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PREFACE

This report was prepared by the Geological Survey in co-
operation with the States of Alabama, Connecticut, Delaware,
District of Columbia, Florida, Georgia, Louisiana, Maine, Mary-
land Massachusetts, Mississippi, New Hampshire, New Jersey,
New York, North Carolina, Pennsylvania, Rhode Island, South
Carolina, Vermont, West Virginia, and with other agencies, by
personnel of the Water Resources Division, E. L, Hendricks,
chief hydrologist, G, W, Whetstone, assistant chief for Reports
and Data Processing, under the general direction of
G. A. Billingsley, chief Reports Section, and B. A, Anderson,
chief, Data Reports Unit,

The data were collected under the supervision of district
chiefs of the Water Resources Division, as follows:

N, H, Beamer....ccccceeeeeereececncereneson Harrisburg, Pa,
L. Broadhurst.........ceeeeeeseee... Tuscaloosa, Ala,
A, N, Cameron.,...ccveveeeeeceeerceceneeeneeescAtlanta, Ga,
C. S. CONOVEY,.cveereeereerseeneseesessss T allahassee, Fla,
W. C. Griffin,...ceceeeereceereneeeeeec.Charleston, W, Va,
G. S. HayeS...ceeeeeereererereneneerenenenss AgUSta, Maine
R. C. Heath,....creeeererecececescrercececesesscAlbany, N Y,
C. E. KINOX..ceueurerreererorserncesssenesensess305t0ON, Mass,
E.
R.
J.
W.
J.

=

B. RiCe.ceeerererercrcecceconcerencenennenas.Raleigh, N.C,
L. MCAVOY..eceeeseeereseseeersesesesssBaton Rouge, La,
E. McCall,...cceeeeereeecececercrecenenessss LrENTON, N.J,
H. RODINSON....ceeereererencesscennsess.dackson, Miss,
W, Wark....cceeeeeeecerecrcrccececececscseses LOWSON, Md,
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not consecutive, They are so selected from the complete 6-digit~
number scale that intervening numbers will be available for future
assignments to new locations., The identification number for each
station in this report is printed to the left of the station name and
contains only the essential digits. For example, the number is
printed as 4-100 for a station whose complete identification num-
ber is 04-0100,00,

Descriptive statements are given for each sampling station
where chemical analyses, temperature measurements, or sedi-
ment determinations have been made, These statements include
location of the station, drainage area, periods of records available,
extremes of dissolved solids, hardness, specific conductance, tem-
perature, sediment loads, and other pertinent data. Records of
discharge of the streams at or near the sampling station are in-
cluded in most tables of analyses,

During the water year ending September 30, 1965, the Geo-
logical Survey maintained 262 stations on 180 streams for the
study of chemical and physical characteristics of surface water,
Samples were collected daily and monthly at 194 of these locations
for chemical-quality studies, Samples also were collected less
frequently at many other points, Water temperatures were meas-
ured continuously at 32 and daily at 122 stations. All surface
water samples collected and analyzed during the year have not
been included. Single analyses made of daily samples before
compositing have not been reported. The specific conductance
of almost all daily samples was determined, and as noted in the
table headings this information is available for reference at the
district offices listed under Division of Work, on page 28.

Quantities of suspended sediment are reported for 4 stations
during the year ending September 30, 1965, Sediment samples
were collected one ormore timesdaily at most stations, depending
on the rate of flow and changes in stage of the stream, Particle-
size distributions of sediments were determined at 2 of the
stations,

COLLECTION AND EXAMINATION OF SAMPLES

Quality of water stations usually are located at or near points
on streams where streamflow is measured by the U.,S, Geological
Survey. The concentration of solutes and sediments at different
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locations in the stream-cross section may vary widely with dif-
ferent rates of water discharge depending on the source of the
material and the turbulence and mixing of the stream, In general,
the distribution of sediment in a stream section is much more
variable than the distribution of solutes, Itisnecessaryto sample
some streams at several verticals across the channel and es-
pecially for sediment, to uniformly traverse the depth of flow,
These measurements require special sampling equipment to
adequately integrate the vertical and lateral variability of the
concentration in the section, These procedures yield a velocity-
weighted mean concentration for the section,

The near uniformly dispersed ions of the soluteload move with
the velocity of the transporting water. Accordingly,themeansec-
tion concentration of solutes determined from samples is a pre-
cise measure of the total solute load, The mean section concen~
tration obtained from suspended sediment samples is a less
precise measure of the total sediment load, because the sediment
samplers do not traverse the bottom 0,3 foot of the sampling
vertical where the concentration of suspended sediment is great-
est and because a significant part of the coarser particles in many
streams move in essentially continuous contact with the bed and
are not represented in the suspended sediment sample, Hence,
the computed sediment loads presented in this report are usually
less thanthe total sediment loads, Formost streams the difference
between the computed and total sediment loads will be small, in the
order of a few percent,

CHEMICAL QUALITY

The methods of collecting and compositing water samples for
chemical analysis are described by Rainwater and Thatcher
(1960, 301 p.). No single method of compositing samples is ap-
plicable to all problems related to the study of water quality.
Although the method of 10-day periods or the equivalent of three
composite samples per month generally is practiced, modifications
usually are made on the basis of dissolved-solids content as in-
dicated by measurements of conductivity of daily samples, sup-
plemented by other information such as chloride content, river
stage, weather conditions and other background information of the
stream,
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TEMPERATURE

Daily water temperatures were measured at most of the sta-
tions at the time samples were collected for chemical quality or
sediment content, So far as practicable, the water temperatures
were taken at about the same time each day in order that the data
would be relatively unaffected by diurnal variations in temperature,
Most large streams have a small diurnal variation in water
temperature; small, shallow streams may have a daily range of
several degrees and may follow closely the changes in air tem-
perature, The thermometers used for determining water tem-
perature were accurate to plus or minus 0,5°F,

At stations where thermographs are located, the records con-
sist of maximum and minimum temperatures for each day, and
the monthly averages of maximum daily and minimum daily
temperatures,

SEDIMENT

In general, suspended-sediment samples were collected daily
with depth-integrating cable-suspended samples (U,S, Inter-
Agency, 1963, and 1952,) from a fixed sampling point at one ver-
tical in the cross section, A hand sampler was used at many sta-
tions during periods of low flow, Depth-integrated samples were
collected periodically at three or more verticals in the cross
section to determine the cross-sectionaldistribution of the con~-
centration of suspended sediment with respect to that at the daily
sampling vertical, In streams where transverse distribution of
sediment concentration ranges widely, samples were taken at two
or more verticals to define more accurately the average concen-
tration of the cross section, During periods of high or rapidly
changing flow, samples were taken two or more times a day at
most sampling stations,

Sediment concentrations were determined by filtration-
evaporation method, At many stations the daily mean concentra-
tion for some days was obtained by plotting the velocity-weighted
instantaneous concentrations on the gage-height chart, The plot-
ted concentrations, adjusted if necessary, for cross-sectional
distribution were connected or averaged by continuous curves to
obtain a concentration graph, This graph represented the esti-
mated velocity-weighted concentration at any time, and for most
periods daily mean concentrations were determined from the
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graph, The days were divided into shorter intervals when the
concentration and water discharge were changing rapidly. During
some periods of minor variation in concentration, the average
concentration of the samples was used as the daily mean concen-
tration, During extended periods of relatively uniform concen-
tration and flow, samples for a number of days were composited
to obtain average concentrations and average daily loads for
each period,

For some periods when no samples were collected, daily
loads of suspended sediment were estimated on the basis of water
discharge, sediment concentrations observed immediately before
and after the periods, and suspended-sediment loads for other
periods of similar discharge. The estimates were further guided
by weather conditions and sediment discharge for other stations.

In many instances where there were no observations for
several days, the suspended-sediment loads for individual days are
not estimated, because numerous factorsinfluencing the quantities
of transported sediment made it very difficult to make accurate
estimates for individual days. However, estimated loads of sus-
pended sediment for missing days in anotherwise continuous period
of sampling have been included in monthly and annual totals in
order to provide a complete record. For some streams, samples
were collected weekly, monthly, or less frequently, and only rates
of sediment discharge at the time of sampling are shown,

In addition to the records of quantities of suspended sediment
transported, records of the particle sizes of sediment are in-
cluded, The particle sizes of the suspended sediment for many of
the stations, and the particle sizes of the bed material for some
of the stations were determined periodically.

The size of particles in stream sediments commonly range
from colloidal clay (finer than 0,001 mm) to coarse sand or gravel
(coarser than 1,0 mm), The common methods of particle-size
analyses cannot accommodate such a wide range in particle size,
Hence, it was necessary to separate most samplesinto two parts,
one coarser than 0,062 mm and one finer than 0,062 mm, The
separations were made by sieve or by a tube containing a settling
medium of water, The coarse fractions were classified by sieve
separation or by the visual accumulation tube (U,S, Inter-Agency,
1957). The fine fractions were classified by the pipet method
(Kilmer and Alexander, 1949) or the bottom withdrawal tube method
(U.S. Inter-Agency, 1943).
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EXPRESSION OF RESULTS

The quantities of solute concentrations analyzed in thelabora-
tory are measured by weight-volume units (milligrams per liter)
and for reporting, are converted to weight-weight units (parts per
million), For most waters, this conversion is made by assuming
that the liter of water sample weighs 1 kilogram; and thus milli-
grams per liter are equivalent to parts per million (ppm).

Equivalents per million are not reported, but they can be
calculated easily from the parts per million data. An equivalent
per million (epm) is aunit chemical combining weight of a constit-
uent in a million unit weights of water, Chemical equivalence in
equivalents per million can be obtained by (a) dividing the con-
centration in parts per million by the combining weight of
that ion, or (b) multiplying the concentration (in ppm) by the
reciprocals of the combining weights, The following table lists
the reciprocals of the combining weights of cations and anions
generally reported in water analyses.

The conversion factors are computed from atomic weights
based on carbon-12 (International Union of Pure and Applied
Chemistry, 1961),

Conversion factors: Parts per million to equivalents per million

Multi- Multi-

Ion Ply by Ion ply by
Aluminum (Al+3),,,,.. 0.11119 || Iron (Fe+3)....ceeurens 0.05372
Barium (Ba *?).......... .01456 || Lead (Pb *?).,........... | .00965
Bicarbonate (HCO31),| .01639]| Lithium (Li*!)......... 14411
Bromide (Br-1) ....... .01251 | Magnesium (Mg +2)...| .08226
Calcium (Ca+2)......... .04990 | Manganese (Mn+2),...| .03640
Carbonate (CO52)...,.. .03333 || Nickel (Ni +2),.......... .03406
Chloride (ClI-1)......... .02821 || Nitrate (NOg1).........| 01613
Chromium (Cr+6),..... .11539 || Nitrite (NOg -1)......... .02174
Cobalt (Co +2) ........... .03394 || Phosphate (POy4 -3) ... .03159
Copper (Cu+?).,........ .03148|| Potassium (K +1).......[ .02557
Fluoride (F -)).......... .05264 | Sodium (Na +1).,......... .04350
Hydrogen (H+1)......... - .99209|| Strontium (St +2) ,...... .02283
Hydroxide (CH 1) ..... .05880 || Sulfate (SO4 “2)...eueu.. .02082
Iodide (I D......crvnene. .00788|| Zinc (Zn +9) ... .03060
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Results given in parts per million can be converted to grains
per United States gallon by dividing by 17,12,

The hardness of water is conventionally expressedinall water
analyses in terms of an equivalent quantity of calcium carbonate,
Such a procedure is required because hardness is caused by
several different cations, present in variable proportions, It
should be remembered that hardness is an expression in conven~
tional terms of a property of water, The actual presence of cal-
cium carbonate in the concentration given is not to be assumed.
The hardness caused by calcium and magnesium (and other
cations if significant) equivalent to the carbonate and bicarbonate
is called carbonate hardness; the hardness inexcessof this quan-
tity is called noncarbonate hardness, Hardness or alkalinity val-
ues expressed in parts per million as calcium carbonate may be
converted to equivalents per millionby dividing by 50,

The value usually reported as dissolved solids is the residue
on evaporation after drying at 180°C for 1 hour, For some waters,
particularly those containing moderately large quantities of soluble
salts, the value reported is calculated from the quantities of the
various determined constituents using the carbonate equivalent of
the reported bicarbonate, The calculated sum of the constituents
may be given instead of or in addition to the residue, In the
analyses of most waters used for irrigation, the quantity of dis-
solved solids is given in tonsperacre-footas well as in parts per
million,

Specific conductance is given for most analyses and was de-
termined by means of a conductance bridge and using a standard
potassium chloride solution as reference, Specific conductance
values are expressed in micromhos per centimeter at 25°C. Spe-
cific conductance in micromhos is 1 million times the reciprocal
of specific resistance at 25°C. Specific resistance is the resist-
ance in ohms of a column of water 1 centimeter long and 1 square
centimeter in cross section,

The discharge of the streams is reported in cubic feet per
second (see Streamflow, p. 25) and the temperature in degrees
Fahrenheit. Color is expressed in units of the platinum-cobalt
scale proposed by Hazen (1892). A unit of color is produced by
one milligram per liter of platinum in the form of the chloro-
platinate ion, Hydrogen-ion concentration is expressed in terms
of pH units, By definition the pH value of a solutionis the
negative logarithm of the concentration of gram ions of hydrogen,
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An average of analyses for the water year is given for most
daily sampling stations, Most of these averages are arithmetical,
time-weighted, or discharge-weighted; when analyses during a
year are all on 10-day composites of daily samples with no miss~
ing days, the arithmetical and time-weighted averages are equiv-
alent, A time-weighted average represents the composition of
water that would be contained in a vessel or reservoir that had
received equal quantities of water from the river each day for the
water year, A discharge-weighted average approximates the com-
position of water that would be found in a reservoir containing all
of the water passing a given stationduringthe year, A discharge-
weighted average is computed by multiplying thedischarge for the
sampling period by the concentrations of individual constituents
for the corresponding period and dividing the sum of the products
by the sum of the discharges, For most streams, discharge-
weighted averages are lower than arithmetical averages because
at times of high discharge the rivers generally have low concen-
trations of dissolved solids,

A program for computing these averages on an electronic
digital computer was instituted in the 1962 water year, This pro-
gram extended computations to include averages for pH values
expressed in terms of hydrogen ion and averages for the concen-
tration of individual constituents expressed in tons per day, Con-
centrations in tons per day are computed the same as daily
sediment loads,

The concentration of sediment in partsper millionis computed
as 1,000,000 times the ratio of the weight of sediment to the
weight of water-sediment mixture, Daily sediment loads are
expressed in tons per day and except for subdivided days, are
usually obtained by multiplying daily mean sediment concentrations
in parts per million by the daily mean discharge in cubic feet per
second, and the conversion factor, normally 0,0027,

Particle size analyses are expressed in percentages of
material finer than classified sizes (in millimeters)., The size
classification used in this report agrees closely with recommen-~
dations made by the American Geophysical Union Subcommittee
on sediment terminology (Lane and others, 1947), The particle
size distributions given in this report are not necessarily rep-
resentative of the particle sizes of sediment in transport in the
natural stream, Most of the organic matter is removed and the
sample is subjected to mechanical and chemical dispersionbefore
analysis of the silt and clay,
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COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter. The
quantity of dissolved mineral matter in a natural water depends
primarily on the type of rocks or soils with which the water has
been in contact and the length of time of contact. Ground water
is generally more highly mineralized than surface runoff because
it remains in contact with the rocks and soils for much longer
periods, Some streams are fed by both surface runoff and
ground water from springs or seeps. Such streams reflect the
chemical character of their concentrated underground sources
during dry periods and are more dilute during periods of heavy
rainfall, The dissolved-solids content in a river is frequently
increased by drainage from mines or oil fields, by the addition
of industrial or municipal wastes, or--in irrigated regions--by
drainage from irrigated lands.

The mineral constituents and physical properties of natural
waters reported in the tables of analyses include those that have
a practical bearingonwateruse, The resultsofanalyses generally
include silica, iron, calcium, magnesium, sodium, potassium (or
sodium and potassium together calculated as sodium), lithium,
carbonate, bicarbonate, sulfate, chloride, fluoride, nitrate, boron,
PH, dissolved solids, and specific conductance, Aluminum, man-
ganese, color, acidity, dissolved oxygen, and other dissolved con-
stituents and physical properties are reported for certain streams,
Phenolic material and minor elements including strontium, chrom -
ium, nickel, copper, lead, zinc, cobalt, and other trace elements
are determined occasionally for a few streams in connection with
specific problems and the results are reported, The source and
significance of the different constituents and properties of natural
waters are discussedinthe following paragraphs. The constituents
are arranged in the order that they appear in the tables,

MINERAL CONSTITUENTS IN SOLUTION
Silica (SiOz)

Silica is dissolved from practically all rocks, Some natural
surface waters contain less than 5 parts per million of silica and
few contain more than S0 parts, but the more common range is
from 10 to 30 parts per million, Silica affects the usefulness of
a water because it contributes to the formation of boiler scale; it
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usually is removed from feed water for high-pressure boilers,
Silica also forms troublesome deposits onthe blades of steam tur-
bines,

Aluminum (Al)

Aluminum is usually present only in negligible quantities in
natural waters except in areas where the waters have been in con-
tact with the more soluble rocks of highaluminum content such as
bauxite and certain shales, Acid watersoftencontainlarge amounts
of aluminum, It may be troublesome in feed waters where it tends
to be deposited as a scale on boiler tubes,

Iron (Fe)

Iron is dissolved from many rocks and soils, On exposure to
the air, normal basic waters that contain more than 1 part per
million of iron soon become turbid with the insoluble reddish ferric
oxide produced by oxidation, Surface waters, therefore, seldom
contain as much as 1 part per million of dissolved iron, although
some acid waters carry large quantities of iron in solution, Iron
causes reddish-brown stains on porcelain or enameled ware and
fixtures and on fabrics washed in the water,

Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks
in some sections of the country, It resemblesironin its chemical
behavior and in its occurrence in natural waters, However, man-
ganese in rocks is less abundant than iron, As a result the con-
centration of manganese is much less than that of iron and is not
regularly determined in many areas, Itisespeciallyobjectionable
in water used in laundry work and in textile processing, Concen-
trations as low as 0,2 partper millionmay cause a dark-brown or
black stain on fabrics and porcelain fixtures, Appreciable quan-
tities of manganese are often found in waters containing objec-
tionable quantities of iron,

Calcium (Ca)

Calcium is dissolved from almost all rocks and soils, but the
highest concentrations are usually found in waters that have been
in contact with limestone, dolomite, and gypsum. Calcium and
magnesium make water hard and are largely responsible for the
formation of boiler scale, Most waters associated with graniteor
silicious sands contain less than 10 parts per million of calcium;
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waters in areas where rocks are composed of dolomite and lime-
stone contain from 30 to 100 parts per million; and waters that
have come in contact with deposits of gypsum may contain several
hundred parts per million,

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from
dolomitic rocks, Its effect in water is similar to that of calcium,
The magnesium in soft waters may amounttoonly 1 or 2 parts per
million, but water inareasthatcontainlarge quantities of dolomite
or other magnesium-bearing rocks may contain from 20 to 100
parts per million or more of magnesium,

Strontium (Sr)

Strontium is a typical alkaline-earth element and is similar
chemically to calcium, Strontium may be present innatural water
in amounts up to a few parts per million much more frequently
than the available data indicate, In most surface water the amount
of strontium is small in proportion to calcium, However, in sea
water the ratio of strontium to calcium is 1:30,

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks,
Sodium is the predominant cation in someof the more highly min-
eralized waters found in the western United States, Natural waters
that contain only 3 or 4 parts per million of the two together are
likely to carry almost as much potassium as sodium, As the total
quantity of these constituents increases, the proportion of sodium
becomes much greater, Moderate quantities of sodium and potas-
sium have little effect on the usefulness of the water for most
purposes, but waters that carry more than 50 or 100 parts per
million of the two may require careful operation of steam boilers
to prevent foaming., More highly mineralized waters that contain
a large proportion of sodium salts may be unsatisfactory for
irrigation,

In this report, sodium and potassium valuesthat are calculated
and reported as sodium are indicated by footnote,

Lithium (Li)

Data concerning the quantity of lithium in water are scarce.
It is usually found in small amounts inthermal springs and saline
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waters, Lithium also occurs in streams where some industries
dump their waste water, The scarcity of lithium in rocks is re-
sponsible more than other factors for relatively small amounts
present in water,

Bicarbonate, carbonate and hydroxide (HCO3, COS’ OH)

Bicarbonate, carbonate, or hydroxide is sometimes reported
as alkalinity, The alkalinity of a water is defined as its capacity
to consume a strong acid to pH 4.5. Since the major causes of
alkalinity in most natural waters are carbonate and bicarbonate
ions dissolved from carbonate rocks, the results are usually re-
ported in terms of these constituents, Although alkalinity may
suggest the presence of definite amounts of carbonate, bicarbonate
or hydroxide, it may not be true due to other ions that contribute
to alkalinity such as silicates, phosphates, borates, possibly fluo-
ride, and certain organic anions which may occur in colored
waters, The significance of alkalinity to the domestic, agricultural,
and industrial user is usually dependent upon the nature of the
cations (Ca, Mg, Na, K) associated with it. However, alkalinity in
moderate amounts does not adversely affect most users,

Hydroxide may occur in water that has been softened by the
lime process, Its presence in streams usually can be taken as an
indication of contamination and does not represent the natural
chemical character of the water,

Sulfate (SO 4[)

Sulfate is dissolved from many rocks and soils--in especially
large quantities from gypsum and from beds of shale, Itisformed
also by the oxidation of sulfides of iron and is therefore present
in considerable quantities in waters from mines, Sulfate inwaters
that contain much calcium and magnesium causes the formation of
hard scale in steam boilers and may increase the cost of softening
the water,

Chloride (Cl)

Chloride is dissolved from rock materials in all parts of the
country, Surface waters in the humid regions are usually low in
chloride, whereas streams in arid or semiarid regions may con-
tain several hundred parts per million of chloride leached from
soils and rocks, especially where the streams receive return
drainage from irrigated lands or are affected by ground-water-
inflow carrying appreciable quantities of chloride. Large quan-
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tities of chloride in water that contains a high content of calcium
and magnesium increases the water's corrosiveness.

