516 . 447 .415 

99.5 

17 . 0 
. 392 

17. 0 
. 392 
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4085 . Toms River near Toms River 

Location .--Lat 39059 '10" , long 74°13'29", on l eft bank 1.9 miles downst r eam from Union Branch and 2 . 6 miles 
northwest of Toms River, Ocean County. 

Drainage area .--124 sq mi . 
Duration data available .--Water years, 1929-60. 
Average discharge.--32 years (1928 - 60) , 209 cfs. 
Extremes.--1928-60: Maximum discharge , 2,000 cfs Sept . 23 , 1938 ; minimum , 56 cfs July 5 , 1944, Sept . 6 , 

1957. 

Percent of time discharge indicated was equa l ed or exceeded 
Period Discharge 1 2 5 10 20 so 80 80 95 98 99 99 . 5 

1929-60 cfs 600 520 410 340 275 188 124 100 87 77 72 69 
cfs/sq mi 4 .84 4 .19 3 . 31 2 . 74 2 . 22 1. 52 1. 00 . 806 .702 . 621 .581 .556 

1931-60 cfs 600 520 415 345 280 190 124 100 87 76 72 69 
cfs/sq mi 4 .84 4.19 3 . 35 2 .78 2 . 26 1. 53 1.00 . 806 . 702 . 613 . 581 . 556 

4090 . Cedar Creek at Lanoka Harbor 

Location.--Lat 39°52'05" , l ong 74°10 ' 06" , on right bank 20 ft upstream from bridge on U. S. Highway 9 at 
Lanoka Ha rbor, Ocean County . 

Drainage area .-- 56 . 0 sq mi . 
Duration data available .--Water yea r s , 1933-58. 
Average discharge .-- 26 yea r s (1 932- 58 ), 108 cfs . 
Extremes .--1932 - 58: Maximum di scharge, 1,050 cfs Oct . 28 , 1943 ; minimum, 12 cfs Sept. 4, Oc t. 4 , 1957 . 
Remarks .--Flow regulated by cranberry bogs . 

Percent of time discharge indica ted was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1933-58 cfs 295 250 204 174 140 96 68 58 48 . 5 35.0 25 . 5 19. 8 
cfs/sq mi 5 . 27 4 .46 3 . 64 3 . 11 2 . 50 1.71 1. 21 1.04 . 866 . 625 .455 . 354 

1931 - 60 cfs 295 246 192 170 136 95 67 56 46.5 32.5 25 . 5 21.6 
cfs/sq mi 5 . 27 4 . 39 3 . 43 3 . 04 2 .43 1. 70 1. 20 1.00 . 830 . 580 .455 . 386 

4095. Ba tsto River at Ba ts to 

Location.--La t 39°38'33" , l ong 74°39'00", on right bank 30 ft downstream f rom highway bridge at Batsto, 
Burlington County , and 1 mile upstream f rom mouth. 

Dra inage ar ea .-- 70 . 5 sq mi . 
Duration data ava ilable .--Wa ter yea r s, 1928- 38, 1940-60. 
Avera ge discharge.- - 33 years (19 27-60), 129 c fs . 
Extremes. - -19 27-60: Ma ximum daily discharge, 1, 310 c fs Au g . 24, 19 33; minimum daily, 5 .7 cfs Oct. 4, 1959 . 

Percent of time discharge indica ted was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

19 28 -38 , c fs 455 370 270 212 164 106 71 61 54 49 46 43 . 5 
1940-60 cfs/sq mi 6.4 5 5 . 25 3 .83 3.01 2 . 33 1. 50 1. 01 . 865 . 766 . 69 5 . 652 . 617 

19 31-60 cfs 470 375 280 220 170 108 72 62 56 50 46 43.5 
cfs/sq mi 6 . 67 5.32 3 . 97 3.12 2 . 41 J . 53 1.02 .879 .794 . 709 . 652 . 617 
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4100. Oswego River at Harrisville 

Loca tion . - - Lat 39°39 ' 47", long 74°31 ' 26", on ri ght bank SOft downstream from highway br i dge at Harrisville, 
Burling ton County, and O. S mile upstream f rom conf luence with Wes t Branch Wading River. 

Dr ainage are a .- -64 . 0 sq mi . 
Duration da t a avail able .--Water ye ars, 1931- 60. 
Aver age discharge .-- 30 years ( 1930- 60 ), 87 .8 cfs 
Extremes .--1930- 60: Maximum discharge, 1 , 390 cfs Aug. 20 , 19 39; practically no f l ow for several hours 

on Oct . 26, 1932 , while pond above station was filling . 
Remarks . --Flow regulated occas ionally by pond 200f t above station (capacity , about 30 ,000,000 gal ), 

and by ponds and cranberry bogs S to 10 miles upstream . 

Pe rc ent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 s 10 20 so 80 90 9S 98 99 

1931-60 cfs 300 250 19 2 15?. 116 75 47 . 5 39 . 5 35 . 0 29 . 5 25 . 5 
cfs/sq mi 4 . 69 3 . 91 3 . 00 2 . 38 1. 82 1.17 . 742 . 617 . 54 7 . 46 1 . 398 

4110 . Great Egg Harbor River a t Folsom 

99 . 5 
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Location . --La t 39° 35 '4 2", long 74°51' 06" , on le ft ba nk 25ft upstream from bridge on Sta te Highway 54 , 
1 mile south of Folsom, Atl antic Coun t y , and 2 miles upstream f r om Pennypot Stream. 