Fluoride (F)

Fluoride has been reported as being present in some rocks to
about the same extent as chloride, However, the quantity of fluo-
ride in natural surface waters is ordinarily very small compared
to that of chloride, Investigations have proved that fluoride con-
centrations of about 0,6 to 1.7 ppm reduced the incidence of den-
tal caries and that concentrations greater than 1.7 ppm also pro-
tect the teeth from cavities but cause an undesirable black stain
(Durfor and Becker, 1964, p. 20), Public Health Service, 1962
(p. 8), states, "When fluoride is naturally present in drinking
water, the concentration should not average more than the
appropriate upper control limit (0.6 to 1.7 ppm). Presence of
fluoride in average concentration greater than two times the op-
timum values shall constitute grounds for rejectionof the supply."
Concentration higher than the stated limits may cause mottled
enamel in teeth, endemic cumulative fluorosis, and skeletal effects,

Nitrate <N03)

Nitrate in water is considered a final oxidation product of
nitrogenous material and may indicate contamination by sewage or
other organic matter, The quantities of nitrate present in surface
waters are generally less than 5 parts per million (as NO,) and
have no effect on the value of the water for ordinary uses,

It has been reported that as much as 2 parts per million of
nitrate in boiler water tends to decrease intercrystalline cracking
of boiler steel. Studies made in Illinois indicate that nitrates in
excess of 70 parts per million (as NO,) may contribute to methe-
moglobinemia ("blue babies') (Fauceti3 and Miller, 1946), and more
recent investigations conducted in Ohio show that drinking water
containing nitrates in the range of 44 to 88 ppm (as NO,) may
cause methemoglobinemia (Waring, 1949), A report publis%ed by
the National Research Council, Maxcy (1950) concludes that a
nitrate content in excess of 44 parts per million (as NO,) should
be regarded as unsafe for infant feeding. U.,S. Public Health
Service (1962) sets 45 ppm as the upper limit,

Phosphate (PO 4)

Phosphorus is an essential element in the growth of plants and
animals, Some sources that contribute nitrate, such as organic

-
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wastes are also important sources of phosphate. The addition of
phosphates in water treatment constitutes a possible source,
although the dosage is usually small. In some areas, phosphate
fertilizers may yield some phosphate to water. A moreimportant
source is the increasing use of phosphates in detergents., Domestic
and industrial sewage effluents often contain considerable amounts
of phosphate,

Boron (B)

Boron in small quantities has been found essential for plant
growth, butirrigation water containing more than 1 part per million
boron is detrimental to citrus and other boron-sensitive crops.
Boron is reported in Survey analyses of surfacewaters in arid and
semiarid regions of the Southwest and West where irrigation is
practiced or contemplated, but few of the surface waters analyzed
have harmful concentrations of boron,

Dissolved solids

The reported quantity of dissolved solids--the residue onevap-
oration--consists mainly of the dissolved mineral constituents in
the water, It may also contain some organic matter and water of
crystallization, Waters with less than 500 parts per million of
dissolved solids are usually satisfactory for domestic and some
industrial uses, Water containing several thousand partspermil-
lion of dissolved solids are sometimes successfully used for
irrigation where practices permit the removal of soluble salts
through the application of large volumes of water on well-drained
lands, but generally water containing more than about 2,000 ppm
is considered to be unsuitable for long-term irrigation under
average conditions,

Chromium (Cr)

Few if any waters contain chromium from natural sources.
Natural waters can probably contain only traces of chromium as
a cation unless the pH is very low., When chromium is present in
water, it is usually the result of pollution by industrial wastes,
Fairly high concentrations of chromate anions are possible in
waters having normal pH levels, Concentrations of more than
0.05 ppm of chromium in the hexavalent form constitute grounds
for rejection of a water for domestic use on the basis of the
standards of the U.S, Public Health Service (1962).
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Nickel and Cobalt (Ni, Co)

Nickel and cobalt are very similar in chemical behavior and
also closely related to iron, Both are present in igneous rocks in
small amounts and are moreprevalentin silicic rocks. Any nickel
in water is likely to be in small amounts and could be in a colloidal
state, Cobalt may be taken into solution more readily than nickel.
It may be taken into solution in small amounts through bacterio-
logical activity similar to that causing solution of manganese,
However, few data on the occurrence of either nickel or cobalt in
natural water are available,

Copper (Cu)

Copper is a fairly common trace constituent of natural water,
Small amounts may be introduced into water by solution of copper
and brass water pipes and other copper-bearing equipment in
contact with the water, or from copper salts added to control algae
in open reservoirs, ‘Copper salts such as the sulfate and chloride
are highly soluble in waters with a low pH but in water of normal
alkalinity these salts hydrolyze and the copper may be precipitated.
In the normal pH range of natural water containing carbon dioxide,
the copper might be precipitated as carbonate. The oxidized
portions of sulfide-copper ore bodies contain other copper com-
pounds, The presence of copper in mine water is common,

Copper imparts a disagreeable metallic taste to water, As
little as 1.5 ppm can usually be detected, and 5 ppm can render
the water unpalatable, Copper is not considered tobe a cumulative
systemic poison like lead and mercury; most copper ingested
is excreted by the body and very little is retained. The patholog-
ical effects of copper are controversial, but it is generally be-
lieved very unlikely that humans could unknowingly ingest toxic
quantities from palatable drinking water, The U.S, Public Health
Service (1962) recommends that copper should not exceed 1.0 ppm
in drinking and culinary water,

Lead (Pb)

Lead is only a minor element in most natural waters, but
industrial or mine and smelter effluents may contain relatively
large amounts of lead. Many of the commonly used lead salts are
water soluble,
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Traces of lead in water usually are the result of solution of
lead pipe through which the water has passed, Amounts of lead of
the order of 0,05 ppm are significant, as this concentration is the
upper limit for drinking water in the standards adopted by the
U.S, Public Health Service (1962). Higher concentrations may be
added to water through industrial and mine-waste disposal. Lead
in the form of sulfate is reported to be soluble in water to the
extent of 31 ppm (Seidell, 1940) at 25°C. In natural water this
concentration would not be approached, however, since a pH of
less than 4.5 would probably be required to prevent formation
of lead hydroxide and carbonate, It is reported (Pleissner, 1907)
that at 18°C water free of carbon dioxide will dissolve the equiv-
alent of 1.4 ppm of lead and the solubility is increased nearly
four fold by the presence of 2.8 ppm of carbon dioxide in the solu-
tion, Presence of other ions may increase the solubility of lead,

Zinc (Zn)

Zinc is abundant in rocks and ores but is only a minor con-
stituent in natural water because the freemetal and its oxides are
only sparingly soluble, In most alkaline surface waters it is
present only in trace quantities, but more may be present in acid
water, Chlorides and sulfates of zinc are highly soluble, Zinc is
used in many commercial products, and industrial wastes may
contain large amounts,

Zinc in water does not cause serious effects on health, but
produces undesirable esthetic effects, The U,S, Public Health
Service (1962, p. 55) recommends that the zinc content not exceed
5 ppm in drinking and culinary water, )

Barium (Ba)

Barium may replace potassium in some of the igneous rock
minerals, especially feldspar and barium sulfate (barite) is a
common barium mineral of secondary origin, Only traces of
barium are present in surface water and sea water, Because
natural water contains sulfate, barium will dissolve only in trace
amounts, Barium sometimes occurs in brines from oil-well
wastes,

The U.S. Public Health Service (1962) states that water con-
taining concentrations of barium in excessof 1 ppm is not suitable
for drinking and culinary use because of the serious toxic effects
of barium on heart, blood vessels, and nerves,
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Bromide (Br)

Bromine is a very minor element in the earth's crust and is
normally present in surface waters in only minute quantities,
Measurable amounts may be found in some streams that receive
industrial wastes, and some natural brines may contain rather
high concentrations, 1t resembles chloride in that it tends to be
concentrated in sea water,

Iodide (I)

lodide is considerably less abundant both in rocks and water
than bromine, Measurable amounts may be found in some streams
that receive industrial wastes, and some natural brines may con-
tain rather high concentrations, It occurs in sea water to the
extent of less than 1 ppm., Rankama and Sahama (1950) report
iodide present in rainwater to the extent of 0,001 to 0,003 ppm
and in river water in about the same amount, Few waters will
contain over 2,0 ppm.

PROPERTIES AND CHARACTERISTICS OF WATER

Hardness

Hardness is the characteristic of water that receivesthe most
attention in industrial and domestic use. It is commonly recog-
nized by the increased quantity of soap requiredto produce lather,
The use of hard water is also objectionable because it contributes
to the formation of scale in boilers, water heaters, radiators, and
pipes, with the resultant decrease in rate of heat transfer, pos-
sibility of boiler failure, and ioss of flow,

Hardness is caused almost entirely by compounds of calcium
and magnesium, Other constituents--such as iron, manganese,
aluminum, barium, strontium, and free acid--also causehardness,
although they usually are not present in quantities large enough
to have any appreciable effect,

Generally, bicarbonate and carbonate determine the propor-
tions of "carbonate" hardness of water, Carbonate hardness is
the amount of hardness chemically equivalent to the amount of
bicarbonate and carbonate in solution. Carbonate hardness is
approximately equal to the amount of hardness that is removed
from water by boiling,
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Noncarbonate hardness is the difference between the hardness
calculated from the total amount of calcium and magnesium in
solution and the carbonate hardness, If the carbonate hardness
(expressed as calcium carbonate) equals the amount of calcium and
magnesium hardness (also expressed as calcium carbonate) there
is no noncarbonate hardness, Noncarbonate hardness is about
equal to the amount of hardness remaining after water is boiled,
The scale formed at high temperatures by the evaporation of water
containing noncarbonate hardness commonly is tough, heat re-
sistant, and difficult to remove,

Although many people talk about soft water and hard water,
there has been no firm line of demarcation, Water that seems
hard to an easterner may seem soft to a westerner, In this
report hardness of water is classified as follows:

Hardness range
(calcium carbonate Hardness description
in ppm)
0-60 Soft
61-120 Moderately hard
121-180 Hard
more than 180 Very hard

For public use, water with hardness above 200 parts per million
generally requires softening treatment (Durfor and Becker,
1964, p. 23-27),

Acidity (H™])

The use of the terms acidity and alkalinity is widespread in
the literature of water analysisandisa cause of confusion to those
who are more accustomed to seeing a pH of 7,0 used as a neutral
point, Acidity of a natural water represents the content of free
carbon dioxide and other uncombined gases, organic acids and
salts of strong acids and weak basesthat hydrolyze to give hydro-
gen ions, Sulfates of iron and aluminum in mine and industrial
wastes are common sources of acidity, The presence of acidity
is reported in those waters which have a pH below 4,5,

Sodium adsorption ratio (SAR)
The term "sodium adsorption ratio (SAR)" was introduced

by the U.,S, Salinity Laboratory Staff (1954), It isa ratio express-
ing the relative activity of sodium ions in exchange reaction with
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soil and is an index of the sodium or alkali hazard to the soil.
Sodium adsorption ratio is expressed by the equation:

where the concentrations of the ions are expressed in milliequiv-
alents per liter (or equivalents per million for most irrigation
waters).

Waters are divided into four classes with respect to sodium
or alkali hazard: low, medium, high, and very high, depending
upon the SAR and the specific conductance, At a conductance of
100 micromhos per centimeter the dividing points are at SAR
values of 10, 18, and 26, but at 5,000 micromhos the corresponding
dividing points are SAR values of approximately 2.5, 6.5, and 11,
Waters range in respect to sodium hazard from those which can
be used for irrigation on almost all soils to those which are
generally unsatisfactory for irrigation,

Specific conductance (micromhos per centimeter at 25°C)

Specific conductance is a convenient, rapid determinationused
to estimate the amount of dissolved solids inwater, It is a meas-
ure of the ability of water to transmit a small electrical current
(see p. 8). The more dissolved solids in water that can transmit
electricity the greater the specific conductance of the water, Com-
monly, the amount of dissolved solids (in parts per million) is
about 65 percent of the specific conductance (inmicromhos). This
relation is not constant from stream to stream or from well to
well and it may even vary in the same source with changes in the
composition of the water (Durfor and Becker, 1964 p. 27-29),

Specific conductance of most waters in the eastern United
States is less than 1,000 micromhos, butinthe arid western parts
of the country, a specific conductance of more than 1,000 micro-
mhos is common,

Hydrogen-ion concentration (pH)

Hydrogen-ion concentration is expressed in terms of pH units
(see p. 8). The values of pH often are used as a measure of the
solvent power of water or asanindicator of the chemical behavior
certain solutions may have toward rock minerals,
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The degree of acidity or alkalinity of water, as indicated by
the hydrogen-ion concentration, expressed as pH, is related to the
corrosive properties of water and is useful in determining the
proper treatment for coagulation that may be necessary at water-
treatment plants, A pH of 7.0 indicates that the water is neither
acid nor alkaline, pH readings progressively lower than 7.0
denote increasing acidity and those progressively higher than 7.0
denote increasingalkalinity, The pH of most natural surface waters
ranges between 6 and 8, Some alkaline surface waters have pH
values greater than 8,0 and waters containing free mineral
acid or organic matter usually have pH values less than 4.5.

The investigator who utilizes pH data in his interpretations of
water analyses should be careful to place pH values in their proper
perspective,

Color

In water analysis the term "color" refers to the appearance
of water that is free from suspended solids. Many turbid waters
that appear yellow, red, or brown whenviewedin the stream show
very little color after the suspended matter has been removed.
The yellow~-to-brown color of some waters is usually caused by
organic matter extracted from leaves, roots, and other organic
substances in the ground, In some areas objectionable color in
water results from industrial wastes and sewage, Clear deep
water may appear blue as the result of a scattering of sunlight by
the water molecules, Water for domestic use and someindustrial
uses should be free from any perceptible color. A color less than
15 units generally passes unnoticed (U.S. Public Health Service,
1962), Some swamp waters have natural color in excess of 300
units,

The extent to which a water is colored by material in solution
is commonly reported as a partof a water analysis because a sig-
nificant color inwater may indicate the presence of organic mater-
ial that may have some bearing on the dissolved solids content,
Color in water is expressed in terms of units between 0 and 500
or more based on the above standard (see p. 8).

Oxygen consumed

Oxygen consumed is a measure of the amount of oxygen re-
quired to oxidize unstable materials in water and may be corre-
lated with natural-water color or with some carbonaceousorganic
pollution from sewage or industrial wastes,
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Tolerances for oxygen consumed in feed water for low- and
high-pressure boilers are 15 and 3 ppm, respectively (Northeast
Water Works Association, 1940), Wash water containing more
than 8 ppm has been reported to import a bad odor to textiles;
concentrations for water used in beverages and brewing range
from 0.5 to 5.0 ppm (California State Water Pollution Control
Board, 1952, 1954).

Dissolved oxygen (DO)

Adequate dissolved oxygen is necessary for the life of fish
and other aquatic organisms and is an indicator for corrosivity
of water, photosynthetic activity, and septicity, It is one of the
most important indicators of the condition of a water supply
for biological, chemical and sanitary investigations (Rose, 1965).

Biochemical oxygen demand (BOD)

Biochemical oxygen demand is a measure of the oxygen re-
quired to oxidize the carbonaceous organic material usable as a
source of food by aerobic organisms,

Chemical oxygen demand (COD)

Chemical oxygen demand indicates the quantity of oxidizable
compounds present in a water and will vary with water com-
positions, concentration of reagent, temperature, period of
contact, and other factors, :

Organics

Phenols,--Phenolic material in water resources is invariably
the result of pollution., Phenols are widely used as disinfectants
and in the synthesis of many organic compounds, Waste products
from oil refineries, coke areas, and chemical plants may contain
high concentrations, Fortunately, phenols decompose in thepres~
ence of oxygen and organic material, and their persistence down-
stream from point of entry is relatively short lived., The rate of
decomposition is dependent on the environment,

Very low concentrations impart such a disagreeable taste to
water that it is highly improbable that harmful amounts could be
consumed unknowingly. Reported thresholds of detection of taste
and odor range from 0,001 to 0.01 ppm.
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Most probable number (MPN),--An index for determining the
extent of pollution in water is the most probable number which
is a direct count of coliform coloniesper 100 milliliters of water,

Detergents (MBAS).--Anionic surfactants (methylene blue
active substance, MBAS) in detergents resist chemical oxidation
and biological breakdown, Their persistence in water over long
periods of time contributes to pollution of both ground water and
surface water, Some of the effects produced from detergent
pollution are unpleasant taste, odor, and foaming (Wayman,
and others, 1962). Although the physiological implications of
MBAS to human beings is unknown, prolonged ingestion of this
material by rats is believed to be nontoxic (Paynter, 1960).
The U.S. Public Health Service (1962) recommends that MBAS
should not exceed 0.5 ppm in drinking and culinary waters,

Temperature

Temperature is an important factor in property determining
the quality of water, This is very evident for such a direct use
as an industrial coolant, Temperature is also important, butper-
haps not so evident, for its indirect influence upon aquatic biota,
concentrations of dissolved gases, and distribution of chemical
solutes in lakes and reservoirs as a consequence of thermal
stratification and variation,

Surface water temperatures tend to change seasonally and
daily with air temperatures, except for the outflow of large springs.
Superimposed upon the annual temperature cycle isadaily fluctu-
ation of temperature which is greater in warm seasons than in
cold and greater in sunny periods than with a cloud cover. Natu-
ral warming is due mainly to absorption of a solar radiation by
the water and secondarily to transfer of heat from the air,
Condensation of water vapor at the water surface is reported to
furnish measurable quantities of heat. Heatloss takes placelargely
through radiation, with further losses through evaporation and
conduction to the air and to the stream bed, Thus the temperature
of a small stream generally reaches a maximum in mid- to late
afternoon due to solar heating and reaches aminimum from early
to mid-morning after nocturnal radiation,

Temperature variations which commonly occur during summer
in lakes and reservoirs of temperate regions resultin a separation
of the water volume into a circulating upper portion and a non-
circulating lower portion, Separating the two is a stratum of
water of variable vertical thickness in which the temperature
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decreases rapidly with increasing depth, This physical division
of the water mass into a circulating and a stagnant portion is the
result of density differences in the water column associated with
the temperature distribution, Knowledge of the stratification in a
body of water may result in increased utility by locating strata of
more suitable characteristics, For example, the elevation of an
intake pipe may be changed to obtain water of lower temperature,
higher pH, less dissolved iron, or other desirable properties,

Temperature is a major factor in determining the effect of
pollution on aquatic organisms., The resistance of fish to certain
toxin substances has been shown to vary widely with temperature,
The quantity of dissolved oxygen which the water can contain is
also temperature dependent. Oxygen is more soluble in cold water
than in warm water, hence the reduction of oxygen concentrations
by pollution is especially serious during periods of high temper~
ature when oxygen levels are already low. Increasedtemperatures
also accelerate biological activity including that of the oxygen-
utilizing bacteria which decompose organic wastes. These pol-
lutional effects may be especially serious when low flow con-
ditions coincide with high temperatures, Summary temperature
data of water are essential for planning multiple uses of water,

Turbidity

Turbidity is the optical property of a suspension with refer-
ence to the extent to which the penetration of light is inhibited by
the presence of insoluble material, Turbidity is afunction on both
the concentration and particle size of the suspended material.,
Although it is reported in terms of parts per million of silica, it
is only partly synonymous with the weight of sediment per unit
volume of water,

Turbid water is abrasive in pipes, pumps, and turbine blades,
In process water, turbidities much more than 1 ppm are not tol-
erated by several industries, but others permit up to 50 ppm or
higher (Rainwater, Thatcher, 1960, p. 289), Although turbidity
does not directly measure the safety of drinking water, it is re-
lated to the consumers acceptance of the water. Alevel of 5 units
of turbidity becomes objectionable to a considerable number of
people (U,S, Public Health, 1962).