Dr ainage area .--56 . 3 sq mi . 
Du r ation data available.- -Wate r yea rs, 19 26- 60 . 
Average di scha rge . -- 35 years (19 25 - 60) , 85 . 1 cfs . 
Extremes . - - 19 25- 60: Maximum discharge, 1 ,440 cfs Sept . 3 , 1940; minimum, 15 cfs Sept . 6 , 19 57 . 

Percent of time discharge indicated wa s equa l ed or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 

1926- 60 cfs 275 226 168 146 114 73 .0 46 . 0 37 . 0 31. 5 27. 0 24 .6 
cfs/sq mi 4 . 88 4 . 01 2 . 98 2 . 59 2 .02 1.30 . 817 .6 57 . 560 .480 .437 

19 31- 60 cfs 285 236 184 150 116 74 . 0 46 . 0 37 . 0 31. 5 27 . 0 24 . 2 
cfs/sq mi 5.06 4. 19 3 . 27 2 . 66 2 . 06 1. 31 . 817 . 657 . 560 . 480 .430 

4115 . Maurice River at Norma 

99 . 5 

22 .4 
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Location.--La t 39°29 ' 42" , long 75°04 ' 38", on right bank just up st ream from Almo nd Road Bridge a t Norma, 
Sa l em County , three - quarters of a mil e downs tream f r om Blackwater Branch . 

Drainage area. --1 13 sq mi . 
Duration data av ailable .--Water yea rs , 1933- 60 . 
Average discharge .-- 28 yea rs (19 32- 60) , 17 2 cfs . 
Ex tremes. -- 1935- 60: Maximum di scha r ge, 7,360 c f s Sept . 2 , 1940 ; minimum dai l y , 27 cfs Sept . 25 , 1932 . 
Remarks .--Occasiona l regul a tion f rom f illing and dra ining of ponds above stat ion . 

Percent of t im~ discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

193 3- 60 cfs 500 425 340 285 232 152 95 76 62 50 43 . 0 37 . 5 
cfs/sq mi 4 .42 3 . 76 3 . 01 2 . 52 2 .05 1. 35 . 841 .67 3 . 549 .442 . 381 . 332 

1931 - 60 cfs 48 5 420 330 280 226 146 91 72 59 47. 0 39 . 5 14 . 5 
cfs/sq mi 4 . 29 3 .7 2 2 . 92 2 .48 2 . 00 1. 29 . 805 . 637 . 522 .416 . 350 . 305 
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4125 . West Branch Cohansey River at Seeley 

Location .--Lat 39029 ' 06", long 75015 ' 33" , on right bank 15 ft upstream f r om County Bridge H- 31 at See l ey , 
Cumberland County, 450 ft upstream from mouth , and 4 . 1 miles northwest of Br idgeton. 

Drainage area.- - 2 . 55 sq mi . 
Duration data availab l e. - -Water years, 19 52 -60 . 
Average discharge .--9 years (19 51 - 60) , 2 . 02 cfs . 
Extremes. --1951 - 60: Maximum discharge, 342 cfs Aug . 6, 1952 ; minimum , 0 . 01 cfs July 19 , 20 , 1957. 
Remarks .--Diversion for irrigation above station since 19 53. 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 

1952-60 cfs 8 . 9 5 . 6 3 .40 2 . 70 2 . 28 1. 72 1. 26 1. 08 . 96 . 82 .68 
cfs/sq mi 3 .49 2 . 20 1.33 1.06 .894 .675 .494 .424 . 376 . 322 . 267 

1931-60 cfs 6 . 7 4.8 3 . 20 2 . 65 2.22 1.66 1. 22 1.06 . 96 . 87 .8 2 
cfs/sq mi 2 . 63 1.88 1.25 1.04 .871 .651 .478 . 416 . 376 • 341 . 322 

DELAWARE RIVER BASIN 

4340 . Delaware River at Port J e rvis, N. Y. 
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Location .--Lat 41°22 ' 20" , long 74°41'50" , on right bank 250 ft downstream f rom bridge on U. S . Highways 6 
and 209 at Port Jervis, Orange County, 1~ mil es upstream from Neversink River, and 6.5 miles downstream 
from Mongaup River . 

Drainage area .-- 3 , 076 sq mi . 
Duration data available . --Water years, 1905- 60. 
Extremes .- -1904 - 60: Maximum discharge, 233 , 000 cfs Aug . 19, 1955; minimum, 175 cfs Sept. 23 , 1908; minimum 

daily , 175 cfs Sept . 23, 1908 . 
Rema rk s. --Large diu rnal fl uctuat ions at medium and low flow caused by powerp l ants on tributa ry streams . 

Flow re gulated by Lake Wallenpaupack since November 19 25, Toronto Reservoir sinc e Janua ry 1926 , Swinging 
Bridge Reservoir since J anuary 1930 , Cli ff Lake sinc e January 1939, and Lebanon Lake since November 1939 
( combined capacity, 11 ,882 , 770,000 cu ft) . Subsequent to September 19 54 , entire flow from 371 sq mi of 
drainage area controlled by Pepacton Reservoir. Pa rt of f low diverted fo r municipal supply of city of 
New York . Remainder of flow (excep t for conservation releases and spill) impounded for r elease du ring 
periods of f low f low in the lower Delaware River basin, as direc ted by the Delaware River Master. 

Percent of time discha r ge indicated was equaled or exceeded 
Period Discha r ge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1905- 60 cfs 34 , 500 26,000 17,400 12,<XXJ 7,900 3 , 400 1,500 1, 020 750 550 465 405 
c fs/s q mi 11.2 8 .45 5 . 66 3 . 90 2 . 57 1.11 .488 . 332 .244 .1 79 . 151 . 132 

1931 - 60 cfs 33 , 500 2~000 16,800 11,800 7 , 700 3 , 450 1, 640 1,160 880 660 560 485 
cfs/sq mi 10 . 9 8 . 13 5 .46 3 . 84 2 . 50 1.12 . 533 . 377 .286 . 215 . 182 .1 58 

4385 . Delaware River at Montague 

Loc a tion .--Lat 41°18 ' 30" , long 74°47'50", on right bank at downstream side of old bridge pier, 0.4 mile 
upstream f r om toll bridge at Montague, Sussex County, and th r ee - quarte r s of a mile downstream from 
Saw Kill . 

Dr ainage a r ea. -- 3 ,480 sq mi . 
Duration data ava ilable.--Wate r yea r s, 1940- 60. 
Average discharge .-- 21 years (1939 - 60), 6 , 408 cfs (unadjusted ) , 
Extremes.- - 1939-60 : Ma xi mum discharge, 250 , 000 cfs Aug . 19, 1955; minimum , 382 cfs Au g . 24 , 1954; minimum 

da ily, 412 cfs Aug . 23 , 1954 . 
Rema r ks .--Diurnal fluctua tion at medium and low f l ow caused by powerplants on tributary streams. Flow 

regulated by Lake Wall enpaupack and by Pepacton, Swinging Bridge, Toronto , Cliff Lake , and Neversink 
Reservoirs and sma ll er reservoirs . Diversion from Pepacton and Neversink Reservoirs. 

Percent of t ime discha r ge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1940- 60 cfs 37, 000 29,000 19,:xxl 13f,OO 9 , 300 4 , 000 1,880 1,400 1,020 750 640 570 
cfs/sq mi 10 . 6 8 . 33 5 .46 3 . 85 2 . 67 1.1 5 . 540 . 402 . 293 . 216 .184 .164 

1931 - 60 cfs 35 , 000 27,500 18,Ero 13,200 9,000 4,000 1,840 1,340 1,040 790 670 590 
cfs/sq mi 10 . 1 7.90 5 . 34 3 .79 2 . 59 1.15 . 529 . 385 . 299 . 22 7 .193 .170 
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4400 . Flat Brook near Fl atbrookville 

Location .--Lat 41°06 ' 24", long 74°57 ' 09" , on right bank 1 mile upstream from Flatbrookville, Sussex 
Coun ty, and 1~ mi les upst r eam from mouth . 

Dr ainage area .--65 . 1 sq mi . 
Duration data available .--Water years, 1924 - 60 . 
Ave r age discharge .-- 37 years (1923- 60) , 111 cfs . 
Ext r emes .--1923- 60: Maximum discha r ge, 9,560 cfs Aug . 19, 1955; min imum,4 cfs Sept . 6, 7, 1923 . 
&emarks .--Flow occasionally regu l ated by ponds above stat i on . 

Percen t of time discharge i ndicated was equaled or exceeded 
Per i od Di scharge 1 2 5 10 20 50 80 90 95 98 99 

1924- 60 cfs 700 510 330 234 160 73 27.0 18 . 0 14.0 11.0 9 . 6 
cfs/sq mi 10 .8 7 .83 5 . 07 3.59 2.46 1. 12 . 415 . 276 . 215 .169 .14 7 

1931- 60 cfs 710 520 335 236 158 73 26.0 17 . 2 13 . 6 10.4 9 . 2 
cfs/s q mi 10 . 9 7 . 99 5 . 15 3.63 2 .43 1.12 . 399 . 264 . 209 . 160 .141 

4435 . Paulins Kill a t Bl airstown 
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Location .--Lat 40°58'44", long 74°57'15" , on right bank 1 , 200 ft upstream from bridge on State Highway 94 
in Bla i rstown, Wa r ren Coun ty , 1 , 400 ft upstream f r om Blairs Creek , and 10 miles upstream from mouth. 

Dr ainage ar ea .--1 26 sq mi. 
Dura t ion data avail able .--Water years 1922 - 60 . 
Average discha r ge .- - 39 yea r s ( 1921- 60), 194 cfs . 
Ex tremes .--1921-60: Max i mum discharge, 8 , 750 cfs Aug . 19 , 1955; minimum, about 2 .8 cfs Nov . 1, 192 2 ; 

minimum daily, 5 cfs Aug . 13, 14 , 1930 . 
Rema rks .--Diurna l fl uctuation caused by powerplant above station. Flow regulated slightly by Swartswood Lake . 

Percen t of time discharge indicated was equaled or exceeded 
Pe r iod Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1922- 60 cfs 1,100 830 560 410 290 130 50 34 . 5 27 . 0 21.6 18 . 6 16 .4 
cfs/sq mi 8 . 73 6 . 59 4 .44 3 . 25 2 .30 1. 03 • 397 . 274 . 214 . 171 . 148 .130 

1931 - 60 c fs 1, 160 880 590 420 290 136 48 . 0 33 . 0 27.0 21.0 18 . 0 16.0 
cfs/sq mi 9 . 21 6.98 4 . 68 3. 33 2 . 30 1.08 . 381 . 262 . 214 .167 . 14 3 . 127 

4450 . Pequest River at Hun tsvi l le 

Locat i on.--Lat 40°58 ' 49 " , l ong 74°46 ' 38", on r ight bank 20ft upst r eam from highway bridge in Huntsville, 
Sussex Coun ty, and thr ee - e i gh ths of a mil e downs tream from Eas t Br anch . 