Sediment

Fluvial sediment is generally regarded as that sediment which
is transported by, suspended in, or deposited by water, Suspended
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sediment is that part which remains in suspension in water
owing to the upward components of turbulent currents or by
colloidal suspension, Much fluvial sediment results from the
natural process of erosion, which in turn is part of the geologic
cycle of rock transformation, This natural process may be
accelerated by agricultural practices. Sediment is also contri-
buted by a number of industrial and construction activities, In
certain sections, waste materials from mining, logging, oil-field,
and other industrial operations introduce large quantities of
suspended as well as dissolved material,

The quantity of sediment, transported or available for trans-
portation, is affected by climatic conditions, form or nature of
precipitation, character of the solid mantle, plant cover, topo-
graphy, and land use, The mode angrate of sediment erosion,
transport, and deposition is determined largely by the size dis-
tribution of the particles or more precisely by the fall velocities
of the particles in water, Sediment particles in the sandsize
(larger than 0,062 mm) range do not appear to be affected by
flocculation or dispersion resulting from the mineral constituents
in solution, In contrast, the sedimentation diameter of clay and
silt particles in suspension may vary considerably from point to
point in a stream or reservoir, depending on the mineral matter in
solution and in suspension and the degree of turbulence present,
The size of sediment particlesintransport at any point depends on
the type of erodible and soluble material inthe drainage area, the
degree of flocculation present, time in transport, and character-
istics of the transporting flow, The flow characteristics include
velocity of water, turbulence, and the depth, width, and roughness
of the channel. As a result of these variable characteristics, the
size of particles transported, as well as the total sediment load,
is in constant adjustment with the characteristics and physical
features of the stream and drainage area,

STREAMFLOW

Most of the records of stream discharge, used in conjunction
with the chemical analyses and in the computation of sediment
loads in this volume, are published in The Geological Survey
water-supply paper series, "Surface Water Supply of the United
States, 1961-65." The discharge reported for a composite sample
is usually the average of daily mean dischargesfor the composite
period, The discharges reported in the tables of single analyses
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are either daily mean discharges or discharges obtained at the
time samples were collected and computed from a stage~-discharge
relation or from a discharge measurement,

The water-supply papers and numbers which contain more
complete records of stream discharge for this report are listed
below:

Part 1 WSP Part 2 WSP

Volume 1 1901 Volume 1 1904
Volume 2 1902 Volume 2 1905
Volume 3 1903 Volume 3 1906

PUBLICATIONS

Reports giving records of chemical quality and temperatures
of surface waters and suspended-sediment loads of streamsin the
area covered by this volume for the water years 1941-65, are
listed below:

Numbers of water-supply papers containing records for
Parts 1 and 2, 1941~65

Year WSP Year WSP Year WSP Year WSP

1941 942 1948 | 1132 1955 | 1400 1962 | 1941
1942 950 1949 | 1162 1956 | 1450 1963 | 1947
1943 970 1950 | 1186 1957 | 1520 1964 | 1954
1944 | 1022 1951 1250 1958 | 1571 1965 | 1961

1945 1030 1952 11250 1959 | 1641 ~——— m————
1946 | 1050 1953 1290 1960 | 1741 -——- ———-
1947 | 1102 1954 | 1350 1961 1881 m—m——e | m=--

Geological Survey reports containing chemical quality, tem-
perature, and sediment data obtained before 1941 are listed
below, Publications dealing largely with the quality of ground-
water supplies and only incidentally covering the chemical
composition of surface waters are not included, Publications
that are out of print are preceded by an asterisk,

PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States,
1924,



*479,
770.

*108.

*161.

*193,
*236.

*237.
*239.
*273.

*274.

*339.
*363.
*418,

*596-B.
*596-D,
*596-E.
*636-A.
*636-B.
*638-D,
*839

*889-E,
*998.

1048,

1110-C

PUBLICATIONS 27

BULLETINS

The geochemical interpretation of water analyses, 1911,
The data of geochemistry, 1924,

WATER-SUPPLY PAPERS

Quality of water inthe Susquehanna River drainage basin,
with an introductory chapter onphysiographic features.
1904,

Quality of water in the upper Ohio River basin and at
Erie, Pa., 1906.

The quality of surface waters in Minnesota, 1907,

The quality of surface waters in the United States,
Part 1, Analyses of waters east of the one hundredth
meridian, 1909,

The quality of the surface waters of California, 1910,

The quality of surface waters of Illinois, 1910,

Quality of the water supplies of Kansas, witha prelimin-
ary report on stream pollution by mine waters in
southeastern Kansas, 1911,

Some stream waters of the western United States, with
chapters on sediment carried by the Rio.Grande and
the industrial application of water analyses, 1911,

Quality of the surface waters of Washington, 1914,

Quality of the surface waters of Oregon, 1914,

Mineral springs of Alaska, with a chapter onthe chemical
character of some surface waters of Alaska, 1917,

Quality of water of Colorado River in 1925-26, 1928,

Quality of water of Pecos River in Texas, 1928,

Quality of the surface waters of New Jersey, 1928,

Quality of water of the Colorado Riverin1926-28, 1930,

Suspended matter inthe Colorado Riverin 1925-28, 1930,

Quality of water of the Colorado Riverin1928-30, 1932.

Quality of water of the Rio Grande basin above Fort
Quitman, Tex., 1938,

Chemical character of surface water of Georgia, 1944,

Suspended sediment in the Colorado River, 1925-41,
1947,

Discharge and sediment loads inthe Boise River drainage
basin, Idaho, 1939-40, 1948,

. Quality of water of Conchas Reservoir, New Mexico,
1939-49, 1952,
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Many of the reports listed are available for consultation in the
larger public and institutional libaries, Copies of Geological
Survey publications still in print may be purchased at a nominal
cost from the Superintendent of Documents, Government Printing
Office, Washington D,C, 20402, who will, upon request, furnish
lists giving prices.

COOPERATION

Many Municipal, State, and Federal agencies assisted in col-
lecting records for these quality-of-water investigations, Inaddi-
tion to the cooperative programs, many stations were operated
from funds appropriated directly to the Geological Survey. The
table on page 29 lists State and local agencies that cooperated in
quality-of-water investigations included in this volume, and the
locations of district offices responsible for the data collected,

DIVISION OF WORK

The quality-of-water program was conducted by the Water Re~
sources Division of the Geological Survey, E, L, Hendricks, chief
hydrologist, and G, W, Whetstone, assistant chief for Reports and
Data Processing, under the general direction of G, A, Billingsley,
chief, Reports Section, and B, A. Anderson, chief, Data Reports
Unit, The data were collected and prepared for publication under
the supervision of district chiefs as follows: In Alabama, W, L,
Broadhurst; Georgia, A, N, Cameron; Illinois, Indiana, Kentucky,
Michigan, and Ohio, J, J. Molloy with W, D, Mitchell in Illinois,
M. D, Hale in Indiana, F, F, Schraderin Kentucky, and A, D, Ash,
in Michigan; Maryland, J, W, Wark; Minnesota, D, B, Anderson;
New York, R. C. Heath; North Carolina and Virginia, E. B, Rice
with J, W, Gambrell in Virginia; Pennsylvania, N, H, Beamer;
Tennessee, J, S, Cragwell; West Virginia, W, C, Griffin; and in
Wisconsin, K, B, Young.

Correspondence regarding the records in this report or any
additional information should be directed to the district chief of the
appropriate Geological Survey--Water Resources Division offices
indicated in the table on page 29 . Because of reorganization in
recent years, the offices now administering water-quality pro-
grams in most of the States differ from those that were adminis~
tering the programs in 1965,
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QUALITY OF SURFACE WATERS, 1965

PASSAIC RIVER BASIN--Continued

1-3795. PASSAIC RIVER NEAR CHATHAM, N.J.-~Continued

Suspended sediment, water year October 1964 to September 1965
(Where no daily concentrations are reported, loads are estimated)

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
b Mean M Mean v Mean M
ay dis- ean dis- ean dis- ean
charge concen~ T::" charge concen- T;':‘ charge concen- T;':'
(cfs) tration da (cfe) tration da (cfs) tration da
(ppm) Y (ppm) Y (ppm) v
10 12 043 748 10 042 18 12 0e6
19 12 o6 46 10 .l 15 12 5
17 10 5 562 10 ol 13 12 b
11 10 3 647 10 .2 80 - 340
10 10 3 846 10 .2 113 - 840
10 10 o3 446 10 ol 135 50 18
842 10 2 601 10 .2 100 25 6e8
Te0 10 2 Te8 10 .2 60 15 2e4
740 10 2 Beb 10 2 50 15 240
644 10 2 Tets 10 2 36 14 le4
4e9 10 1 7.8 10 o2 33 14 162
5.2 10 ol 842 10 2 87 bl 3.0
449 10 1 Tet 10 02 148 - 10
5.2 12 .2 647 10 2 120 16 5e2
60l 12 .2 6l 10 o2 89 15 Jeb
Te8 12 3 502 10 ol 60 15 204
13 - o4 7.0 10 2 52 14 200
9e5 12 3 Tett 10 .2 46 14 le7
740 10 2 13 - b 32 12 1.0
7.0 10 2 24 - 9 35 12 lel
Bab 10 .2 15 12 5 29 10 .8
647 10 02 14 12 5 27 10 o7
6al 10 2 12 12 b 26 10 7
Tet 10 2 10 12 3 27 10 o7
6ad 10 2 18 - 6 34 12 lel
443 10 ol 102 - 540 63 - 340
545 10 ol 60 3.0 138 b 7.0
7.0 10 2 40 - 240 387 - 90
641 10 .2 31 14 1e2 363 - 50
542 10 ol 22 14 1] 250 - 20
10 - 3 - - - 184 - 10
24945 - Te2 48402 - 1848 2850 - 25843
JANUARY FEBRUARY MARCH
les 135 ~ 10 22 9 0e5 98 10 2e6
240 96 - 840 21 9 5 85 9 201
340 78 - 240 21 9 5 BO 9 1e9
beeo 87 8 1.9 23 9 .6 80 9 1e9
See 66 5 9 33 Ll .8 179 210 180
6ee 57 5 .8 29 9 o7 437 150 180
Teeo 48 5 .6 95 50 |s 50 426 96 110
Bes 113 31 12 756 300 (S 620 318 45 39
See 218 58 34 BS54 160 370 232 18 11
10 210 35 20 970 160 420 184 16 Te9
1les 146 15 549 878 100 240 143 15 5.8
1240 138 15 546 782 22 46 115 14 4e3
1340 122 15 449 637 14 24 96 13 3e4
lbes 104 15 4e2 452 12 15 85 13 3e0
15¢0 78 15 362 235 10 643 85 13 340
16ee 50 15 240 imn 9 4e2 90 13 342
1740 45 15 1.8 143 10 349 85 13 3.0
18es 47 14 1.8 128 11 3e8 113 16 449
19¢. 47 14 1le8 113 12 37 184 21 10
200 48 13 1.7 76 11 243 204 15 83
51 12 17 T4 10 240 160 15 625
52 10 les 73 9 1e8 135 15 565
45 10 1e2 54 7 1.0 125 15 541
39 10 lel 51 7 1.0 157 15 6ed
46 10 le2 118 22 70 143 15 5e8
45 10 le2 184 14 740 132 15 53
52 10 les 138 12 4e5 140 15 5.7
52 10 let 118 11 345 115 15 b4e7
46 10 1.2 - - bl 139 27 10
36 10 1.0 - -— - 228 45 28
27 10 7 - - - 184 14 70
Total 2624 - 13646 7249 -- 184046 4977 - 67543

S Computed by subdividing day.
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PASSAIC RIVER BASIN--Continued
1-3795. PASSAIC RIVER NEAR CHATHAM, N.J.--Continued

Suspended sediment, water year October 1964 to September 1965--Continued
(Where no daily concentrations are reported, loads are estimated)

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Da Mean M Mean ™ N:lean M
Y dis- ean T dis- ean Tons is- ean Tons
charge | concen- p':_' charge | concen- per charge concen- per
(cfs) tration da (cfs) tration da (cfs) tration day
(ppm) Y (ppm) Y (ppm)
lee 143 10 349 87 47 11 16 23 1.0
2e0 128 10 345 96 50 13 35 30 |A 248
3ee 132 10 346 98 52 14 36 24 243
beso 115 11 34 90 54 13 33 20 1e8
S5ee 100 12 3.2 81 59 13 24 19 le2
bes 87 13 3.1 73 63 12 18 18 9
Tee 83 13 249 70 68 13 16 18 o8
Bee 85 13 3.0 71 65 12 14 18 o7
Fee 111 20 640 70 60 11 14 16 6
1000 135 16 5.8 65 55 9e7 13 14 5
1lea 109 16 47 57 51 Te8 12 12 o4
12ee 94 16 4al 50 49 608 11 11 o3
1340 85 16 367 42 47 543 10 12 3
l4es 73 16 3.2 36 46 445 945 12 3
15« 85 20 beb 31 45 348 9e5 12 3
16ee 200 73 IS 38 27 43 EX 945 11 3
17+¢ 204 35 19 27 42 3l 10 10 o3
18e. 148 20 840 25 41 248 11 9 3
19«e 125 15 S5el 23 40 245 11 11 o3
2000 107 13 38 21 39 242 11 11 3
2lee 94 13 3.3 19 37 149 10 11 3
22e0 81 13 248 19 38 149 10 11 3
230 76 14 2.9 17 36 1le7 10 11 o3
2400 78 14 2.9 15 30 1.2 95 10 3
25¢0 76 14 2.9 la 25 .9 940 8 .2
2600 146 40 16 13 22 8 8s2 8 o2
2700 200 45 24 14 24 9 Te4 10 .2
28ee 162 42 18 16 31 1e3 607 10 o2
29%ee 133 43 15 20 30 le6 647 10 2
3000 107 45 13 17 27 le2 70 10 .2
3lee - - - 16 24 1.0 - - -
Total 3502 - 23344 1320 - 177.8 40840 - 18.1
JuLy AUGUST SEPTEMBER
lee 7.0 10 0e2 545 22 0e3 12 21 |S 0.8
20 6ats 9 2 70 340 (S 99 22 37 202
3es 67 10 2 34 190 17 12 32 10
4o 6ol 10 2 12 80 246 12 28 .9
See 58 10 2 15 82 363 10 23 6
6ea 6e1 10 o2 9.0 50 1le2 T8 19 b
Tee 548 11 2 7e8 41 9 6e7 14 o3
-2 58 11 o2 T8 41 9 6s7 16 3
See 545 11 .2 19 43 A 242 647 21 o4
10ee 5.5 12 2 46 51 6e3 607 25 5
22 35 |s 246 18 45 242 607 26 5
14 27 1.0 12 44 lets 6l 26 o4
11 22 7 10 43 1e2 11 28 o8
10 23 .6 11 49 145 11 30 9
Beb 25 o6 78 46 1.0 B2 32 o7
Teb 27 5 Teb 42 8 842 34 8
13 31 1.1 Te8 39 8 T8 37 .8
62 - 10 Be2 35 8 8eb 39 .9
54 —-— 10 Te0 31 o6 12 44 le4
30 68 5¢5 6ol 27 5 10 41 le1
16 61 246 Se8 24 o4 940 38 9
10 55 145 14 27 l.0 8ab 34 8
8e2 49 1.1 12 25 8 Te8 30 Y}
Tet 43 9 9«0 24 6 35 35 (S 4e3
607 37 o7 846 23 o5 57 57 8.8
et 31 5 19 22 la1 31 52 40k
647 28 »5 12 21 .7 27 51 307
842 27 6 10 20 o5 19 49 245
70 26 o5 9e5 19 5 13 48 1e7
647 25 5 8eb 18 o4 10 46 1e2
bals 24 o Tet 18 oh - - -
Total 38247 - bhats 43746 - 15144 40946 - 44e6
Total discharge for year (cfs-daysS)....eecsssssvecceces seerieasecsecansarnenanasses 24693,6
Total load for year (tonS)...i.eeveeesessreecooeconanns tesnecesseciesenracsccanass. 3606.5

S Computed by subdividing day.
A Computed from partly estimated-concentration graph.
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QUALITY OF SURFACE WATERS, 1965

PASSAIC RIVER BASIN--~Continued

1~3875. RAMAPO RIVER NEAR MAHWAH, N.J.--Continued

Suspended sediment, Octoher 1964 to June 1965

(Where no daily concentrations are reported, loads are estimated)

OCTCOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
D Mean M Mean M Mean M
ay dis- ean dis- ean dis- "
chal'ge concen~ TO]‘II chlm concen- Tpoe‘:. chal"ﬂ Col‘lﬂ.ﬂl‘l- T:::.
(cfe) tration :" (cfs) tration da. (cfs) tration day
(ppm) i (ppm) Y (ppm)
leo 20 10 045 27 7 045 28 6 0.5
240 26 1 8 21 s 3 26 3 o
300 25 12 8 19 5 o3 28 4 3
bao 22 11 o7 18 7 .3 60 25 4e0
5e0 21 7 o4 17 12 .6 85 12 2.8
18 5 2 18 12 .6 86 5 1e2
16 5 2 20 13 .7 74 & 1e2
14 5 .2 16 12 ) 60 5 .8
14 B .2 16 12 .5 54 s .7
13 5 .2 16 12 .5 47 5 .6
12 5 2 16 10 " 43 5 "6
13 5 o2 16 8 3 64 7 1.2
13 6 .2 16 7 o3 87 7 1.6
13 7 2 13 7 2 85 5 1.1
13 3 .2 11 7 .2 83 A .9
13 5 .2 12 9 o3 67 4 o7
14 6 .2 13 10 o4 61 3 o5
14 4 .2 12 11 o 55 4 .6
14 4 .2 18 13 .6 48 9 1e2
16 5 «2 21 11 .6 48 7 .9
17 9 o4 19 7 o 48 6 .8
18 7 o3 19 4 .2 48 & .8
18 5 2 18 3 o1 46 & o7
19 5 .3 17 3 o1 45 & .7
17 5 2 22 8 |[A 5 50 & 8
19 B o3 115 30 |B 943 84 16 3.6
20 5 3 71 12 243 145 - 5.0
20 6 o3 42 5 Y 344 -— 10
22 7 o4 28 & o6 275 - 740
31 8 o7 34 5 o5 201 7 3e8
32 8 7 - = - 165 5 202
557 bt 1043 731 - 231 2640 - 57e2
JANUARY FEBRUARY MARCH
140 5 1.9 72 3 046 236 3 149
124 5 1.7 71 3 N 216 3 1.7
121 5 la6 65 3 5 203 3 146
124 5 1.7 60 3 5 194 3 146
103 5 1ot 62 2 o3 232 8 6al
99 5 143 60 2 3 420 22 25
93 5 1.3 107 14 440 382 7 742
116 6 1.8 1630 210 |s 950 327 4 3.5
177 10 408 1500 36 150 294 4 3.2
207 10 506 902 8 19 270 4 249
192 4 2.1 686 4 Tt 243 4 2.6
163 3 1.3 620 4 607 216 4 243
155 3 1.3 570 5 77 198 4 261
152 3 1.2 482 5 645 183 o 2.0
159 8 3e4 405 5 545 181 4 2.0
114 4 1.2 338 5 4eb 183 4 240
139 4 1«5 291 5 3.9 181 4 240
119 3 1.0 265 5 346 209 4 243
95 2 .5 238 5 3.2 209 4 243
87 2 o5 201 4 242 212 4 2.3
82 2 o4 185 4 2.0 187 4 240
80 3 .8 181 4 2.0 171 3 et
109 & 1.8 165 4 1.8 167 3 le4
154 9 3.7 150 4 le6 181 3 1e5
137 & 242 340 20 (s 25 171 3 le4
107 3 .9 536 43 |s 65 165 3 13
107 3 .9 358 5 4e8 167 3 lea
103 8 2.2 280 3 243 154 3 142
95 3 o8 - - -— 159 3 1e3
83 3 o7 - - - 173 3 le4
3., 75. 3 o6 - - - 167 3 le4
Total 3809 - 5109 10820 - 128146 6651 el 92e3

S Computed hy suhdividing day.
A Computed from partly estimated-concentration graph.