Dr a inage area .-- 31 . 4 sq mi. 
Dur a t ion data ava i labl e .--Wa t er years, 1940- 60. 
Ave r age di scharge .-- 21 yea r s (1939 - 60), 46 .7 cfs . 
Extr emes .--1939 - 60: Maximum di scharge, 560 cfs Aug . 19, 1955; minimum , 1.1 cfs Aug . 2 , 1955 . 

Percen t of t i me discharge i ndicated was equaled or exceeded 
Period Discha r ge 1 2 5 10 20 50 80 90 95 98 

1940- 60 cfs 200 166 126 102 77 35 . 5 10.8 6.4 4 .40 2. 95 
cfs/sq mi 6 . 37 5.29 4 . 01 3 . 25 2 .45 1.13 . 344 . 204 .140 . 094 

1931-60 cfs 212 170 128 100 76 35 . 5 10 .8 6.5 4 . 25 3 . 00 
c fs/sq mi 6 . 75 5 . 41 4 . 08 3 . 18 2 .42 1. 13 . 344 . 207 .1 35 . 096 

99 99.5 

2.60 2 .40 
. 083 . 076 

2.70 2 . 50 
. 086 . 080 
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4455 . Pequest River at Pequest 

Location .--Lat 40°49'43", long 74°58'45", on right bank at Pequest, Warren County, 100ft upstream f r om 
Lehigh and Hudson River Railway bridge and 300 ft downstream from Furnace Brook . 

Drainage area .--108 sq mi. 
Duration data available .--Water years, 1922- 60 . 
Average discharge. -- 39 years ( 1921- 60), 154 cfs . 
Extremes .--1921- 60: Maximum discharge, 1 , 810 cfs Mar. 14, 19 36; minimum, 14 cfs Aug . 4 , 5, 1955 . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 so 80 90 95 98 99 

1922- 60 cfs 640 550 450 330 234 114 51 37 . 0 30.0 24 . 4 21.8 
cfs/sq mi 5 . 93 5 . 09 4 .1 7 3 . 06 2.17 1.06 .472 . 343 . 278 . 226 . 202 

1931 - 60 cfs 650 560 430 335 240 118 51 36 . 5 29.5 24.2 21.4 
cfs/sq mi 6 . 02 5 .19 3 . 98 3 . 10 2 . 22 1.09 .472 . 338 . 273 . 224 . 198 

4460 . Beaver Brook near Belvidere 

99 .5 

20 .0 
. 185 

19 . 6 
.181 

Location .--Lat 40050'40" , l ong 75002 '48", on right bank 2 , 000 ft upstream from mouth and 2 miles east of 
Belvidere , Warren Coun ty. 

Drainage a rea.--36. 2 sq mi . 
Duration data available .--Water years, 1923- 60 . 
Average discharge .-- 38years (19 22- 60), 52 . 3 cfs . 
Extremes . - -1922- 60: Ma ximum discharge, 1,510 cfs Nar . 12, 1936; minimum 1.1 cfs Aug . 3, 4, 1955 . 

Percent of time discharge indicated was equa led or exceeded 
Period Discharge 1 2 5 10 20 so 80 90 95 98 99 99 . 5 

1923-60 cfs 290 220 156 116 81 35.0 11.0 6 . 3 4 . 30 2 .90 2.32 1.96 
cfs/sq mi 8 . 01 6.Q8 4.31 3.20 2 . 24 .967 . 304 . 174 .119 .080 . 064 .0 54 

19 31-60 cfs 290 222 158 120 82 35 . 5 11.2 6 . 2 4.15 2 . 70 2 . 20 1.88 
cfs/sq mi 8 . 01 6 .1 3 4 . 36 3 . 31 2 . 27 .981 . 309 . 171 . 115 .075 .061 . 052 

4465. Delaware River at Belvidere 

Location. - -Lat 40°49'36" , long 75°05 ' 02" , on left bank at Belvidere, Warren County, 500ft downstream 
from Pequest River . 

Dra inage area .--4,535 sq mi . 
Duration data available .--Wa ter yea rs, 1923- 60 . 
Average discharge.-- 38 years (1 922 -60), 8 , 223 cfs (unadjusted) . 
Extremes .--1922- 60: Maximum discharge , 273,000 cfs Au g . 19, 1955; m~n~mum , 609 cfs Sept. 28 , 29 , 194 3 . 
Rema rks. - -Diurnal fluctuation at med ium and l ow flow caused by powerplants on tributary streams. Flow 

regulated by Lake Wallenpaupack s ince November 19 25 , Toronto Reservoir sinc e July 19 26 , Swinging Bridge 
Reservoi r since J anuary 1930, Cli ff Lake since December 1939, and Lebanon Lake since 1940 ( combined 
capacity of reservoirs, 11,833,000,000 cu ft) . Subsequent to June 1953, entire f low f rom 91 .8 sq mi 
of drainage area cont r olled by Neversink Reservoir; and subsequent to September 1954, en tire flow from 
371 sq mi of drainage area controlled by Pepacton Rese rvoi r. Part of flow di verted fo r municipal supply 
of city of New York . Remainder of flow ( except for conservation releases and spill) impounded for 
release during periods of low flow in the lower Delawa r e Rive r basin, as directed by the Delaware 
River Master. 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 so 80 90 95 98 99 99 . 5 

1923-60 cfs 46,000 35JX)O 23 , 600 17,400 12,000 5,500 2,440 1 '700 1,380 1,120 990 900 
cfs/sq mi 10.1 7 . 72 5 . 20 3 .84 2 . 65 1. 21 . 538 .375 .304 . 24 7 . 218 .198 

1931-60 cfs 46,500 35,COO 23,800 17 ,200 12 ,000 5 , 500 2,480 1, 720 1,360 1 ,080 960 870 
cfs/sq mi 10.3 7.7 2 5 . 25 3 . 79 2 . 65 1. 21 .547 . 379 . 300 .238 . 212 . 192 
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4560 . Musconetcong River near Hackettstown 

Location . - -Lat 40°53'10", long 74°48'00", on right bank 75 ft upstream from Saxton Falls Dam, half a mile 
upstream from Delaware , Lackawanna and Western Railroad bridge, and 3 miles northeast of Hackettstown, 
Warren County. 

Drainage area .- -70 . 0 sq mi . 
Duration data available.- -Water years, 1922-60. 
Average discharge.- - 39 years (1921 - 60), 121 cfs (unadjusted) . 
Extremes .--19 21- 60: Maximum discharge, 2,170 cfs Aug . 19 , 1955; no flow part of Sept. 6, 1951, Feb. 4, 

5, 1957, when water was below spillway, waste gate was closed, and no flow through swimming pool. 
Remarks. - -Records represent flow over dam and through swimming pool and gate. Flow regulated by Lake 

Hopatcong and other smaller lakes . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

19 22-60 cfs 495 405 310 255 188 88 43 . 0 30.5 23 .4 16.8 13.0 10.4 
cfs/sq mi 7 . 07 5.79 4.43 3.64 2 . 69 1.26 . 614 .436 .334 . 240 .186 .149 

1931-60 cfs 500 410 320 260 19 2 93 44.5 32 . 5 24 . 4 16.8 12 .6 10 . 0 
cfs/sq mi 7 . 14 5 .86 4.57 3 . 71 2 .74 1.33 . 636 .464 .349 . 240 .180 .14 3 

4570. Musconetcong River near Bloomsbury 

Location.- - Lat 40°40 ' 20" , long 75°03'40" , on right bank just downstream from highway bridge, 1~ miles 
upstream from Bloomsbury, Hunler don County, and 9~ miles upstream from mouth. 

Drainage ar ea .--143 sq mi. 
Duration data available.--Water years, 1904- 6, 1922- 60 . 
Average discharge .--42 years (1903 - 6, 1921- 60), 229 cfs (unadjusted) . 
Extremes .--1903-7, 1921- 60: Maximum discharge, 6 , 960 cfs Oct. 10, 1903; minimum, 8 . 1 cfs Aug . 2, 1955; 

min imum daily, 31 cfs July 23 , Aug . 3, 1955. 
Remarks .--Flow regulated by Lake Hopatcong. Diurnal fluctuation caused by small powerplants above station. 

Percent of time discharge indicated was equaled or exceeded 
Period Di scharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1904-6, cfs 900 740 550 440 330 180 99 79 67 55 49.5 45.0 
1922- 60 cfs/sq mi 6.29 5.17 3 .85 3 . 08 2 . 31 1.26 . 692 .552 .469 . 385 . 346 . 315 

1931- 60 cfs 890 740 560 440 335 186 98 76 65 55 50 45 . 5 
cfs/sq mi 6 . 22 5.17 3 . 92 3.08 2.34 1.30 . 685 .531 .455 . 385 . 350 . 318 

4575 . Delaware River at Riegelsville 

Location .--Lat 40035 ' 36" , long 75°11 ' 17", on left bank 20ft upstream from suspension bridge at Riegelsville, 
Warren County, and 600 ft upstream from Musconetcong River . Records since Oct . 1, 1931, include flow of 
Musconetcong River . 

Drainage area. -- 6,328 sq mi ( includes that of Musconetcong River) . 
Duration data available . --Water years , 1907-60. 
Average discharge. -- 54 years ( 1906- 60), 11,260 cfs , including flow of Musconetcong River after Sept. 30 , 

1931, and excluding flow of Delaware Division Canal (unadjusted) . 
Extremes . - - 1906- 60 : Maximum discharge, 340 ,000 cfs Aug. 19, 1955; minimum,not including flow in canal, 

870 cfs Sept. 20, 1908. 
Remarks.~ - Diurnal fl uctuation at medium and low flow caused by powerp l ants on tributary streams. Flow 

regulated by Lake Wallenpaupack since 1925, Toronto Reservoir since July 19 26 , Swinging Bridge Reservoir 
since January 1930 , Lake Hopatcong since 1931 , Cliff Lake since December 1939. Lebanon Lake since 
January 1940, Neversink Reservoir since June 1953, Pepacton Reservoir since September 1954, and smaller 
reservoirs. Diversion from Pepacton (since January 1955) and Neversink (since December 1953) Reservoirs 
and to Delaware Division Canal . Records do notinclude diversions . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1907-60 cfs 58,000 45 ,j)() 32 ,000 23,800 16,400 7,600 3,550 2,500 1,960 1,600 1,460 1 , 340 
cfs/sq mi 9.17 7.19 5.06 3.76 2 .59 1.20 .561 .395 .310 . 253 . 231 .212 

1931- 60 cfs 59 , 000 45,500 32,VJO 24,000 16,800 8,000 3 , 850 2,750 2,220 1,800 1,620 1 , 500 
cfs/sq mi 9 . 32 7 . 19 5.06 3.79 2.65 1.26 . 608 .435 .351 .284 . 256 .237 
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4635 . Delaware River at Trenton 

Location.--Lat 40°13'18", long 74°46'38", on left bank 450ft upstream from Calhoun Street Bridge at 
Trenton, Mercer County, and half a mile upstream from Assunpink Creek. 