B Computed from estimated-concentration graph.
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NORTH ATLANTIC SLOPE BASINS

PASSAIC RIVER BASIN--Continued

1-3875. RAMAPO RIVER NEAR MAHWAH, N.J.--Continued

(Where no daily concentrations are reported, loads are estimated)
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APRIL MAY JUNE
™ Suspended sediment Suspended sediment Suspended sediment
ean Mean Mean
Day dis- Mean To dis- Mean T dis- Mean Ton
charge concen- ':. charge concen~ m“_’ charge concen- r.
(cfs) tration - (cf8) tration pe (cfs) tration pe
(ppm) day (ppm) day (ppm) day
les 163 3 1.3 143 6 243 90 6 1e5
2e0 163 3 1.3 132 5 1.8 132 6 201
3a0 155 3 1e3 126 5 1e7 141 6 243
4o 139 3 1.1 122 5 le6 116 4 le3
500 128 3 1.0 196 7 3e7 97 & le6
Gen 123 3 1.0 194 7 347 86 6 les
Tee 159 6 246 183 6 3.0 76 6 1e2
Baa 187 8 440 227 - 400 55 6 (3]
See 183 4 240 207 - 440 52 7 1.0
10ee 173 3 let 187 —_— 340 50 7 9
1lles 154 3 12 173 6 248 47 8 140
12ea 187 - 240 151 6 244 41 8 9
13¢0 236 340 135 6 242 37 8 8
l4ee 205 — 340 122 5 146 42 8 9
1540 196 - 240 108 6 1e7 41 8 .9
164 243 —-— 340 99 6 1e6 48 8 1.0
1700 225 - 3.0 94 6 1e5 41 7 8
18 198 - 2.0 88 7 le7 39 6 .6
19s0 190 - 240 81 6 143 35 5 5
20ee 179 - 240 76 5 1.0 - - -
2lee 165 - 2.0 64 5 .9 - - -
22ee 152 bl 1.0 64 5 9 - - -
2300 150 o 1.0 62 5 8 - - -
2400 162 - 240 59 5 8 - - -
2540 150 - 1.0 56 &4 X3 - - -
2640 206 340 54 4 .6 - - -
2740 223 340 57 5 8 - - -
28e0 194 b 2.0 83 5 lel - - -
290 172 bl 240 97 6 1le6 - et -
30ee 156 - 1.0 93 6 145 - - -
3lee - - - 87 6 leb - - -
Total 5316 - 5842 3620 - 5746 1266 - 2146
Total discharge for period (cfs-days)........ P - S 2 14
Total load for period (tons)......’.'.......... 1653.8
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104 QUALITY OF SURFACE WATERS, 1965

PASSAIC RIVER BASIN--Continued
1-3895. PASSAIC RIVER AT LITTLE FALLS, N.J,--Continued

Suspended sediment, October 1964 to July 1965

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
D Mean ™ Mean M Mean M
ay dis- ean T dis- ean T, dis- ean Tons
charge | concen~ ons charge | concen= ;e':' charge | concen- per
(cfs) tration g:f (cfs) tration da (cfs) tration day
(ppm) 4 (ppm) Y (ppm)
lee 104 164 4 73 9 2 140 21 8
240 94 14 4 115 14 4 89 17 4
30 155 24 10 100 11 3 100 11 3
bae 140 29 11 72 10 2 282 35 |s 28
Ses 94 23 6 62 10 2 640 24 59
59 16 3 70 11 2 610 28 46
60 12 2 59 10 2 501 28 Y]
58 11 2 50 9 1 361 20 19
94 13 3 56 8 1 269 12 9
78 10 2 58 7 1 231 10 6
49 9 1 58 6 1 179 10 5
45 9 1 60 5 1 295 16 13
50 10 1 60 4 1 483 23 30
43 10 1 54 4 1 434 18 21
49 9 1 43 5 1 369 14 14
1644 52 8 1 45 6 1 315 12 10
1740 76 14 3 53 6 1 266 11 8
180 93 16 4 49 7 1 204 10 6
1944 91 15 4 72 7 1 140 8 3
204 76 10 2 104 7 2 124 6 2
2lee 76 10 2 153 7 E] 124 6 2
224 65 10 2 117 7 2 131 8 3
2344 65 10 2 82 B 1 143 8 3
2440 66 10 2 65 5 1 155 12 B
250 64 9 2 82 7 2 176 12 6
2640 70 s 2 506 58 |s 75 286 23 18
27 70 9 2 294 35 37 532 40 57
284 66 9 2 297 24 19 1020 58 160
294 58 9 1 225 22 13 1010 48 130
304 60 9 1 182 21 10 808 37 81
ES 62 9 2 - - - 570 25 38
Total 2282 - 86 3417 - 194 10987 - 834
JANUARY FEBRUARY MARCH
420 15 17 155 8 3 456 17 21
333 12 11 138 8 3 345 15 14
286 9 7 109 8 2 318 15 13
196 15 8 108 8 2 361 14 14
225 10 6 83 7 2 388 17 18
225 10 6 82 7 2 1020 36 99
210 10 6 188 13 7 1140 55 170
250 15 10 2460 250 |s 1800 1020 36 99
472 17 22 4300 110 1300 808 25 55
470 16 20 3400 77 710 590 18 29
1lee 424 14 16 2950 56 450 474 13 17
337 12 11 2430 23 220 403 11 12
200 9 7 2050 28 150 390 11 12
318 9 8 1770 21 100 333 10 9
1544 222 8 5 1530 14 58 369 10 10
160 6 3 1300 16 49 394 10 11
143 10 4 1030 164 39 403 10 11
198 | 12 6 700 13 25 474 10 13
158 12 5 520 12 17 530 10 14
140 11 4 377 10 10 535 12 17
166 10 4 369 9 9 535 15 22
176 10 5 311 8 7 474 14 18
237 10 6 276 8 6 460 14 17
2bee 207 10 6 253 8 5 416 12 13
254 234 11 7 511 69 |s 120 390 11 12
2644 213 11 6 1020 30 83 394 11 12
27e0 225 10 6 782 20 42 345 10 9
2840 234 9 6 520 18 25 381 12 12
2940 231 9 6 - - - 483 14 18
304 163 8 4 - - - 420 13 15
314 168 9 4 - - -~ 365 12 12
Total 7741 - 242 29722 - 5246 15414 - 818

S Computed by subdividing day.



NORTH ATLANTIC SLOPE BASINS 105
PASSAIC RIVER BASIN--Continued
1-3895. PASSAIC RIVER AT LITTLE FALLS, N, J,~-Continued
Suspended sediment, October 1964 to July 1965--Continued
APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
D Mean ™ Mean o Mean M
ay dis- ean dis- ean dis- ean
charge | concen- T;';' charge | concen- T;;;' charge | concen- T;;;'
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
lea 369 12 12 364 18 18 119 8 3
2ee 369 12 12 354 16 15 257 12 8
340 345 12 1 412 11 12 240 10 6
bee 304 13 11 394 12 13 180 8 4
See 266 13 9 404 14 15 142 7 3
XXy 283 14 11 372 13 13 130 6 2
Tas 307 10 8 339 13 12 119 5 2
8ee 341 11 10 360 13 13 87 7 2
Yee 381 11 11 353 13 12 91 10 2
10 420 14 16 325 13 11 79 13 3
1les 365 12 12 318 12 10 74 16 3
1200 353 15 14 259 12 8 62 18 3
1340 373 16 16 219 13 8 60 18 3
16es 353 14 13 202 14 8 53 20 3
1540 283 13 10 180 10 5 52 23 3
1600 413 17 19 166 9 4 57 21 3
17 511 18 25 160 9 4 70 20 4
18ee 449 15 18 154 9 4 69 20 4
194 406 14 15 148 10 &4 71 20 4
20es 356 14 13 132 12 &4 74 18 4
2les 335 14 13 134 12 &4 65 15 3
2200 283 12 9 121 11 4 62 13 2
2340 289 11 9 138 12 4 51 16 2
2b4ee 293 10 8 129 11 4 54 18 3
25e0 275 10 7 101 10 3 56 18 3
2600 382 13 13 121 8 3 44 16 2
276 532 12 17 116 7 2 34 15 1
28es 474 14 18 129 8 3 33 15 1
290 435 16 19 148 10 4 28 15 1
30ee 360 19 18 155 12 5 24 15 1
3les - - — 133 12 4 - - -
Total 10905 - 397 7040 - 233 2537 - 88
JuLy AUGUST SEPTEMBER
lee 24 17 1
260 21 20 1
3ee 53 15 2
beo 115 10 3
See 111 10 3
bee 96 12 3
Tan 64 14 2
Bae 33 16 1
Yee 32 16 1
10ee 33 16 1
1lee 49 16 2
1240 83 17 4
13es - - -
1440 - -~ -
1540 - - -
1660 - - -
17e0 - - -—
18ee - - -
19 — - -
20es - - ——
210 - - -
2260 - - -
23ee — -— -
2600 - -~ -
254 - - -
2640 - - -
2740 - -~ -
28ee - - --
294 - - -
304 - - -
3les - - -
Total 714 - 24
Total discharge for period (cfs-days)...
Total load for period (tons).........s..
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NORTH ATLANTIC SLOPE BASINS

RARITAN RIVER BASIN--Continued

1-4009.32. BALDWIN CREEK AT BALDWIN LAKE NEAR PENNINGTON, N, J.--Continued

Suspend®d sediment, water year October 1964 to September 1965

(Less than one (<1) in the concentration column indicates
that concentration is below the limits of detection)
(Where no daily concentrations are reported, loads are estimated)

115

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
D Mean Meas Mean " Mean M
v dis- ean T dis- ean Tons dis- ean Tons
charge | concen- °':‘ charge concen~ per charge concen- per
(cfs) tration ge (cfs) tration da. (cfs) tration day
(ppm) ay (ppm) o (ppm)
0s52 14 0.02 o] 0 0 0e52 12 1A 0402
le8 15 «07 0 0 ] 037 10 (A «01
203 11 07 Q 0 0 37 10 (A «01
092 11 03 [} 0 ] 15 29 (S le6
60 11 «02 o Q 0 11 42 le2
Bas bt 10 «01 0 0 [¢] 20 27 15
Tos +31 10 «01 0 0 0 501 26 36
LEYY 26 10 01 o [ [} 248 25 19
Yee 026 9 «01 0 o 0 2t 20 *13
104 022 9 «01 o] 0 0 1.7 20 «09
11lae el2 9 T o] 0 4] 15 16 206
1240 .10 8 T o] 0 Q 20 27 |S 1.8
1340 #10 8 T [} 0 0 99 44 12
lbee +10 8 T 0 0 0 545 22 33
1540 .10 8 T [¢] 0 [¢] 3.3 20 .18
16es 12 8 T o 0 o 243 21 13
1740 022 9 «01 0 0 0 240 19 «10
184 26 16 «01 0 o o} 240 15 «08
1940 e18 8 T 0 0 o] 12 14 «05
20ee 14 8 T 0 0 0 1ot 16 «06
2lee 012 8 T [¢] 0 [} 1e2 11 *04
2200 10 8 T 0 0 0 le2 11 #04
2340 +10 8 T 0 0 0 la1 10 203
2400 «08 8 T 0 0 o] le3 8 «03
2548 006 8 T 06 1 T 249 11 09
2600 04 6 T 546 21 #32 51 9 012
2700 «04 6 T 1.8 16 #08 24 8 52
2Bae «04 6 T 1e1 16 «05 26 56 |S 3e4
290 «04 6 T 1.0 16 (A «04 Te9 53 la1
300 204 6 T » 70 12 |A 02 5e3 51 73
31e0 202 4 T -— - - 440 48 52
Total 975 - 0e32 10426 - 0451 188436 - 15,22
JANUARY FEBRUARY MARCH
lee 247 22 0416 1.0 5 0401 246 24 017
2ee 247 56 a4l 92 & 01 244 24 16
3ee 246 76 53 +80 3 «01 18 24 012
baa le8 20 «10 o860 4 $ 01 1le6 16 07
500 le7 9 « 04 52 4 #01 20 23 |S 1.8
1.7 14 #0686 +60 4 #01 12 92 340
le5 8 #03 18 3 *15 6e5 74 143
B840 7 .15 56 63 (S Bel bete 54 264
845 9 21 14 38 let 3e5 35 33
745 12 024 18 22 1.1 249 30 23
4e9 13 e17 13 23 #81 21 23 013
4ol 11 .12 14 16 60 1e7 21 .10
3e4 10 «09 849 12 029 146 21 «09
2.9 10 »08 540 7 09 1e6 21 09
241 8 «05 4ol 10 o1 3e2 41 +35
2.0 7 <04 347 8 08 245 30 .20
le9 6 03 343 7 «06 240 14 «08
1e7 8 024 3,0 7 «06 6el 23 38
1e5 4 202 245 5 03 Te3 35 69
13 3 » 01 le6 5 $02 440 31 33
le2 2 »01 les 4 02 342 27 .23
le2 1 T 1.8 4 02 340 26 21
240 1 #01 les 4 202 342 21 .18
204 2 «01 1.7 5 $02 S5e4 17 25
240 3 002 11 4 12 3e6 22 20
241 2 «01 T3 13 26 5e3 18 .26
be2 2 202 640 14 $23 440 19 W21
345 2 «02 340 15 012 248 23 17
243 &4 .02 - - bl 14 23 |S 97
le6 5 .02 - - 8a7 39 92
le2 5 202 el - - 4ab 34 42
Total B8e2 -— 2474 203434 - 13,77 14744 - 14428

S Computed by subdividing day.
T Less than 0,005 ton.
A Computed from partly estimated-concentration graph,



116 QUALITY OF SURFACE WATERS, 1965
RARITAN RIVER BASIN~-Continued
1-4009,32, BALDWIN CREEK AT BALDWIN LAKE NEAR PENNINGTON, N. J.--Continued
Suspended sediment, water year October 1964 to September 1965--Continued
(Less than one (<1) in the concentration column indicates
that concentration is below the limits of detection)_
(Where no daily rations are reported, loads are estimated)
APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | concen- per charge | concen- per charge | concen- per
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
346 25 0e24 1.1 3 0,401 0401 <1 T
601 24 040 21 5 #03 01 <1 T
5¢4 22 .32 16 8 #03 *01 <1 T
346 19 .18 1.1 7 202 #01 <1 T
248 17 13 481 3 «01 «01 <1 T
Bes 243 10 206 81 2 T «01 <1 T
Tee 207 9 »07 o 71 &4 «01 o 01 <1 T
8ee 3.1 11 «09 *81 3 01 #01 <1 T
ee 609 1 .20 81 3 «01 01 <1 T
104a 440 10 11 71 4 #01 ¥ 01 <1 T
2.7 8 206 61 6 #01 «01 <1 T
2e2 30 «18 38 6 01 01 <1 T
12 18 +06 38 8 01 «01 <1 T
12 9 »03 28 5 T «01 <1 T
1le4 n «04 022 &4 T «01 <1 T
Te? 9 *19 .22 5 T $01 <1 T
340 9 07 .28 6 T « 01 <1 T
23 9 006 16 6 T 201 <1 T
23 9 «06 001 <1 T
1e9 7 04 009 4 T «01 <1 T
2les 1e7 4 $02 007 4 T 01 <1 T
2240 leg 6 «02 07 4 T 01 <1 T
230 1le3 5 $02 07 4 T «01 <1 T
2400 1e5 4 202 «05 & T «01 <1 T
25¢e 1e2 6 $02 203 4 T #01 <1 T
26e0 304 3 «03 #03 L T 01 <1 T
2T 340 & +05 #03 4 T «01 <1 T
2800 242 4 «02 «03 4 T 01 <1 T
2%« 1e7 4 +02 #07 4 T #01 <1 T
3040 1.3 4 «01 «05 4 T 01 <1 T
31lee - -~ - «01 <1 T - -- -
Total 85e1 - 2482 13,80 - 0420 030 - T
JuLy AUGUST SEPTEMBER
0s01 <1 T 0,01 <1 T 0401 <1 T
01 <1 T «01 <1 T 16 4 T
01 <t T 01 <1 T 12 4 T
«01 <1 T «01 <1 T ol1 4 T
«01 <1 T 01 <1 T .07 4 T
»01 <1 T «01 <1 T #05 4 T
«01 <1 T 01 <1 T +01 <1 T
01 <1 T «01 <1 T «01 <1 T
01 <1 T 81 14 «03 001 <1 T
«01 <1 T S5e4 32 47 «01 <1 T
«01 <1l T 293 32 «08 02 <1 T
«01 <1 T 38 31 #03 «01 <1 T
°01 <1 T .28 24 «02 «01 <1 T
»01 <1 T +28 20 $02 $01 <1 T
01 <1 T 19 15 8 #01 W01 <1 T
01 <1 T *12 10 |8 T «01 <1 T
01 <1 T «11 10 (B T «01 <1 T
«01 <1 T «09 9 |8 T #01 <1 T
#01 <1 T «09 9 B T 01 <1 T
«01 <1 T 03 8 B T «01 <1 T
01 <1 T #01 <1 T «01 <1 T
s01 <1 T o16 5 T +01 <1 T
201 <1 T e32 - 01 o 01 <1 T
01 <1 T 19 - #01 2e6 Ll 10
01 <1 T 12 5 T 405 —-— 30
01 <1 T oll 5 T 71 - 03
01 <1 T 11 5 T 38 - 02
001 <1 T «07 5 T 022 bad «01
«01 <1 T 201 <1 T 19 - +01
01 <1 T «01 <1 T 1% L «01
=01 <1 T 01 <1 T - b bl
Total 0431 - T 9491 -~ 0470 9448 - 0449

Total discharge for year (CfS—-dayS)...eseceesessocsccsncas
Total load for year (tons).........

cereetaeesarenssaaa. 766,21
teeesessssecesresess 91,05

T Less than 0,005 ton.