Drainage area. - -6,780 sq mi. 
Duration data available.--Water years, 1913-60. 
Average discharge.--48 years (1912-60), 11,930 cfs (unadjusted). 
Extremes.--191 2-60: Maximum discharge, 329,000 cfs Aug. 20, 1955; m~n~mum, 1,2 20 cfs Sept. 18, 19 , 1932. 

Flow in Trenton power race and Del aware & Rarit an Canal not included . 
Rema rks. - -Diurnal fluctuation at medium and low flow caused by powerplants on tributary streams. Flow 

regul ated by Lake Hop atcong fo r period of record, Lake Wallenpaupack since 1925, Toronto Reservoir since 
July 1926, Swinging Bridge Reservoir since January 1930, Cliff Lake since December 1939, Lebanon Lake 
since January 1940, Neversink Reservoir since June 1953, Pepacton Reservoir since September 1954, and 
smaller reservoirs. Diversions above station to Del aware & Raritan Cana l for pe riod of record, Delaware 
Division Canal prior to November 1931, Trenton power race prior to November 1935 , from Neversink Reservoir 
since December 1953, from Pepacton Reservoir since Janu ary 1955, and just above station by city of 
Trenton for municipal supply since Au gust 1955 . Records do not include diversions. 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1913-60 cfs 60,000 47,500 33,5 00 25, 000 17,4 00 8,300 3,850 2 ,750 2,200 1,800 1,640 1,520 
cfs/sq mi 8 . 85 7 . 01 4 . 94 3.69 2 . 57 1.22 . 568 .406 . 324 . 265 0 242 . 224 

1931 - 60 cfs 60,000 4 7,000 34,000 25,500 17,800 8,500 4,000 2 ,900 2,300 1,880 1,680 1,540 
cfs/sq mi 8.85 6 . 93 5 . 01 3 . 76 2.63 1.25 0 590 .428 . 339 . 277 .248 . 227 

4640. Assunpink Creek at Trenton 

Location. --Lat 40°13'27", long 74°44'58", on left bank at Chambers Street Bridge in Trenton, Mercer County, 
1\ miles upstream from mouth . 

Dra inage area . - - 89.4 sq mi. 
Duration data available . --Wa ter years , 1924 - 60 . 
Average discharge . - - 37 years (19 23- 60), 119 cfs . 
Extremes . --19 23- 60: Maximum discharge, 3,320 cfs Sept . 22 , 1938; minimum, 1.0 cfs Aug . 21, Oct. 22 , 1931; 

minimum daily , 4 cfs July 21, Aug . 8 , Sept . 2 , 1929 . 
Remarks.--Some diurnal fluctuation at low flow caused by industrial plants above station. Records include 

inflow from Ewing- Lawrence Sewerage Authority treatment plant, 2 . 4 miles above station, since October 1953. 

Percen t of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 

19 24 -60 cfs 710 560 380 255 166 79 39.5 28 . 0 21.4 15 . 6 12 .4 
cfs/sq mi 7 . 94 6 . 26 4.25 2 . 85 1. % .884 .44 2 .313 0 239 .174 .139 

1931 - 60 cfs 700 550 365 255 166 79 39 . 0 28 .0 21.6 16 .4 13.4 
cfs/sq mi 7 . 83 6 . 15 4 . 08 2 . 85 1.86 . 884 .436 . 313 . 242 .183 .150 

4645 . Crosswicks Creek at Extonville 

Location. - -Lat 40°08 ' 15" , long 74°36 ' 02" , on right bank upstream from highway bridge at Extonville, 
Merce r Coun ty, half a mi l e upstream from Pleasant Run and 0 . 7 mile downstream from Mercer -Monmouth 
County line . 

Drainage area. --83 . 6 sq mi. 
Duration data available .- - Wa ter years, 1941 - 51, 1953 - 60 . 
Average discharge . - - 19 years (1940 - 51, 19 52 - 60), 125 cfs . 

99 . 5 

9.7 
. 109 

11.0 
.123 

Extremes . --1940 - 51 , 1952 - 60: Maximum discharge, 3,360 cfs Sept . 1, 1940; m~n~mum, 13.1 cfs Feb . 14, 194 2, 
result of freezeup; minimum daily, 20 cfs Aug . 12, 1949, Aug . 1, 1950, July 23- 26, Aug. 4-6, 1955. 

Remarks . - -Flow regulated occasionally by lakes above station. 

Percent of time discharge indica ted was equaled or exceeded 
Period Discharge 1 2 5 10 20 so 80 90 95 98 99 99 . 5 

1941 - 51, cfs 690 520 340 232 156 90 54 42 . 0 35 . 5 30 . 5 28 . 0 25 .0 
19 53 - 60 cfs/sq mi 8 . 25 6 . 22 4 . 07 2 . 78 1.87 1.08 . 646 .502 .4 25 .365 . 335 . 299 

1931-60 cfs 760 570 360 250 164 91 54 41.5 35 . 0 30 . 0 26.0 22 . 4 
cfs/sq mi 9 .09 6.82 4 . 31 2 . 99 1.96 1.09 . 646 . 496 .419 0 359 . 311 . 268 
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4660 . Midd l e Branch Mount Miser y Brook in Lebanon Sta t e Fo r est 

Loca tion. - -La t 39°55 ' 00" , l ong 74°30 ' 30" , on r igh t bank in Lebanon Sta t e For es t, Burlington County, 20ft 
ups t r e am f r om North Branch Road Bridge , 0 . 3 mile up s tream f rom Sou th Branch ~1ount Miser y Brook , and 5 . 1 
miles southeast of Browns Mi lls . 

Dr a i nage a r ea . -- 2 . 73 sq mi . 
Dura tion data avail able . - - Wa t e r yea rs, 1953-60 . 
Ave r a~e di scha rge . - -8 ye ars ( 19 52- 60) , 1 . 99 cfs . 
Ex tremes .--19 52- 60 : Max imum discha r ge, 45 cfs Aug . 25 , 1958; no flow fo r many days i n most yea rs . 

Percen t of time discharge indicated was equal ed o r exceeded 
Pe riod Dis char ge 1 2 5 10 20 50 80 90 95 98 99 

1953 - 60 c fs 9 . 3 8 .0 6 . 0 4 . 60 3 . 25 1. 60 . 244 . 0340 0 0 0 
cfs/sq mi 3 . 41 2 . 93 2 . 20 1. 68 1.19 . 586 . 089 . 0124 0 0 0 

1931- 60 cfs 9 . 3 7. 8 5 . 7 4 . 35 3 . 05 1. 36 . 188 . 0340 0 0 0 
cfs / sq mi 3 .41 2 . 86 2 . 09 1. 59 1.12 .498 . 069 . 0124 0 0 0 

4665 . McDona l ds Branch in Lebanon St a te Fo r es t 

99 . 5 

0 
0 

0 
0 

Location . --La t 39°53 ' 05" , l ong 74°30 ' 20", on righ t bank in Lebanon Sta te Forest, Bu r lingt on Coun t y , 25 f t 
ups tream f r om Bu tt erworth Road Bridge , 3 .4 mil es up s tream f r om con f luence with Cooper Branch, and 7 mil e s 
so utheas t of Browns Mills . 

Dra i n age a r ea .-- 2 . 31 sq mi . 
Dur a tion da t a ava i l ab l e . - -Wa t e r years , 1954 - 60 . 
Ave r age di scharge .-- 7 yea r s (19 53 - 60) , 2 . 30 c f s. 
Ex tremes . -- 19 53- 60 : Max i mum di s char ge, 35 c fs Au g . 25 , 1958 ; minimum dai l y, 1 . 0 cfs on many days i n Au gus t 

t o November 195 7. 
Remar ks . --Gage - height r eco rd is collected above cotlcre t e control and discha r ge record , which i ncludes 

l eakage a r ound con trol,i s a t site 785f t downstream . 

Per cen t of time di s char ge i ndica ted was equa l ed or exceeded 
Period Di s cha r ge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

19 54 - 60 c fs 7 . 0 6 . 0 4 . 80 3 . 80 2 . 90 2 . 06 1.46 1. 30 1.18 1. 10 1.06 1.04 
cfs /sq mi 3 . 03 2 . 60 2 .08 1.65 1. 26 . 892 . 63 2 .563 . 511 .4 76 .459 .4 50 

1931- 60 c f s 7 . 0 6 . 0 4 . 85 3 . 90 2 . 90 1. 98 1.46 1. 32 1. 20 1.14 1.10 1. 08 
cfs/ s q mi 3 . 03 2 . 60 2 . 10 1. 69 1. 26 . 85 7 . 632 . 57 1 . 519 .494 .476 .468 

4670 . Nor th Branch Rancocas Creek a t Pemberton 

Loca tion.--La t 39°58 ' 10" , l ong 74°4 1' 05" , on ri ght bank a t downst r eam s i de of highway br idge at Pemberton, 
Burl i ng t on Coun t y , 12 miles up s tr eam f r om con f luenc e with South Branch. 

Dra ina ge a r ea .--111 s q mi . 
Duration da t a av a il able .--Wa t e r yea r s , 1922- 60 . 
Aver a ge discha r ge. -- 39 yea r s (19 21- 60 ), 168 cfs . 
Ex treme s .- -19 21- 60 : Maxi mum di schar ge , 1 , 730 cfs Au g . 21, 1939; m1n1mum da ily , 9 cfs Sep t . 29 , 1932 . 
Remar ks . --Diurna l f luc tua tion caused by gr is tmill j ust above stat i on prior to 194 2 . Flow r egul a ted 

occas i onal l y by ope r a tion of ga t e in dam and by ponds above sta t ion t he r eaf t e r . 

Pe r cent of time discha r ge i ndi ca t ed was equa l ed or exceeded 
Pe riod Discha r ge l 2 5 10 20 50 80 90 95 98 99 99 . 5 

1922- 60 cfs 590 495 375 300 230 140 82 63 52 4 2 . 0 37 . 5 34 . 0 
cfs/sq mi 5 . 32 4 .46 3 . 38 2 .70 2 . 07 1. 26 . 739 . 568 .468 . 378 . 338 . 306 

1931- 60 cfs 600 500 385 305 234 14 2 84 65 54 44 .0 39 . 0 35 . 0 
cfs / sq mi 5 .41 4 . 50 3 .4 7 2 . 75 2. 11 1. 28 . 757 . 586 .486 . 396 . 351 . 315 
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4750 . Mantua Creek at Pitman 

Location.--Lat 39°44'14", long 75°06'53", on left abutment of Wadsworth Dam, 0 . 9 mile east of Pitman, 
Gloucester County, and 2 miles upstream from Porch Branch. 