B Computed from estimated-concentration graph.
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QUALITY OF SURFACE WATERS, 1965
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NORTH ATLANTIC SLOPE BASINS 119
RARITAN RIVER BASIN--Continued
1-4010. STONY BROOK AT PRINCETON, N.J.--Continued
Suspended sediment, water year October 1964 to September 1965
(Where no daily concentrations are reported, loads are estimated)
OCTOBER  NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Da Mean M Mean ™ Mean M -
y dis- ean Tons dis- ean Tons dis- ean Tons
charge | concen- :::_ charge | concen- ::“_ charge | concen- per
(cfs) tration da. (cfs) tration da: (cfs) tration day
(ppm) Y (ppm) v (ppm)
Les 941 - 0e3 140 - 1 T 47 |C 3 T
2ae 18 - 240 140 |C 1 T 446 (C 3 T
3ese 20 - 240 140 |C 1 T 449 |C 3 T
bee 11 - 33 1.0 |C 1 T 100 -~ 9e0
See 749 |C 3 ol 9 {C 1 T 106 - 10
Gee 6e2 |C 3 o1 1.0|C 1 T 163 — 20
Tee 5e1 |C 3 T 1.0|C 1 T 54 16 243
8ee 43 2 T 1.0 1 T 30 16 1.3
See 3.8 2 T 1e0|(C 3 T 25 4 3
10es 3.2 |C 1 T 1.0{C 3 T 18 3 el
1lee 31 |C 1 T 1.0|C 3 T 17 3 ol
12e0 341 (C 1 T 1.0 |C 3 T 11 75 |A 22
13es 3.3 |C 1 T 140 |C 3 T 133 45 (A 16
144 442 |C 1 T 1.0|C 3 T 62 le 27
150 3.7|C 1 T 1.0 2 T €6 8 les
160 247 |C 1 T 1.2 |C 2 T 28 3 o2
170 2.7 1C 2 T 1.8 {C 2 T 27 3 2
18ee 249 |C 2 T 1.7 |C 2 T 25 3 .2
1940 1.8 |C 2 T 246 4 T 22 3 2
20en 2.0 |C 2 T 3.8 5 [} 18 2 el
21es 241 [C 1 T 249 2 15 2 ol
224 1le8 |C 1 T 2.7 2 14 2 ol
23e0 1e7 |C 1 T 204 |C 1 13 2 ol
244e0 145 |C 1 T 241 C 1 16 2 el
25¢0 1.3 1 T 3.3 - 26 - 2
2600 les 1 T 30 - 50 - o8
27es l1eé2 1 T 21 - 110 — 10
28e0 le2 1 T 97 8 250 - 30
29es l.1 1 T Be9 6 120 - Te0
30en 1.0 1 T 649 4 80 - 340
3les 1.0 1 T - - 55 6 9
Total 13344 - 5e1 115.9 - 1.7 176862 - 13845
JANUARY FEBRUARY MARCH
lee 40 3 043 18 1 T 36 6 0e6
2es 35 2 «2 15 1 T 33 6 5
e 30 2 2 12 1 T 32 - 5
boo 27 2 ol 10 1 T 31 - 5
S5ee 25 3 .2 10 1 T 334 - 100
oo 22 3 o2 12 5 02 248 - 50
Teo 19 2 ol 122 61 IS 69 109 - 840
8se 120 -— 10 1240 210 |s 940 76 12 245
Sea 150 -— 20 245 - 60 63 7 1.2
106 130 - 10 237 - 40 55 7 1.0
11e 100 - 940 221 - 20 “6 9 101
1260 80 - 240 205 - 20 38 11 1.1
13,0 60 1 .2 143 ~- 10 34 12 lel
lbes 40 1 .l - 87 - 440 33 9 o8
15¢0 30 1 el 69 - 3.0 56 - 240
16ee 27 1 ol .‘ 63 - 240 63 - 340
170 25 1 .l 60 12 1.9 45 - 140
18se 23 1 o1 54 11 1le6 98 - Be0
1940 22 1 oI 48 10 13 155 - 20
20 21 1 ol 32 - o6 97 - 7.0
20 1 o1 34 —- b 68 - 440
23 1 ol 35 .6 63 - 340
32 1 o1 24 - 3 63 - 340
43 1 ol 24 - 3 104 - 7.0
42 1 o1 104 - 7.0 68 - 40
38 1 o1 104 - 640 BY - €40
69 bt 1.0 45 140 87 —-— 640
€8 -~ 9 39 o6 55 - 240
44 3 b d bl 211 - 30
27 1 o1 - 156 - 10
20 1 o1 - - - 83 -— 500
Total 1452 - 5643 3312 - 12n042 2727 - 28949

S Computed b
T Less than

g subdividing day.
.05 ton.

A Computed from partly estimated-concentration graph.
C Composite period.
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QUALITY OF SURFACE WATERS, 1965

RARITAN RIVER BASIN-~-Continued

1-4010. STONY BROOK AT PRINCETON, N, J.--Continued

Suspended sediment, water year October 1964 to September 1965~-Continued
(Where no daily concentrations are reported, loads are estimated)

APRTL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
D Mean M Mean ™ Mean Mea
ay dis- ean dis- can Tor dis- ean Tons
charge concen- Tpo;' charge concen- p::. charge concen- per
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
les 63 - 2.0 29 043 245 4 T
200 80 — 3.0 44 o5 340 7 ol
3es 101 L 6.0 43 5 23 7 oh
baeo 65 - 240 32 ol 42 6 7T
S5ee 53 - 1.0 26 3 4e9 5 el
bes 44 2 2 25 3 247 5 T
Tea 45 4 5 23 3 2.2 5 T
Bee 51 4 o6 24 o3 2.1 4 T
Ses 105 - Te0 23 3 241 3 T
10es 82 - 3.0 22 3 1.8 3 T
1lee 54 1.0 21 o3 la6 3 T
12es 46 - o7 15 2 les4 |C 6 T
13ee 38 i 6 12 o2 1.2 |C 6 T
l4ee 33 - 5 10 2 1.0(C 6 T
15¢0 32 - o5 846 2l ls2|C 6 T
16ee 134 10 745 ol 1e6 |C 6 T
17e0 69 240 748 ol 1le4iC 3 T
1840 48 7 Te2 ol lelC 3 T
19¢. 45 o6 5e7 ol lel |C 3 T
20ea 40 - 5 5¢2 o1 le2|C 3 T
21es 35 - o 4e? ol 9 |C 3 T
2244 32 3 be2 ol o8 4 T
230 30 3 348 ol o8 3 T
2440 34 3 342 ol 8 2 T
2500 30 - 3 32 ol 8 8 T
2600 64 — 240 3.0 «l 6 9 T
270 71 3.0 249 ol 5 7 T
28e0 51 1.0 XYY ol 5 4 T
29 40 5 346 o1 b 2 T
30s. 34 ol 340 o1 o 3 T
3lee - - - 247 ol - - -
Total 1649 - 5049 42847 = 6ol 10546 - 1e7
JuLy AUGUST SEPTEMBER
lees 046 15 T Oe5 11 T 1e7 7 T
260 b 12 T lel 15 T 600 26 |S 6
3ee o 10 T 5 7 T 15 12 T
baa 3 9 T «3 6 T let 8 T
S5ee 2 10 T 1.8 9 T 1e2 6 T
bao *8 14 T .8 5 T 1.0 4 T
oo 3 10 T 5 5 T 8 |C 2 T
8ee 2 10 T o8 8 T «7{C 2 T
See 2 11 T 147 23 ol 6 |C 2 T
10ee 2 6 T 3e2 32 o3 o6 |C 2 T
11e0 79 41 |S 145 10 12 3 6 |C 2 T
1240 342 13 o1 4e5 7 o1 5 2 T
1340 242 4 T 340 9 o1 »8 4 T
léae 247 4 T 249 6 T 1.0 3 T
15¢0 3.1 4 T le6 6 T 7 3 T
16as 345 6 ol 1.2 4 T 5 3 T
17e4 445 10 o1 1.5 9 T 4 (C 3 T
180 443 10 ol l1e1 7 T #3|C 3 T
19se 347 8 el 1.8 9 T +3|C 3 T
20ee 3e4 8 ol 8 7 T 24 |C 3 T
21l 3.0 8 ol 6 8 T o3|C 2 T
2240 244 8 o1 640 18 Y3 «3(C 2 T
23e0 2a1 4 T 242 |C 7 T e3iC 2 T
2440 241 7 T 18 (C 7 T 5e¢7 30 {S 242
2540 146 5 T 1.8 |C 7 T 16 99 |s 4e5
2600 1.0 4 T le7(C 7 T 10 75 240
27.e 9 6 T 1e5 |C 7 T S5es 50 o7
2800 8 11 T 1.01C 7 T 344 28 3
2940 .8 13 T 27 |C 7 T 242 20 ol
30as o6 15 T 6 (C 7 T 1e7 10 T
3les o5 15 T 5 |C 7 T - - ==
Total 5749 - 247 5840 - 1.9 6643 - 1046
Total discharge for year (cfs-days)......... ... 11874.0
Total load for year (tonsS)......ccveeeerenns setsesanannns .o 1765.6

8§ Computed by subdividing day.
T Less than 0.05 ton.
C Composite period.
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NORTH ATLANTIC SLOPE BASINS 129

MAURICE RIVER BASIN
1-4115, MAURICE RIVER AT NORMA, N, J.

LOCATION.--At gaging station at Landis Avenue bridge at Norma, Salem County.
DRAINAGE AREA.--113 square miles.
RECORDS AVAILABLE.--Sediment records: February to September 1965.
EXTREMES, February to September 1965.--Sediment concentrations: Maximum daily, 14 ppm July 12;
minimum daily, 1 ppm on many days during March, April and September.
Sediment loads: Maximum daily, 3.4 tons July 12; minimum daily, 0.1 ton on several days in September.
REMARKS , --Records of specific conductance, pR, and water temperature of sediment samples available in
district office at Trenton,

Suspended sediment, February to September 1965

JANUARY FEBRUARY MARCH
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | concen- per charge | concen- per charge | concen- per
(cts) tration d (cfs) tration da (cfs) tration day
(ppm) nd (ppm) Y (ppm)

lee -~ - 146 2 0e8

200 - 146 2 o8

3ee -- 143 3 142

Gose -- 137 4 145

Ses - - - 143 5 1e9

oo -- - -- 157 5 201

Ten - 180 5 2.2

Bes -- 160 5 2.2

9ee - 154 4 167
1000 - - - 149 4 1e6
1.0 - - - 143 3 1e2
12, - - - 134 3 1e1
1340 - - - 126 3 140
léee - -- - 121 3 1.0
15¢0 - - - 116 4 1e3
L6es - - - 113 4 1e2
17e0 -- - - 111 4 12
18ee 151 0.8 118 3 140
19e0 149 .8 126 2 o7
200 140 1.1 129 2 o7
21ee 131 141 131 2 o7
224 131 les 129 1 o3
FETS 129 let 129 1 .3
26440 124 143 129 2 o7
2544 134 1l 134 3 11
2600 143 1.2 157 4 107
2740 146 .8 169 4 1.8
28es 146 .8 169 4 148
29 - - 179 4 149
3Cee - - 192 4 2e1
31ee - - 192 3 1.6
Total 1526 -- 11.8 44642 - 4044




130 QUALITY OF SURFACE WATERS, 1965

MAURICE RIVER BASIN--Continued
1-4115. MAURICE RIVER AT NORMA, N, J.-~Continued

Suspended sediment, February to September 1965--Continued

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
D Mean M Mean ™ Mean M.
ay dis- ean To dis- ean Tons dis- ean Tons
charge | concen- p;. charge | concen- pern charge | concen- per
(cfs) tration d (cfs) tration da (cfs) tration day
(ppm) d (ppm) v (ppm)
les 174 2 0s9 124 3 140 90 4 140
2ee 188 2 1.0 120 3 1.0 82 3 o7
e 204 2 1.1 118 3 1.0 92 4 1.0
bas 189 2 1.0 114 3 9 115 -- |E 2.0
Ses 175 1 5 110 & le2 108 -~ E 240
Goe 168 1 5 107 & le2 96 4 140
Tas 161 1 o4 104 5 let 84 4 9
Bee 157 2 .8 102 4 1.1 82 &4 9
Yes 164 2 .9 103 4 le1 94 4 1.0
10ee 166 2 o 102 4 1e1 90 &4 1.0
1les 162 2 [ 97 4 1.0 80 &4 9
12«0 157 2 8 96 4 1.0 T4 &4 o8
134 150 2 .8 90 3 .7 66 3 5
léee 139 2 8 81 3 o7 62 3 5
15¢0 133 2 o7 39 2 2 64 3 5
164 137 2 o7 55 3 [ 65 3 5
17ee 141 2 8 83 4 9 &3 4 o7
18¢e 140 2 8 87 5 1.2 63 4 7
190 139 1 "t 85 &4 X4 71 7 1e3
20es 145 1 b 82 3 o7 15 12 2e4
145 1 X3 79 2 o 72 10 149
143 1 .l 76 2 o 68 10 1e8
142 1 X3 T4 2 [y 63 9 1e5
138 1 X3 74 2 X3 62 9 1e5
132 1 b 76 2 [z 60 9 1e5
133 2 7 76 2 oh 56 8 1e2
136 2 o7 75 3 6 54 6 9
135 2 o7 84 4 9 51 4 .6
131 2 o7 100 --= |E 1.0 51 4 .6
128 2 o7 110 13 1.0 59 5 o8
- et - 100 -~ |E 1.0 - - -
4552 - 2046 2823 - 2506 2212 - 3246
JuLy AUGUST SEPTEMBER
lee 61 5 08 34 2 0e2 34 3 03
2ee 56 5 +8 40 2 2 36 3 3
3es 50 5 o7 43 2 02 37 2 2
Gas 45 5 o6 41 2 2 37 1 ol
S5a0 50 5 7 50 6 8 36 1 .1
67 10 1.8 53 8 1.1 35 2 .2
57 7 1.1 52 8 lel 35 2 2
53 6 9 50 8 11 35 2 2
52 é .8 45 7 9 34 2 22
58 7 1.1 44 7 .8 33 1 ol
80 10 262 45 7 9 32 1 ol
91 14 3e4 43 6 7 32 1 o1
91 13 3.2 38 5 »5 40 2 .2
89 12 249 38 5 5 52 2 3
83 12 247 37 4 o4 50 2 3
75 10 240 37 &4 o 45 2 2
69 10 149 37 4 3 42 1 ol
65 8 let 36 4 o 40 1 o1
[X] 8 les 36 4 o 40 1 ol
68 8 1.5 35 5 5 38 2 o2
73 8 le6 33 6 a5 36 2 2
46 5 6 36 6 .6 35 2 o2
44 4 5 39 6 6 35 2 2
43 4 o5 40 4 o 40 4 o
49 4 5 39 &4 o 54 4 b
47 4 *5 38 4 o 60 4 6
43 4 o5 37 5 o5 56 4 6
44 4 «5 36 5 5 52 4 o6
48 4 a5 35 5 5 46 3 oh
45 2 .2 35 4 X3 42 3 o3
45 2 2 35 4 "% - - -—
Total 1850 - 3840 1237 77
Total discharge for period (cfs~days)..... . 19859
Total load for period (tONS)...ceeeseecceneroes . 193.6

E Estimated.



131

NORTH ATLANTIC SLOPE BASINS

s 00T 26 L <s9 (4] [44 x4 4 T 0 991 SPIT sererreesrtecittooeT ‘ST ‘o4
ey — 000°2€ [ 000°9T| 000°8 | 000°% | 000°Z | 000°T | 00G°0 | 0S2°0 | G21°0 | 290°0 | 1€0°0 | 9T0°0 (s39) syuyod
Jjo SIRSWIITIW UT ‘pajedypul 2ZIS Uey) JouT] Juadxad agd.reyasiq wE—MVEnm A.-””w ,Nuv UOY303[[09 10 areq
POROW
ferIsyews pog JTequmy

(1ayem paTIIsIp UT ‘M ‘aqny uopjernwnooe fensta ‘A ‘eass ‘g ‘jadid ‘g

{Jayem aaArjeu Ul ‘N ‘uonejuvoRp ‘q ‘pastadsip Aredtwayd ‘) ‘aqny remespyim wopoq ‘g :sysATeue jo spoyIsy)
c96T Joquoldag 03 Aseniqog ‘TETI2)BE Paq JO SOSATEUR 9ZTS-9[O0T3IBJ

PonuTIumOD--*f ‘N ‘VWHON LV YIATY AOIUNVW °*STIV-T

PaNUTINOD~~NISVHE ¥IATY TDTHNVH



€9 | —-| 69169 | 8596 | 29(¥9 | 69| 1L | 89[99 | 69|L9 | €9(29 [ 19({29 | €9[€9 | 69|59 | 99|99 | ¥9|L9 | €9 (09 |09 |09 |66 |65 | ' " WIWIVIK
89 |-=| 09|09 €9|v9| 14|69 | TL|LL| LL|GL | 2L|TL | L9|%9 | %9 |%9 | 89|69 | 99]|0L | 9L {89 | 89(9L | €L L9 [ L9 {69 |99 (19 | " WINWIXeHN
Jaquadag
99 | LS| 65{ 09| 29199 | 99|69 | 99[99 | 89[69 ! TLl€L | 2L|2L | 99199 [ 99]99 | 99(99 | 99(99 | 99|59 |9 [v9 | €9 (%9 |eojeo | = wnwuipy
e [ 19| 99\ 69| 2|24 | 04]9L | 9L| 9L | TL)9L | LL|LL | 9L|6L | 9L|2L Y 2ejoL [ TLleL foL|Te [ 89|2L | 69(89 |99 (59 |9 |99 ....E:EEMA
sn —.—<
€6 (29 9665 956G | w666 | GS{LG | 95126 | 2G| GS | GG[€6, | IS |{¥G | 25(06 [ 6% (0G [ €S (TG [EG(8Y [ QG (6% (8% (0G [Ly 8y |[°"°* WRWIUINW
€9 | L9| 99| 79| T9/ €9 | 69|GL | 89|69 | 29| %9 | G969 | 19(99 | L9169 | £L9[69 | 99|85 | 66|19 | 19|55 |19 [€G [09 |09 |v9 [vg | ' WIWIXeW
Ly | ==| By 6y | Ly 9| 9%\ 9w | 6w Ly | LY|Ly | 9%|9% | 9v |Gy | GhIsH [ Guiow | gh|Lh | 6Y|TG | 06|06 | Ly Ly |gw Ly |8y 9w
LS | -=1 G| 66| 8585 | 85| SS | L6596 | 95|46 | 95|29 | 05|8% | 96|25 | 06|06 [ S9|€9 | 29|79 | 09(L9 |99 (v9 | €9 |19 [6v |€g
2% (9% | ah|8Y ) 6% 0G| 6Ly yyley | Lyiwh | wh vy | vy|ch | Th]ow | BE |0y | 6E!Tw | ov|ow | Le|9E | € [9€ | g€ |SE [9¢ |ve |t wowiUI
13 BG| ¥G|wG | 69|09 | ¥9|09 | €9{ 95 | 5|19 | 65|95 | €5{0G | 95(6G | 96 (%S | L5 |¥S | 26 |vs |Gy |0% | TG [T | 6% |05 |0G (8% .:.E..E_ﬁw,wz
GE |-~ | YE|WE | 9€|9€ | 9€|GE | wE|GE | BE|GE | WE|EE | 2€|9E€ | LE|9E | Q€ |LE | BE|9E | 9€ (L€ | L€ [LE | GE [vE | wE [GE [9g |gg [ wowiuy
m ey | == | LY| 9| GY| 9 | 9E|SY | Ly 8E | GY|ww | G¥|2% | Le|TIW | BE(BE | 9% (BE | Z¥ (€Y | 9 |O% |OW|6E | 9% [9% | G¥ [vh |EW |EY ....E:Ei—ﬁ
[1dy
s GE [ WE| GE|GE | 9E|9€ | 9E(9E | 9E|9€ | wE|WE | GE|9C | GE|9E | 9€|GE | GE|WE | EE (€€ | GE (9€ | GE|GE |GE |¥E |wE [¥E |vg €€ |0 WNWIUIN
“ LE |O% | LE|LE| 2%/ 8E | LE[O% | 6€(9€ | LE(LE | 9E(0¥% | LE|SE | BE(LE | BE|BE | BE [9E | 9€ (9 | LE[GE | 9€ [s€ | 6€ {BE |8€ [9€ ....E:Emﬂwmz
-]
g 2€ | --| -=|--| €E|ZE | 2€E|ZE | ZE|2€ | ZE|2E | 2E|2€ | 2€|2E | 2€|2€ | 2E|2€ | €€ |€€ | €€ |2€ |2€|2€ |2¢|2€ |2Z¢ |2€ |2Z€ |eE WNWIvIY
< €€ |=--| ==|--| YE|EE| €E|EE | EE|2€ | €E€|€E | 2€|2€ | €€ |€E | €E|€E | CE|€€ | €€ |WE | €€ |vE | 2€ |2 |2¢ |2 |2Z€ [2€ [2¢ |z¢€ WNWIXE
= Areniqag
3} €€ | 28| 2€| 2| 2€|2€ | 2€|2€ | 2€12€ | Z€|2€ | ZE|2€ | 2€|2€ | ZE|2€ | 2€ (€€ | €€ |€E | €€ €€ | €€ €€ | €€ |WE | W€ [WE | GE (G |77 WOWIIN
< €€ | 2¢| 2€|2€| 2€|2€ | 2€|2€ ) 2E|2E | 2E|2Z€ | CE|2€ | 2€|2€ | 2€|2€ | €€ €€ | €€ |€€ | €€ (€€ | €€ €€ | g v |wE o€ |gg (g€ [ E:E.MH.@.A
m €€ | GE| 9E| vE | WE|vE | GE|WE | HEIYE | WE| WE | €E|EE | €E€|€€ | 2€|2€ | 2€(2€ | ZE|2E | €€ (€€ | €C|€E | €€ |€E | €E €€ €€ (€ |77 WOWIUIK
wE | 9B | 9E| 9€ | ¥WE|GE | GE|GE | wE|VE | YE|VE | WE €€ | €C|€C | €€ |2Z€ | 2€|2€ | 2€|€C | €E|€E | €E|EE | €€ €€ | €€ [€€ | €€ |vE wnwixep
B J13quadaq
> T | == %E| LE| LE|ILE | 6E|9E | 9€|9E | 9E|9€E | OW| 0% | Iy |€¥ | ¥¥|2% | €V |9% | Gy |Gy | SH|€y | €v (2% [ € (2% |2y [E9 |2Zu [Ty | ' 5 WNWIUIN
= €7 | -=—| LE|6E| 9€| 6€ | 6€|6€ | GE[GE | LE| OV | ZY¥| I | €% |SH | G (9% | 9% 6% | 8% 9% |6y Ly [ Ly |9% [Ev |€v | 8n |8y |Lw |8y |1 WOWIEN
= JIqIAON
m Ly [2Zy| 2ZyiGh | vhlev | €0 €Y | Ev|EY | GY| O | BY|6% | 05(8Y | 9vlny [ ovlow | gnlny | Shign | Ly |ay | 6w 06 |25 (€S |66 (€ |77 WRWILIKN
=4 26 1Ly 8% LY | 8% 8w | 0G| 0G | Y| 9% | L¥|0G | 05{0G | L6525 | WG w5 | €5 (8% | 26|16 | 69|06 | 55 [ss |95 (25 |85 (09 |95 (19 ....E:Ewﬂmauo
pt
L€ |0€|6C (8T (LT (9T (ST |vT|€T|CT|LT|0C|6L{8L|LL|(9L | SL|VL|EL|ZL|{LL{OL| &6 |B|L|9|S |V iE|T]|I
aferoay YIauow
feq
(ydexlouwasys pojenioe-1oYyodoTe T4Ula SnONUIIN0))
G96T xoqueldeg 01 $96T X2q01d( JBaL JoreAm ‘Jojrem Jo (4,) eanjexaduey
*syjuow Jo1utm Juranp sLep Auvw uo jurod Surzooxy ‘wnuruiw {£96T ‘Z AINP J,L8 ‘UNUIXCR :soxnjeasdwe) I91BM~--°GO-Z96T ‘SAWAYLXH
*£xeniqeg o3 dequedeg Suranp sAep Auew wo jurod Buyzeeay ‘wnwyurm (LT *Bny g 6. ‘wunuwrxvy :sdoInjeIsdwWe] IVIBH~-°Co-$O6T ‘ SAWIULNA