Drainage area. --6.7 5 sq mi . 
Duration data available .--Water years, 1942- 60 . 
Average discharge .-- 20 years ( 1940-60) , 11 . 6 cfs . 
Extremes.--1940-60: Maximum discharge, about 4,200 cfs Sept . 1, 1940; minimum, 3 . 2 cfs July 24 , 25, 1944. 
Remarks.--Slight regulation by Wadsworth Pond just above station. 

Percent of time discharge indica ted was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99 . 5 

1942-60 cfs 33 . 0 27 .0 20.6 16.8 13 .8 10.6 8 .4 7. 2 6 . 2 5 . 3 4.80 4.50 
cfs/sq mi 4 .89 4 . 00 3 . 05 2 .49 2 .04 1.57 1. 24 1.07 . 919 • 785 . 711 .667 

1931-60 cfs 35 . 5 29 . 0 21.6 17.0 13 . 8 10.4 8 .4 7.2 6 . 1 5 . 2 4.80 4 . 60 
cfs/sq mi 5 . 26 4.30 3 . 20 2 . 52 2 .04 1.54 1. 24 1. 07 . 904 . 770 . 711 .681 

4775. Oldmans Creek near Woodstown 

Location.--Lat 39°41'27" , long 75°19'09" , on left bank at upstream side of Woodstown-Swedesboro highway 
bridge, 2 miles north of Woodstown, Salem County, and 16 miles upstream from mouth . 

Drainage area .--19. 3 sq mi . 
Duration data available .--Water years , 1932- 40 . 
Average discharge .--9 years (1931 - 40) , 29 . 0 cfs . 
Extremes .--1931 - 40: Maximum dis charge, 8,100 cfs Sept . l, 1940; minimum, 4 . 2 cfs J an. 6, 1940 , result of 

freezeup; minimum daily, 4.5 cfs Aug. 8, 1931. 

Percent of time di scharge indicated was equaled or exceeded 
Period Discha rge l 2 5 10 20 50 80 90 95 98 99 99 . 5 

193 2- 40 cfs 150 106 70 51 37 . 0 20 . 2 12.2 9 .8 8 . 4 6.8 6 . 0 5 .6 
cfs/sq mi 7 . 77 5 .49 3 . 63 2 . 64 1.92 1.05 . 632 . 508 .435 . 352 .311 . 290 

1931-60 cfs 112 88 61 45.5 33.0 18 . 8 11.2 9.3 7 . 7 6 . 3 5 . 2 4.25 
cfs/sq mi 5 .80 4 . 56 3 .1 6 2 . 36 1. 71 . 974 . 580 .482 .399 . 326 . 269 . 220 

4825. Sa lem River a t Woodstown 

Location.--La t 39°38'36", long 75°19'52", on right end of Memorial Lake Dam at Woodstown , Salem County, 
a quarter of a mi l e upstream from small brook and 0 . 3 mi le downstream f r om Pennsylvania-Reading Seashore 
Lines bridge . 

Drainage area.--14.6 sq mi. 
Duration data availa ble.--Wa t er yea rs, 1943-60. 
Average dis charge .--18 yea rs (194 2-60), 19.4 cfs. 
Extremes .--1940-60: Maximum discharge, 22 ,000 cfs Sept. l, 1940; no f low for short periods during many 

yea rs just after waste gate was closed and water was below spillway . 
Rema rks . --Records represent flow over dam and through waste ga te. Occasional regul a tion by Memo ria l Lake . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge l 2 5 10 20 50 80 90 95 98 99 99 . 5 

1943-60 cfs 140 97 56 36 . 0 23 . 6 12 .8 6.5 4 . 30 3 . 00 1. 74 .53 . 255 
cfs/sq mi 9 . 59 6.64 3 .84 2 .47 1.62 . 877 .445 . 295 . 205 .119 . 036 . 017 

1931 -60 cfs 156 106 58 36 . 5 23 .4 12 . 4 6.3 4.30 2 . 90 1. 74 58 . 315 
cfs/sq mi 10 . 7 7 . 26 3 .97 2 . 50 1.60 .849 .432 . 295 .199 .119 . 040 . 022 
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4830 . Alloway Creek at Alloway 

Location . - -Lat 39°33'55" , long 75°21'35", on right bank at Alloway Lake Dam at Alloway, Salem County, 
0 .8 mile upstream from Deep Run. 

Dr ainage area.- - 21.9 sq mi . 
Duration data available .--Water years, 1953-60 . 
Average discharge . - - 8 years (1952 - 60) , 24 .8 cfs. 
Extremes .--1952-60: Maximum discharge, 1 ,860 cfs Sept . 12, 1960; no flow on some days in 1953, 1957, 1958, 

when waste gate was closed and water was below spillway. 
Remarks . - - Flow regulated occasionally by operation of waste gate in dam . 

Percent of time discharge indicated was equaled or exceeded 
Period Discharge 1 2 5 10 20 50 80 90 95 98 99 99.5 

1953- 60 cfs 152 llO 72 51 34 . 5 17.2 7.5 4.85 3 . 20 1.92 1.02 .ll8 
cfs/sq mi 6 . 94 5.02 3 . 29 2.33 1.58 . 785 . 342 .221 .146 . 088 . 047 . 005 

1931- 60 cfs 152 ll2 74 52 34 . 5 15.8 7.5 5 . 0 3 .55 2 . 50 2 .0 2 1.55 
cfs/sq mi 6 . 94 5 . ll 3 . 38 2 . 37 1. 58 . 721 .34 2 . 228 .162 .ll4 . 092 .071 
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