132

*g96T aoquardeg 01 Z96T 1990320

:seanjexsduo) Jole)-- TTAVIIVAY SAUOOTYH
*soTtu aaenbs 9gp--°VAUV TOVNIVHQ
*arsodeg Jo 3seSYlIOU SOTIW Z pue ‘Iooan

Buyadg pro) woxy wesajzsdn O[TW H°Q ‘L3uno) oIEBMBILQ ‘OTIVASOTITIS 1B JUEq 31J0T U0 uoylels SurSes ' IopI0OSI eanlBISdWdL--° NOILVIO'T

"A N ‘ETIIASTIILS IV ¥FAIY FUVAVTIAA HONVHE ISTM 0SZH-T

NISVE HIAIY FYVAVTIIQ



133

NORTH ATLANTIC SLOPE BASINS

89 89> 1T (43 I°0 |€°'T z'8 0ET | L'0 0°g (U4 [43 g0 62 £¢ j4d “€961 ‘€2 4R
(wdd)
(0,08T | (22) [(uZ) [ (A) |(FL) |(US) (18) 1 (3v) | (9@ | (TN) | (Oom) | (UR) | (¥FD) {(ad) | (24) | (M) [(90)| (o) | (a) | (@) | (®@) | (IV) |uotr3Pe1f00
1% enp wn ouygz um un ut] | untruoxyg| X9 un ([eyoyN umu esau wn |pesT uoay aad | 31Bq um uoxog wn un wumuf Jo
=-¥591) | ~Fuoo -Tpeu|-tuey -118 |-TPYQ Fopgar | 83 | -1uavl -dop | -0p |-FyWOxyH ~TT114X|-faeq | —umiy eeq
SpYIoS| 172 ~BA | -TL ~ny -ORf | ~UeR °g
psaTosS
-s1a
G961 asquaidsg 03 €961 ACW ‘Jo3IT Jod susxJoxoyw ‘sesfyeue orydexdoaloedg
L |99 | 6L 41 82 14 't |1° L% zT 0z 6* 0‘e L1 '8 o= p1 0gst terereegy cadeg
¥ |9'9 | 18 1T (14 [o]] 't |1 8y (4 [44 8" L€ L1 9°8 -- g1 000T T
¢ {¥'9 | sL 43 x4 18 T (T (444 (43 61 i 0°€E Z'T 8°8 -- -- €1 090T rrere
¢ [L79 | @ 11 92 144 LT T L'e 11 0z [ s'e S°T 0'8 -- -- 1 0%0T T
g |¥79 | L 0T L2 Ly st |z° 8°€ (44 12 'S g'€ L1 0°8 == == v°g 0691 v
z |s'9 | 9g 1T T2 6g 6" T 8'2 €1 [43 z* z2°e Z°t ¥°'9 €0 | 9T° 9°T 0192 T
S |1'9 | 99 43 ¥ 44 6" T (44 ¥ €1 v 9°2 ST gL 00" | 2T’ 8'2 404 creee
L 10°9 | 89 LT ¥z 4 o'z |T° 3 4 st 6 g 8°2 ST 2L or* | €I’ €% 006% o
S |29 | c8 81 62 9g o'z |1° 1L qt PI 8’ 0°€ S T z2°6 00° | 2T° 8°2 001€ 9961
g |6°'G | €8 43 8e I¢ o'z |o° g'g s LT 9 g'e -3 4 8'8 00" | 80" 12 11444 Tl
s {¥'9 | oL 11 9z 44 T (T 6°¢€ 4 8T 9° 8'2 S°T 0°g 00°0 |€T°O ¥z 00T T
S (¥'9 | 99 8 43 6g 9'0 |0°0 (33 ot 0z 0'0 o't , |§°1 (4 -- -- 8°0 0€2T *'p96T
A Oom H4 wnis
wsoqu| WH) ¥ |-sugew|(s oe1 e X 3 u
X0 ] Md .ﬂﬂa_.—do ‘mngo U_-oBm.wnv (‘oN)| (D) 19) (*o8) (°00H) E.M:Nm (eN) M-.-ﬁvm (ed) Awm—“w (2d) ) (*ors) (s30) Uonosiiod
-109 H soue | A% ON | -red | sprios | 0TI PH | aoriomo | erermg | O7%U04 | -gey | wmppog | -eu | ™M | _e3 | uoap |"OUI | popg| SBTEUISIP 1o
- M poarossig] ~WN |-OPL -reod| o -gep | T8O |_ue -umry ueay aeaq
e [TB10L|  f00®D s® W
ornoadg
SSUpJIeH

c96T Joquoideg 01 PYET 1940100 JBIL I918M ‘uoTlrrTuw Jod sixed uf

‘sesAreue TeOTWIYD

"LG6T Isquedeq

*g96T toquerdeg 01 9G6T Areniqag

*£3uno) xa9ssng ‘onSelucl 3e ‘90z LEAUSTH *S°N uo 23pTaAq I¥

‘f "N ‘HNOVINOR IV HIAIY HAUVAVIIQ *S8EP-T

PenuTIUO)-~NISYE HAAIY AYVAVTIA

03 9661 I18q0120

iseanjexadwe) a9jey

:gesATeue TBOTUWSUD~~"ATGYVIIVAV SAUOOTH
*S3TTW Sxenbs o8y ‘g--"VIYV TOVNIVHEA

uoyrels Burded jy--° (POSYASI) NOILVOOT



s, 1965,

QUALITY OF SURFACE WA'

134

*eN se pejaodaa ‘) snfd BN pajernored y

e 1% | omr ST, | ov - v - g €1 gg | -- g eV - - |- - -- 0EvT sreeeerg t3des
z |c9| 09 zT 2z o¢ g | T z'¢ vT gt | @ z'g ¢ T | ¥'9 00* | ¥r° €1 | oses G961 ‘p1 ‘ady
s | g9 i o1 92 9 Lt'e |00 9y ¥ €T | 2T | z'e LT | 9'L [92'0 | 6870 sz | 006% *$96T ‘08 *0°Q
(0,82 . | wns
e soqut| wH| O |-suBew(n ogy e (1) 8m) (um)
10| o[-0 Mu «Jﬂﬂk«o ‘wnpo | anprsex) | (ON)| (&) (10) (*0s) (00H} | s (eN) ums | ®0) | ssou | (ag) | (V) Cois) (s39) woF308[100
-og) BY | soue | A% N | -120 | sprios | %N | W | opuiopyy | eyenng | AL sey | wmipos | -aw | WO | g | woay | WM | goppg| 2BICUOSIE o
-1onpuoa | PI® < aatossiq| N 4 g | o -gey | TEO | -uepy -y uzapy aBa
8101, 00®) st
oyads aseu
preq

90T 4q Pe30d9FFR MOTL

pue ATnp Suranp sdep Auewm uwo wdd ¢ ‘Afyep wnuiutw {g96Y ‘0T ‘94 wdd 08z ‘ATTEP WnWTxeR

.noﬂudvm Butded woay wesaysumop seffwW Q'p ‘4L3UNO) usaaey ‘proTyUUNg j3®

G96T I9qualdeg 01 96T 10Q03100 Jed4 J93eAM ‘UOTTIITW Jad siaed ut

sosATeuR TROTWSYD

*ed ‘den Jolep SemeTs J¥OU ‘94TSWEP PUERISI SYOO0], MOTOQ JOATY OJIBMRTSQ JOF USATS oae 5BIeUOSTP JO Spaooey

*L-1 °"9ed pue

‘1g-8g ‘L1 ‘uep

‘pP°N ‘uojusa] ‘SOTFJO 3OTJIISTP UT srqerrese sayduwes JuUSUTPSS JO wn:«mhwnewa hmadk vnd ‘pd .00.590:@:00 o1¥109ds jJo mu.»ooo.xl|.mv~m<s§-
%961 3sndny pue L{np Sutranp sdep Luew uo sUO} (00°0 »hﬁﬂdv wnuyuyw {g9eT ‘0T °*9Sd Su03 QQ0‘SY ‘AITEP UNWIXENR

*g9eT Jequezdes 03 96T Arnp

ispeOT jusSuipsg
‘%961 3sndny

{SUOT}BAIUSOUOD JUSWIPIL=-*CQ6T JIaqualdag 03 $96T ATnf ‘SHNTULIXT
*cg ‘pg "Bny pue ‘Ig "0oQ ‘gg 'AON SuUOl g ‘ATrep wnuyutw {QT °qod SUO3} 000°‘CT ‘ATTEP WnuWTXeW
*sdAep Auewm uo wdd T ‘Arrep wnurutw {Qf *qod wdd 8z ‘ATTeP wnuyxel

1SPEOT JUSUTPSS

{SUOTIBIJUSOUOD JUSWIPOS~=*G9-PI6T ‘SANAULXI
:SpI0d8a JUSWIPAS —~ ATAVIIVAY SAu00TY
*f1o3ewtx0oadde ‘sOTTW oaenbs QOCI‘p--° (POSTASI) VAUY TOVNIVEQ

(*ed ‘den xojepy oJeMETS( XedU ‘d3TSWEP PUBTSI SHOOL MOTIq JISATY SIeaerad °"ZOPP~T Se Paystrqnd £1.Jsuwdod)
*f °N ‘QTIIINNNG LV YIAIY FUVAVIAQ *¢°LB%P-T

PonNuUTIUO) -~NISVE YIAIY TUVAVTIA

‘08 LeayltH oj3ejsasjul uo 88pTIq 1€ PIIOSTTO0O soTdwes juUsWIPSS--* (PISTASI) NOILVIOT



NORTH ATLANTIC SLOPE BASINS

DELAWARE RIVER BASIN--Continued

1-4427.5. DELAWARE RIVER AT DUNNFIELD, N, J,--Continued

Suspended sediment, water year October 1964 to September 1965

135

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | concen- per charge | concen- por charge | concen- per
(cfs) tration d (cfs) tration da (cfs) tration da
(ppm) ay (ppm) Y (ppm) Y
lee 1540 & 17 1170 &4 13 972 1 3
200 1110 2 6 948 6 15 948 1 3
300 1330 2 7 931 3 8 948 1 3
boa 1330 2 7 1080 3 9 1200 2 6
See 1090 2 6 931 1 3 1440 2 8
LTy 1410 6 23 1070 3 9 1630 2 9
Tee 1520 7 29 1190 3 10 1520 2 8
Bes 1310 5 18 1060 3 9 1110 1 3
Ges 1220 3 10 863 3 7 1270 1 3
10ee 1270 3 10 897 3 7 1090 1 3
1lee 1140 3 9 1100 5 15 1020 1 3
1248 1040 3 8 1170 5 16 1130 1 3
1340 1100 3 9 931 5 13 1400 1 4
lbee 1200 4 13 863 3 7 2130 1 6
15¢4 1120 3 12 812 3 7 2290 1 6
16ae 1170 4 13 710 2 4 2070 1 6
17es 1090 3 9 795 3 6 1890 1 5
18ee 1040 3 8 1120 & 12 1380 1 4
19e0 918 2 5 982 4 11 1230 1 3
2000 1030 3 8 1100 4 12 1050 1 3
2les 1240 3 10 1210 & 13 880 1 2
2204 1100 3 9 1040 4 11 1050 2 6
2300 1070 3 9 829 2 4 1440 1 [
2440 1150 3 9 729 2 4 1460 1 4
2548 1060 2 6 846 1 2 1560 1 4
2600 937 1 3 948 1 3 1560 1 4
270 1050 3 8 1300 1 4 2020 2 11
28Bes 1460 4 16 1120 1 3 3980 12 130
2% 1360 4 15 1040 1 3 8840 48 1200
300 1300 4 14 982 1 3 4900 17 220
3lee 1280 4 14 — - - 3930 10 110
Total 36985 - 340 29767 - 243 59338 —— 1787
JANUARY FEBRUARY MARCH
las 3400 8 73 1500 1 4 3690 2 20
20 2790 5 38 2080 1 6 3560 1 10
3ee 2690 2 15 2600 1 7 3620 1 9
Gose 2520 1 7 2500 1 7 3440 1 9
See 2670 1 7 2600 1 7 3990 2 22
Goo 2560 1 7 2000 1 5 5850 25 390
Teo 2460 1 7 1400 1 4 7090 20 380
8as 2360 1 & 4940 30 400 6720 10 180
e 2550 2 14 16100 230 |B 10000 6470 10 170
10e0 2560 1 7 20200 280 |[B 15000 6320 10 170
1lee 3020 1 8 17200 220 10000 6200 10 170 -
1240 3200 1 9 14600 200 7900 5840 8 130
1344 2950 1 8 11200 75 2300 5180 3 84
l4ee 2830 1 8 10000 32 860 4670 6 76
1564 2560 1 7 7360 10 200 4370 4 47
1640 2210 1 3 4230 8 91 4540 4 49
1740 3030 1 8 6320 6 100 4610 4 50
18es 2170 1 & 5720 5 77 4800 & 52
190 2500 1 T 5210 & 56 4170 L3 45
20ee 3450 1 3 4610 2 25 4210 2 23
2les 3370 1 9 34%0 1 9 4200 2 23
22e0 2620 1 7 3820 1 10 3710 1 10
2340 2740 1 7 4270 2 ’ 23 3570 1 10
2440 2520 1 7 3800 1 10 3580 1 10
2560 2620 1 7 3150 1 9 3740 1 10
2600 2390 1 6 4620 5 62 3750 1 10
2740 2580 1 7 5960 19 310 3860 1 10
28es 2300 1 6 4570 5 62 3650 1 10
290 2300 1 6 - - - 3430 1 9
30ae 2300 1 6 - - - 3950 2 22
3les 2000 1 5 - - - 3750 2 20
Total 82220 - 330 176050 - 47544 140330 _- 2230

S Computed by subdividing day.

B Computed from estimated-concentration graph.
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DELAWARE RIVER BASIN--Continued
1-4427.5. DELAWARE RIVER AT DUNNFIELD, N, J.--Continued

Suspended sediment, water year O by 1964 to D ber 1965--Continued

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
D Mean ™ Mean M lvcileun ™
ay dis- ean dis~ ean T is- ean Tons
charge | concen- To::; charge | concen- °':' charge | concen- per
(cfs) tration g: (cfs) tration .];: (cfs) tration day
(ppm) v (ppm) 4 (ppm)
3470 2 19 4920 3 40 1500 2 8
3340 2 18 4430 3 36 1830 4 20
ETYY 3270 2 18 4210 3 34 2130 4 23
3220 2 17 4060 3 33 2530 5 34
3030 2 16 3920 2 21 2560 5 35
2970 2 16 3830 2 21 1970 5 27
3180 2 17 3500 2 19 1540 3 12
4360 2 24 3220 2 17 1690 2 9
5620 3 46 3610 1 10 1980 2 11
5800 3 47 3660 1 10 1780 1 5
5790 3 47 3650 1 10 1380 1 4
6350 6 100 3140 1 8 1280 1 3
7820 8 170 2970 2 16 1320 3 11
8330 30 670 2810 2 15 1490 3 12
7230 30 590 2490 2 13 1700 & 18
6900 26 480 2260 1 6 1580 3 13
9900 28 750 2200 1 3 1400 2 8
9090 17 420 2290 1 6 1140 2 6
8620 7 160 2140 1 6 1020 2 6
8760 5 120 2120 1 6 927 2 5
8740 5 120 1920 1 5 969 3 8
8210 5 110 i790 1 5 1050 3 9
7630 5 100 1760 1 5 1320 3 11
6950 5 94 1720 2 9 1210 3 10
6040 5 82 1680 2 9 853 2 5
5800 & 63 1950 2 11 812 2 4
6440 4 70 2120 2 11 819 2 &
6620 & 71 2120 2 11 743 2 4
6020 4 65 1760 1 5 666 4 7
5390 4 58 1450 1 4 129 & 8
- - - 1620 1 4 ~ - -
Total| 184890 - 4578 85120 - 412 41918 - 340
JuLy AUGUST SEPTEMBER
lea 713 4 8 1020 1 3 1060 2 6
200 631 4 7 1100 1 3 1140 3 9
3ee 666 4 7 1190 1 3 1230 3 10
Gos €51 4 7 1640 3 12 1100 2 6
See 642 4 7 1230 2 7 1000 2 5
bee 590 4 6 1070 1 3 902 2 5
Teo 580 4 6 1090 1 3 1010 2 5
Bes 580 4 6 1160 1 3 1130 2 ]
700 4 8 1090 1 3 1270 3 10
1050 &4 11 1310 2 7 1310 4 14
1lea 1000 3 8 1250 2 7 1420 5 19
1240 1070 3 9 1130 2 6 1260 3 10
134 1010 2 5 1220 2 7 1180 2 6
14 1080 2 6 1090 2 6 826 2 4
1540 1070 2 6 1110 2 6 1300 & 14
16e0 1050 2 6 1050 1 3 1470 5 20
170 1040 2 6 1040 1 3 1330 3 11
18es 1120 3 9 1050 1 3 1190 1 3
1940 1330 4 14 1040 1 3 1370 2 7
204 1080 1 3 1070 1 3 1330 2 7
2lae 1020 1 3 1070 1 3 1430 2 8
2240 1140 2 6 1140 1 3 1420 2 8
2340 1170 3 9 1150 1 3 1390 2 8
24 1110 3 9 871 1 2 1370 2 7
25es 1130 3 9 837 1 2 1500 2 8
2640 1090 1 3 884 2 5 1820 2 10
270 1050 1 3 979 2 5 1760 2 10
2800 1050 1 3 957 2 5 1620 2 9
29ee 1020 1 3 1190 45 140 1270 2 7
30e. 975 1 3 1190 25 80 1080 3 9
3les 1030 1 3 1120 2 6 - - -
Total 29438 - 199 364138 -

Total discharge for year (cfs-days).......
Total 108d FOIr YEAr (LOMSB) .. v uueeesuoenuososssnnosesosssnrsosssssaseseseossosnsosasosanes
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DELAWARE RIVER BASIN--Continued

1-4635. DELAWARE RIVER AT TRENTON, N. J. (MORRISVILLE, PA.)--Continued
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slglmew 1 11000 mogor cwuvwar ~aowm aOHGNI
-g e el “ e . i T s s e e v e s o > e o s e
2 Hlotow OO VOO SO~ OONOO RO
i g[eani) (iaee onmad wende oower andod
3] (i ] e NRR% I3
H] gloan MM NOOANN MNMMNN NANMAH SNOOA
B R e M A S
g[¥nave neadw veand fvomw weaow aqmon
LLAN® auaen haRn RTEaaT uhnnaT anaw
w|gl|ecoro rovvo Orror 0B rOONN CoOBBS
g iqv NG HEOOW NRMMH OHAOM VROO® aMNNE~®
] 1SS ] 15 aen QAR ansn
HENNMN NN MOON0 MONMY FONMMN NOMOWw
R SR RER QR B b P P QU i R R QR X o Qs L B R B P P ]
OCHNNOM HIWEH® | HOOD® VNNMAN ~EHNM ~EOO~OW
=1 e e “ e o a ® M e e e 8w “ e b n e e s e e
gleecww rooes BOOB VWOVDO VOOON BNOOOO
by
3
[ =hhwmv MOEON INONN WEOOL ONARSY NVNowad
e e e [y TAnS IS LA IS
NENONS NOOON NN NN NOHN NNNNN tANOON®
glReerA ArAHA HAMH MeHAA SeHA e
11180 ®worad waown Amwam ©an o aowi il
] ] Laaet aRNe®r .. 5]
g QD SENON VBOOO VOO VOO = VOO
@
E G AEOND weX WL HOMXY maw o on1 it
% MM NMOOM HMMNMO HNNN®M WOt o 0w
g - A e A - - e
NODWW NMAOD WANNTD DOHMO OOWO® (AW | L1
K IR * o s ® I * e e . [ BRI ]
soommw DONOD VOVPO® VROBE O~ ~ o
NLIE
g ORVHED HOMT® GATHE WEMEN ONMNOR toel |t
. . L) . e e 2 s s s . LI [ B B |
5mm«nﬂ NOHMHM HNMMM® MOMOMAIN ON00N ar~
Hlummre dArmes Meere s e -
OCMAN®D ONOON YONRM W ) VMO0 ~NOOO |
=1 et e s i e e s n'e e s s ee et i s e
SGlmuan NHAHO 000O0H OMOHHK MHOOO OHOOO
S |BlHAAHA AR HAA ARAAA - ARrAA AR
5 aooooo CYRVO HMNNN OOMOS NNNKE VOOV !
22060 SEREES Raans ceas< R ]
NVBOY VEEnM o AMANN NOANN HAN®®
Blrmrrr Arerr mMrMA™ HrrAAA M A
HONOM WHAARS BVONNS HOINO AVRHE HROMANQ
=[S Unrna aNade NNEKn 00 6060 G000 odocaen
oal-(ll‘ﬂﬂ!-( Ml ord e v el el el o ord e
&
§ SKAMS Swm¥H WO¥EH ~mB kN 90860 ®0ORGO
A R A A A T B B A ] S )
Bledddr Gumne Ceded wd dw BLOEOOO *OBSEN
R R R e R R R R D R R E e T R B
LI 1 1] 1 OnmnN Nant® HoOw®m Mmoo !t
RIS L teint I oo oo “e e e e . ve el 11
B WHYS FHMOM EOEERO W
s g HHMA MM A M
&
Slalttrit 1rrin 15e9e 9nete evo%e 223l
1) g YD Y NYHEW SWIOOY Wk
HrHEH e e MM
) B R N N R
Y -]t e T N A N B B B AL
b HlH -
<
§ ~ Poor e trer b reet v terrny
A Elegae! THITT teobted P ' [
glen
AREE®E [ NNRO AEON® VEOAN FOMNON XEEON
ARRR LA qRAAR wRean wuaea fRsas
Sl e NHMAA GNANM MOOMH GaHHN®
jafagapabal 982 J840n 484988 [aann jagepapii
4
ARRAG 1OMKe EE®0® NK00C C0OR® BMAANNG
LA LR RRRAR arcaqa qaa%w
Nld s toiri WY WNNMO EEHDD VOOME NHANOO
SRR PRI RV R X R I i e Rl o e R RV e e B
¥0aRn HAAND OOOW® OANe6® LGNl TABNO |
LOORN nRRRi ARaNA Ranas Re« 1]
glogooa cocwe ccmos scacs agwH goog
g
|l are nrone nones vBeave canll Inexel
LA RRAAR RaaNs RRARR RaN o
= imnmvw MOMMNM NNMMNN NOnHN 800 o
HlHrrmm mMrMeA Merre e e o
P11l BT 111110 0000 DHNIO oM
=1 LR O I O T B O It I T B O B B S B N S B I
| ae o 0 DBOARG AARADO
E
k 1111 1t1ow o111l it ) DWHO MW
l.:" 11 =98 o0 011 P LBl e oo s s ooy
“m o N YONEOY FHEEONO
g e - - PR Rk ]
B |Hamen OrR000 HAUNWD ORNRO MAMYN ONOOO
a A orMMMH HARAS GRNRN NONNO

145



1L == | %9/ €9 | ¥9|L9| 89| TL | GL|BL | LL|OL | GLIGL | TL|TL | TL|69 89169 | 1L|9L |#wL|sL |wL{2L |6L|6L |sL |69 |89 (89 | wnunuiy
8L == | 99| 0L | 69|€L | SL|9L )| 28 8| ¥B|€B | 18|28 | 0B|GL [ QL|EL | %L |TL | GL |08 €8 |8BL |08 |€8 |08 |08 |08 6L |LL |62 |**° " wowixep
Fquadag
SL L9 | 19|89 | wLIGL | 9L| WL | ELIEL | #L19L | 6L|18 | 6L|18 | 08 (8L | LL (8L | LL|BL |6L(BL | 8L|0L | 9L 9L | 2L (€L |2L|€r |*** wnwmuip
€8 SL| SL|sL| v8jg8 | 2B €B | TB/ 08 | BL|SB | 98|L8 | 98(88 | 88 |L8 [ 96 (28 | 98|c8 | L8]98 | 8|98 | %8 |28 |18 (08 |18 |9z |°'** wawixew
Isndny
LL SL| 9L\9L | 6L|—— | 18|08 | 9L|9L | SL|9L | 9L|08 | ==|== | #8 |18 | 6L (9L | 6L |~= | -=|BL | 08 [~- | GL|9L [SL|€EL %L |LL |-+ wowiumy
68 8| 28|98 | 98|-— | 98|68 | S8 €9 | 18|98 | 981L8 | —~|-- | 88|E8 | 68|48 | €8 |-— |~-- |18 | s8|-- |08 |6L |L8 |28 |¥8 |68 |-**-
- w=| ==l mmfem | === | ==|8L | GL|2L | 899 | OL|-= | == |~= | 2L |SL | BL|OB |[BL[6L |==|-= |==|-= |69 (0L |EL|OL |*°**
- == === == == | === | =—|6L | #8188 [ 08B|€L | €L|~~ | == [=~ | H#L |18 | 98|18 [#8 I8 [w—|== | == |—= | €L |LL [9L|6L | """
n 89 89 ) TL€L | BLILL| 2LICL | ~~|==| ==]== | OL|69 | 69|TL | 69|L9 | L9|69 | 89|69 | S9[29 | 29|€9 | %#9|s9 | 59129 |09 (8¢ |- wnwruy
F €L SL| LL|8L | 28| €8 | Z8[GL | ~=|wm | ==|~= | €L|9L | #L[9L | GL{SL | €L[SL |wL €L [2L(L9 |w9|L9 |TL |89 |0L|L9 |¥9{t9 |- " E:E.:&v»&
b TN
- 0s -~ | 69| €S| €626 | 29| €S | €5{%g | 25|06 | 8¥|6% | 16|09 | IG|IG | 0G |16 | €S |€S | TG {IG | 6%16% | 6% |94 |4wn 2y |ev ey | wownup
«a 11 =~ | 6§51 LS| ¥5|€S | €G|GS | 96|95 | 96|€G | IS 16 | €5|%G | #G|€S | #S|SS | 95|65 |56 [¥S | €5|0s |25 |1 {640 (9% |9% gy [**°° E:ECGZA
[dy
m [44 €9 | €V WY | |V | EN|EY | TR 0% | 0| 6E | OV ED | —=|EY [ ZY(2H | ZY Ty | TH|I% |Evi2y |20 |€n |T% (2% | 2w [0% |Be 1€ | ' wowruy
= ka4 9 | 9%| 9% | 8R|LY | €V WY | Wy EY | 20| 2y | €Y IGH | —=IGY | Gy Eh | €Y [EY | €V |EY [ Hy (v | Ev vy | ey (% |99 (e [Ty |0y | wowixep
= YaIB
m 113 == | ==| == 9€|S€| 9€|LE | WE|EE | ¥E|GE | WE|9E | 6E|LE | 9E |GE | 9E |9€ | BE |-~ | ~=|9€ | €€ |E€E | €C (€€ | €€ (€€ | €E |-= | wowiviy
m Le == | w=|==~| BE|LE | BE|O% | BE|LE | BE|BE | 9E (0% | I#|6€ | LE|LE | LE|6E | BE |~= [--19€ | 6E!€E | €E|€E | €€ |€E | €€ |[== |[°'°° wowixepyy
Areniqag
« he €E| EE|EE | ¥E|€C | €CE|EE | €EE|€E | €E|€E€ | €€ |EC | €€ (€€ | EE|€E | wE|GE | g |G | L€ |6€ | BE|9€ | 9¢ |ee | €€ [ve |Le[ge |--- WOWIBIA
W se PE| EE{WE | WE|HE | €E|CE | €E|EE | €CEJEE | EC|EE | €C|€E | €€ |WE | LE|LE | 9€ {BE | T% |I% | 6€ [BE | BE |LE | GE |[LE | 8E |8E |- * wnwixel
Arenuef
W“ BE 6E | O%|2% | Hh| L% | 99| 0% | BE| 9E | 9€|¥E | €E€|€E | GE|BE | LE|BE | T% (2% | 6E |LE | 9E |LE | 9E|6E | —~ [2% |O% [LE | ¥E |5€ | *** wnwuy
) 1% O% | Iy 9% | 9% 6% | 6%(LY | O%|BE | BE|BE | GE[FE | O% /0% | O (2% | ¥9 €% | 29 |6€ | 6€ (0% | 6E|TI% | ~— 2% | 2% [6€ |LE 0% |'°** wnwixep
Iaquiada(g
m 6% == | ER|8Y | L¥|8% | —=|—— | —=|6E | QV[ €Y | BH|8Y | BY|6¥% | 26|06 | 16 |€G | 16|26 | 16|16 | 16|06 |16 |16 |25 (25 | TG |16 |- ** wnwpy
s == | 8P| 16| 6%| 0G| —=|~=| —=|Ih | €9|6% | 25|06 | €5|%S | €G|LS | LG |BG | 9G|LG | LS |LS | 95|96 | 4G (S |86 [8S | LG |85 | *** wowixey
IqUWAAON
11 €6 | 9696 | #G| €6 | TG| 6% | 69|25 | €5|€9 | 95|85 | 19(09 | 85|GG | ¥S|€5 | 16|06 | €6 |GG | LG |wm | == == | == |~= [ €9 (09 |- wouwiuipy
09 66| 09|85 | 19|66 | 69/9G | 65|95 | 86|66 | 8G (€9 | L9|29 | 29 (%9 | €909 | 86 [8S | 66|29 | 29 |-~ | —=|~~ |~=|=~ | €959 |-+ wnwixep
13010
LE | 0€ |62 |8C LT |9C|ST|ve|€T|CT (LT (0T 6L 8L|LL|9L|SLvL|EL|{ZL|LL|OL{ 6|8 | L |9 |S |V | €|C]| L
agesony oW
fLeq

146

G961 Joquwe3das 03 $96T 10q0300 Ieok 10j8A ‘Iojem JO (d,) @Injeredwer -

penur3uop=~-(*vd

‘ITTIASTHHOR)

PINUTIUOD--NISVE YAAIH THVMVTIA

‘r °N ‘NOINAYL LV ¥IAIY TUVAMVTAQ *CEO¥-T



NORTH ATLANTIC SLOPE BASINS 147
DELAWARE RIVER BASIN--Continued
1-4635. DELAWARE RIVER AT TRENTON, N. J. (MORRISVILLE, PA.)--Continued
Suspended sediment, water year Oct 1964 to S er 1965
OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Da Mean v Mean M Mean M.
Y dis- ean Tons dis- ean Tons dis~ ean Tons
charge |comcen-| charge | concen-| charge | comeen-| O
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
3030 16 130 2119 10 57 2140 3 17
3120 16 130 2040 10 55 1970 2 11
2650 13 93 1910 10 52 1930 1 5
2470 12 80 1780 10 48 2380 3 19
2680 14 100 1820 10 49 2780 5 38
2280 12 T4 1860 11 55 3990 9 97
2090 10 56 1800 10 49 3950 T 75
2500 13 88 1860 9 45 3420 3 28
2280 9 55 1910 9 46 2780 2 15
2110 8 46 1730 9 42 2680 2 la
20%0 8 45 1580 8 34 2450 1 7
2020 8 44 1620 8 35 2570 3 21
1950 8 42 1780 9 43 3420 3 28
1860 8 40 1780 10 48 3650 2 20
1950 9 47 1640 8 35 3820 3 31
16 2000 9 49 1580 8 34 4270 5 58
2040 10 55 1540 7 29 3550 4 38
2040 11 61 1460 6 24 3360 5 45
1950 10 53 1580 8 34 2840 4 31
1930 10 52 1890 10 51 2180 3 18
1820 9 44 1930 8 42 2040 2 11
1950 10 53 1860 8 40 2230 1 6
2040 10 55 1930 6 31 2160 1 6
1910 9 46 1800 5 24 2330 1 6
1890 9 46 1710 5 23 2550 1 7
1950 9 47 2040 6 33 2780 2 15
1860 9 45 2980 9 72 3710 8 80
1800 9 46 3060 9 T4 7980 50 |B 1100
2060 10 56 2620 7 50 12100 100 3300
30es 2230 9 54 2350 4 25 13400 B0 A 2900
3les 2140 9 52 - - — 10000 26 {A 700
Total 66690 - 1882 57550 —- 1279 121410 - 8747
JANUARY FEBRUARY MARCH
8150 10 220 3400 1 9 8250 12 270
7000 10 190 3200 1 9 10300 7 190
6020 9 150 3200 1 9 7040 4 76
4900 8 110 3800 1 10 6750 3 55
4200 8 91 3700 1 10 7820 24 |8 650
4490 8 97 3800 1 10 13000 120 4200
5020 8 110 3700 3 30 13600 65 2400
4680 10 130 32800 360 |S 39000 13500 29 1100
5980 10 160 25800 150 10000 12200 10 330
7040 10 190 31200 66 |S 5800 11600 7 220
6600 6 110 28600 52 4000 11100 5 150
6260 5 85 24600 48 3200 10700 3 87
6300 5 85 21000 42 2400 9900 3 80
5900 5 80 17700 25 1200 8800 3 71
5500 3 45 15300 16 660 8300 3 67
1600 4100 2 22 12800 7 240 8050 3 65
1 3700 2 20 11400 5 150 8100 2 44
3500 2 19 10600 13 370 8350 2 45
3300 1 9 9950 11 300 8950 4 97
3700 1 10 8950 7 170 8500 2 46
5200 1 14 7700 5 100 8400 2 45
4600 1 12 7200 6 120 7950 2 43
4700 1 13 6880 6 110 7300 2 39
4700 1 13 6300 11 190 7350 2 40
4500 1 12 6700 24 430 7450 2 40
2600 4200 1 11 9150 66 1600 7400 2 40
27w 3950 1 11 9950 53 1400 7400 3 60
28es 4200 1 11 9900 28 750 7250 3 59
3680 1 10 - - - 7650 5 100
3550 1 1o - - —— 8600 5 120
3460 1 9 - - - 8450 5 110
Total| 153130 - 2059 339280 - 72277 280010 - 10939

S Computed by subdividing day.
A Computed from partly estimated-concentration graph.

B Computed from estimated-concentration graph.
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DELAWARE RIVER BASIN--Continued
1-4635. DELAWARE RIVER AT TRENTON, N, J. (MORRISVILLE, PA,)--Continued

sediment, water year Octob: 1964 to Sep b 1965~-Continued
APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sedimert
D Mean P Mean M Mean M
ay dis~ ean dis~ ean Tons dis- ean Tons
charge | concen- T:,':' charge | concen- per charge | concen- per
(cfs) tration day (cfa) tration day (cfs) tration day
(pPm) (ppm) (ppm)
lee 7900 7 150 8400 1 23 2790 8 60
200 76400 L] 120 7950 1 21 2880 L] 70
3ee 7350 4 79 7650 4 83 3660 14 140
beo 7000 3 57 7450 6 120 4160 13 150
S5e0 6750 3 55 7200 6 120 4420 13 160
bes 6300 3 51 6840 5 92 4530 13 160
6180 2 33 6840 5 92 3840 11 110
6650 6 110 6600 5 89 3190 10 86
Yae 8550 16 320 6550 5 '8 2940 9 7
10es 10000 23 620 6700 5 20 3060 9 T4
1lee 9850 23 810 6600 ) 89 3220 11 96
1200 9620 20 520 6350 L3 69 2620 8 57
13ee 10200 17 470 5740 5 77 2320 L] 38
14es 11700 20 630 5400 6 87 2190 S 30
15¢0 11800 16 510 5130 7 97 2320 12 75
160 11100 9 270 4710 7 89 2560 10 69
17«0 11500 10 310 4420 8 95 2590 10 70
18es 14100 17 650 4200 9 100 26420 7 46
19ee 12900 S 170 4240 8 92 2190 8 47
20ee 12500 2 68 3950 8 85 2030 9 49
21lee 12500 2 68 3980 8 86 1920 10 52
22e0 12000 2 65 3770 8 81 1790 11 53
2340 11400 1 31 3490 7 66 1740 12 56
2400 10900 1 29 3350 6 54 1920 14 73
254 9950 1 27 3290 6 53 2090 15 85
26a0 9380 2 51 3160 L] 51 1870 13 66
27es 9850 8 210 3220 8 70 1580 11 47
28ee 10300 5 140 3460 12 110 1480 10 40
290 10100 3 82 3800 12 120 1420 ° 35
30es 9260 1 25 3880 13 140 1420 10 38
3les - - - 3160 10 85 - - -
Total] 294990 - 6531 161680 - 2616 77160 - 2203
JuLy AUGUST SEPTEMBER
leeo 1320 10 36 1460 10 39 1850 16 80
200 1320 10 36 1560 11 46 1990 10 54
3ee 1360 10 37 1680 12 54 2080 9 51
beo 1300 9 32 1900 12 62 2260 10 61
See 1320 ° 32 2030 11 60 2050 10 55
beo 1420 9 35 2120 11 63 1820 10 49
Teo 1500 10 40 1830 10 49 1630 10 &4
Bes 1380 9 34 1740 10 47 1520 10 41
9o 1260 8 27 1830 -= |E 90 1600 10 43
10 1240 6 20 2000 - |E 140 1850 11 55
1les 1640 10 B b6 1870 18 91 1940 12 63
12¢0 1760 8 38 2010 18 98 1960 12 13
13e0 1830 6 30 1870 14 T 2200 16 95
P ETRY 1680 [ 27 1760 la 67 2020 14 76
15+ 1720 & 28 1850 16 70 1850 12 60
1640 1700 6 28 1770 14 67 1550 10 42
1740 1860 12 (B 60 1660 12 54 2200 2 12
1840 1810 14 68 1740 16 75 2170 2 12
1940 1660 14 63 1600 14 60 1960 2 11
20e0 1720 13 60 1500 14 57 1960 3 16
2100 1810 14 68 1440 14 54 2110 3 17
2260 1580 14 60 1770 14 67 1990 3 16
2340 1520 15 62 2200 la 83 2110 4 23
2440 1580 12 51 2610 15 98 2260 5 (B 31
250 1640 9 40 2170 17 100 2320 5 |B 3
264 1560 7 29 1630 17 75 2730 5 iB 37
2740 1540 9 3? 1520 17 70 2850 5 (B 38
2800 1500 9 36 1800 16 78 2820 5 |B 38
290 1480 10 40 1880 16 81 2690 5 |B 36
30ee 1500 10 40 1630 16 70 2296 5 |8 31
3les 1480 10 40 -
Total 47990 - 1278 1282
Total discharge for year (cfs-days)... 1718370
Total load for year (tonS)...ieevesaes 113306

E Estimated,
B Computed from estimated-concentration graph.
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a50 QUALITY OF SURFACE WATERS, 1965
DELAWARE RIVER BASIN--Continued
1-4645, CROSSWICKS CREEK AT EXTONVILLE, N, J.--Continued
Suspended sediment, February to September 1965
(¥Where no daily concentrations are reported, loads are estimated)
JANUARY FEBRUARY MARCH
Suspended sediment Suspended sediment Suspended sediment
Mean Mean M?l.n
Day dis- Mean Tons dis- Mean Tons dis- Mean Tons
charge | concen- per charge | concen- per charge | concen- per
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
- - - 110 7 2e1
-— - 100 7 19
— - 92 7 1e7
— - 88 9 2.1
- - - 159 28 12
-— - - 402 180 200
- - - 275 38 32
- - - 173 21 98
-— - -— 1640 13 Te2
- - - 125 16 504
1les - - - 113 10 3e1
1240 -— - -— 98 7 1e9
1340 -— - - 90 4 1.0
léee - - - 87 4 9
1544 -— -— -— 100 11 3.0
- - - 111 11 33
- - - 98 1 249
- - - 135 14 5.1
104 9 25 167 16 Te2
86 8 149 136 10 367
88 8 19 124 8 207
92 8 2.0 122 6 240
84 8 1.8 122 6 240
82 8 le8 170 - 20
155 20 8e4 165 - 20
240 32 21 219 35 21
4 142 7 2e7 283 78 60
122 7 243 179 25 12
- - - 200 42 23
- -- - 250 110 74
- - bl 310 57 48
195 - 4683 4943 - 59140
APRIL MAY JUNE
les 170 15 649 86 13 3.0 41 13 let
240 180 7 344 93 14 345 42 13 le5
3ee 190 7 346 93 13 343 87 38 849
bee 170 7 342 84 13 249 88 32 Teb
S5ee 150 7 248 78 14 249 57 14 242
boe 130 7 245 73 14 248 47 13 1e6
Tos 125 7 244 70 14 246 43 13 1.5
Bes 17 7 242 77 14 249 41 13 le&
Gee 136 14 S5el 76 12 205 41 13 le&
104 150 16 605 75 10 240 41 1a le5
1lee 123 12 440 99 - 540 38 12 le2
1204 105 7 240 83 - 440 34 10 9
1340 93 7 1.8 64 19 343 32 9 o8
laee 86 6 les 58 12 149 29 8 "6
15«4 80 6 13 54 12 1e7 31 8 o7
1600 120 10 3.2 55 12 1a8 34 8 .7
1700 161 - 20 54 11 1.6 37 9 «9
18ee 112 - 7«0 54 12 1.7 33 8 o7
19¢e 112 20 6e0 49 12 1le6 33 8 .7
20ae 133 28 10 47 14 1.8 32 6 5
2lee 115 18 5.6 44 12 le4 29 6 5
2200 102 14 3.9 43 11 143 27 6 o
2300 93 14 345 42 11 l1e2 27 é o4
2 93 14 3.5 41 11 142 26 6 o4
2500 86 14 3.3 42 11 162 47 - 240
26ee 102 15 4al 42 11 1.2 46 - 240
27ee 120 15 4e9 41 10 lel 37 15, 1e5
28es 112 14 4e2 49 12 les 32 15 le3
290 107 14 440 51 - 240 31 10 *8
3000 98 14 3.7 61 - 240 31 8 .7
3lee - - haind 44 13 15 - i -
Total 3671 - 13640 1922 - 68e5 1194 - 4607

S Computed by subdividing day.



1-4645. CROSSWICKS CREEK AT EXTONVILLE, N, J.--Continued

Suspended sediment, February to September 1965--Continued

NORTH ATLANTIC SLOPE BASINS

DELAWARE RIVER BASIN--Continued

(Where no daily concentrations are reported, loads are estimated)

151

JULY AUGUST SEPTEMBER
Suspended sediment Suspended sediment Suspended sediment
b Mean ™ Mean " Mean M
ay dis- ean dis- ean dis- ean
charge |concen-|  Toms charge |concen- | Toms charge | concen-|  Tons
(cfs) tration da: (cfs) tration da: (cfs) tration day
(ppm) Y (ppm) v (ppm)
lee 41 15 1.7 30 10 0e8 29 15 le2
2en 34 10 .9 38 10 1e0 57 58 Be9
3ee 33 8 o7 48 14 1.8 51 38 52
beo 65 27 4e7 35 9 9 36 23 2e2
See 51 17 243 44 16 |B 1.9 33 22 20
6o 118 64 20 46 16 |B 240 30 21 1a7
oo 105 40 11 40 9 1.0 30 18 le5
Bae €8 16 249 38 8 .8 30 16 1e3
Gee 53 10 le4 35 8 8 30 16 le3
10ee 45 8 1.0 53 20 |8 249 30 16 1e3
1lee 133 82 |S 44 48 18 |8 243 29 16 13
1240 374 89 |S 88 38 8 8 29 16 1.3
1340 242 37 24 35 8 8 32 20 1e7
l4ee 136 37 14 40 9 140 43 22 246
154 112 24 7e3 36 9 o 38 20 2e1
ZZ 10 §-6 32 9 .8 35 18 17
9 6 32 9 8 32 15 143
64 65 |A 11 33 10 9 30 12 1.0
115 320 (s 99 32 10 9 29 8 .6
74 35 7.0 32 10 9 27 8 6
50 22 340 30 10 8 35 20 1.9
44 18 2e1 41 12 1.3 35 18 le7
43 17 240 59 19 340 30 16 1e3
"g ig i.s 48 16 2e1 35 17 lng
4 6 36 15 1e5 93 - 7o
36 12 1.2 35 15 lets 70 - 440
33 12 1.1 33 15 1.3 41 20 262
35 12 1.1 33 15 le3 36 18 1e7
35 11 1.0 35 15 le4 32 16 lea
gg.. gg }g 9 30 14 lel 32 16 le4
e 8 29 14 le1 -= - -
Total 2443 - 36145 1174 -

Total discharge for period (cfs-days)......
Total load for period (tonS).useseeesseeses

S Computed by subdividing day.
A Computed from partly estimated-concentration graph.

B Computed from estimated-concentration graph.
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184 QUALITY OF SURFACE WATERS, 1865

DELAWARE RIVER BASIN--Continued
1-4670.3. DELAWAKE RIVER AT TORRESDALE INTAKE, PHILADELPHIA, PA.

_.LOCATION.-~In river opposite the intake building of the Torresdale Filter Plant.
_ DRAINAGE AREA.--7,781 square miles.
AVAILABLE,--Chemical analyses: August 1949 to September 1965.
Water ures: Oct: 1955 to 1967, N 1960 to Sep 1965.
nT:ﬂBézlsg;-Gﬁ.-—Specific conductance: MNaximum daily, 460 micromhos Jan. 25; minimum daily, 137 micromhos
pr. ’ .
Dissolved oxygen: Maximum mly‘ 13.9 ppm Feb. 15; minimum daily, 0.0 ppm July 2.
Water temperatures: Maximum, 84°F Aug. 17, 18; minimum, 33°F on several days during January and February,
EXTREMES, 1955-65.--Specific conductance (1960-65): Maximum daily, 460 micromhos Feb. 3, 1963 and
‘Jan, 25, 1865; minimum daily, 78 micromhos Apr. 28, 1961.
Dissolved oxygen (1961-65): Maximum daily, 14.5 ppm Feb. 4, 5, 1964; minimum daily, 0.0 ppm on many days
during 1962 and 1965 water years.
Water temperatures (1955-57, 1960-65): Maximum, 85°F June 27, July 1, Aug. 3, 1956, and July 27, 28, 1963;
minimum, freezing point on many days during winter months.
.~=Samples collected at center of stream, approximately, 3 feet from bottom. Additional data published
in WSP 1262, Chemical characteristics of Delaware River water, Trenton, N, J, to Marcus Hook, Pa. Records
of discharge are given for Delaware River at Trenton, N, J.

Chemical analyses, in parts per million, water year October 1964 to September 1965

Specific Bio-
Date Tem~ Mean conduct- chemical Dissolved
of per—~ discharge Chloride ance pH oxygen oxygen
collection ature (cts) (c1) (micro- demand
(°F) mhos at A
25°C)

66 2680 22 275 7.0 2.0 5.0
59 1780 23 287 6.8 2.6 7.2
47 1970 56 434 6.8 4.6 6.3
38 4900 8.5 184 7.2 4.5 12.3
45 13500 8.5 163 7.2 7.4 10.0
47 6750 12 173 7.6 1.6 10.1
64 7650 8.0 139 7.5 1.5 8.6
75 2790 12 197 6.8 4.7 3.9
76 1850 24 292 7.3 2.5 7.1

A Obtained from surface samples.
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DELAWARE RIVER BASIN--Continued

1-4670.3. DELAWARE RIVER AT TORRESDALE INTAKE, PHILADELPHIA, PA.~~Continued
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Specific conductance (micromhos at 25°C) and dissolved oxygen, in parts per million,
water year October 1964 to September 1965

October November December
Specific Dissolved Specific Dissolved Specific Dissolved
Day | conductance oxygen conductance oxygen conductance oxygen
(micromhos (ppm) (micromhos (ppm) (micromhos (ppm)
at 25°C) at 25°C) at 25°C)
Max, | Min, Max, | Min, Max, | Min, Max, | Min, Max, | Min, Max, | Min,
1 306 260 6.7 2.9 296 279 7.6 6.2 310} 280 10,8 8.8
2 292 230 6.6 3.9 301 278 7.8 6.2 320 280 10.8| 9.8
3 282 260 6.1 4,0 312 275 7.4 6.0 300 276 10.4 9.9
4 280§ 258 5.8 4,0 320 280 7.6 5.5 320 270 10,6 8.0
5 278 253 5.9 3.6 340 | 281 7.7 5.6 310} 230 10,9 8.4
6 290 260 5.8 3.1 319 285 6.6 5.6 295 220 - -—
7 283 256 6.6 3.6 - - — - 278 240 - -—
8 300 { 249 6.7 3.1 —-— - - - -— - - -
9 270 | 248 7.8 5.6 319 292 8.0| 5,9 - - -— -
10 295 | 263 8.3 5,5 319 285 8.2 5.6 - - - -
11 275 252 9.3 6.3 320 287 6.8 5.3 - - - -
12 280 | 258 9.4 6.1 320 287 5,9 5.0 -— -— - -
13 300! 258 9.8 6.4 320 287 7.5 4,7 - - -— -
14 278 260 9.8 6.5 312 289 7.4| 4.8 —-— - - -—
15 299 260 8.1 7.3 319 283 7.3 5.2 263 259 - ——
16 288 255 9.2 6.4 345 | 285 6.6 4,0 261 255 10,4 8.9
17 285 | 253 8.3 6.4 335 | 290 6.8 4.2 275! 255 10.4 8.7
18 285 262 8.2 6.4 374 290 6.8 4.4 271 253 10.6 8.7
19 300 253 7.7] 6.0 440 290 6.5| 2.7 278 255 10,7 9.0
20 290! 261 7.3 6.6 410 300 6,5| 3.6 274 254 10,3| 8.9
21 310! 263 7.8 6.0 371 295 7.0| 4.2 300 250 10.7| S.6
22 300 | 265 8.1 5.9 352 294 8.1 5.6 330 257 10,4 8.4
23 305 | 268 el - 375 290 8.7 5.7 312 255 10.4 8.6
24 300 270 - - 370 290 7.4 6,2 310 255 10,3 8.7
25 297 | 270 - - 455 | 290 - - 312 259 10.5{ 8.7
26 298 270 9.1 6.4 362 230 - - 300 261 —-— -
27 310 | 272 6.0| 6.4 320| 230 - - 320 262 - -
28 300 270 - - 323 241 - - 260 186 10.4 9.3
29 320 | 270 8.5 5.8 325 | 275 - - 253 240 10.4 9.3
30 304 278 s.1 5.9 315 | 282 - —— 262 250 10,6 9.6
31 300 | 276 7.8 6.4 - - —— —-— 272 235 10,4{ 9.6
January February March

1 260 | 228 10,5| 9.6 280 | 224 - - 215 180 13.0{ 11.8
2 320 | 220 11,1 9.2 280 | 222 - - 220| 180 - -—
3. 248 197 11.4 9.5 250 | 222 -— - 230 190 — -
4. 232 190 11.4 | 10.5 270 | 223 - - 230 190 - -
5 270 193 11,6 | 10,3 260 223 - —-— 210 180 12,04 11,2
6 268 | 185 11,5 10,4 272 227 —-— - 195 178 12,1} 11.5
7 218 | 185 11,5 10,7 252 227 - - 200 178 11.8} 11.3
8 2631 18§ 11,4 110.6 231 196 11,2 10.4 215| 178 11.5( 11,2
9 240} 185 11.2 | 10,5 228 174 11,2 10,7 230 180 10.9| 10.6
10 210§ 190 11.1{ 10,5 250 | 173 11.4| 10.4 228 180 11,3} 10.4
11 270 | 190 11,2 | 10,3 233 | 165 12,0 11,3 212 166 11,7| 10.9
12 400 200 11,9 | 10,7 213 | 152 12,3 | 11,7 202 168 11.8| 10.8
13 319 220 11,7 { 11,0 217 ( 146 - —— 202 166 11.8| 10,9
14 370 222 11.7 | 11.0 180 | 145 - - 202 165 11.4| 10,9
15 279 221 11,8 11.0 210 143 13.9| 10.3 205 163 11.2] 11,1
16 240 215 12,01 11.3 235| 145 12.8| 12,2 208 | 166 - -
17 290 | 215 12,3 11,0 195 | 146 12,7 | 11.8 19| 168 - -
18 265 215 12.310.9 230 146 12,5| 11,8 235} 172 - -
19 249 215 12,2 11,4 210| 150 12,8| 11,9 220 172 - -
20 255 219 12,3 11 .4 200 | 155 - —— 212 175 - -
21 265 | 220 12.8 10,0 200 148 - -— 260| 177 -— -
22 288 221 12,51 11,9 210 160 -— - 260 178 12,3 11.4
23 311 223 12,61 11,7 230| 162 - - 250 176 12.5| 11.3
24 325| 225 12,71 11,9 210| 158 12,8} 12,1 240| 18§ 11,7f 11,0
25 460 | 225 12,71 11,6 230 | 168 13,2} 12,2 246 182 12,1 11,1
26 360 | 231 12,6 11,6 230| 168 13,3} 12,9 240| 184 11.8} 10,7
27 455 | 235 12,5 11.6 215| 175 13.4] 12,9 240| 187 11.8( 11,0
28 302 238 13.4} 12,0 210f 177 13.4| 12.8 218 18s 11.6] 11.1
29 306 230 12,4 11.8 - - - - 234 188 11,4 10,7
30 270 228 - - - - - -— 200 190 11.4| 10.6
31 285 | 225 - -— - - —— -— 208 194 11,4} 10,7
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DELAWARE RIVER BASIN--Continued

1-4670,3. DELAWARE RIVER AT TORRESDALE INTAKE, PHILADELPHIA, PA.--Continued

Specific conductance (micromhos at 25°C) and dissolved oxygen, in parts per millionm,
water year October 1964 to September 1965--Continued

April May June
Specific Dissolved Specific Dissolved Specific Dissolved
Day | conductance oxygen conductance oxygen conductance oxygen
(micromhos (ppm) (micromhos (ppm) (micromhos (ppm)
at 25°C) at 25°C) at 25°C)
Max, | Min, Max, | Min, Max, | Min, Max, | Min, Max, | Min, Max, | Min,
1 215 189 11,5 10.4 240 150 9.4 8.2 228 210 3.7 1.8
2 216 187 11,2 | 10,0 200 155 9.2 8.1 230 214 3.7 1.2
3 205 188 10,9 | 10,1 172 160 9.0 7.9 225 215 3.7 1.0
4 209 188 10,7 9.8 167 159 9.1 7.7 228 216 4.0 2.6
5 212 | 189 10,8 9.6 180 160 - - 230 218 6.0 2.0
6 208 ( 190 10,6} 9,7 - - 8.3| 7.5 230 219 7.6 3.1
7 225 193 10.6 9.4 - - 7.9 7.3 230 220 8.8 4.3
8 245 193 10.3 9.3 - —— - - 229 220 7.4 4.8
9 222 195 10,1 9.3 - — -— - 270 221 7.7 4.4
10 211 | 195 10,0| 9.3 - —— 7.2| 5.6 230 220 6.7{ 4.6
11 212 195 10.1 9.3 —— - 6.7 5.1 240 222 7.9 5.3
12 250 | 195 10.2] 9.0 - - 6.7} 5.0 251 | 225 7.8 2,5
13 225 190 9,5 9.0 - - 6.2 4.5 245 221 8.5 3.2
14 210 178 9.8 8.8 - - — -— 252 228 7.6 3.6
15 196 | 170 9.5 8,5 - -— - - 260| 226 7.3} 2.3
16 210 165 9.4 8.5 - -— - - 262 226 7.1 1.9
17 195 | 162 9.4 8.4 -— - 6.2| 5.0 268 | 230 6.9 1.8
18 170 | 154 9.5 8.3 - - 6.5| 4.5 258 | 228 6.6 2.4
19 177 150 9.7 8.6 ol - 6.3 3.8 250 230 6.7 2,7
20 168 150 9.9 8,7 —-— —_— 6.4 4.0 255 230 6.2 2.3
21 188 | 144 10,2 | 8.6 - - 6.1 3.8 250 | 230 7.4 3.5
22 162 137 9.9 8.8 - - 6.4 3.6 255 230 7.5 4.2
23 160 137 10,0 9.1 - - 5.3 4.0 260 230 7.8 4,0
24 171 140 10.1 9,2 - - 5.4 3.2 320 232 7.0 2.6
25 187 | 140 10.3| 9.5 - - 5.3 3.2 265| 234 8,0/ 2.2
26 175 140 9.8 9.0 - - 4.9 2.3 260 235 8,2 2,1
27 180 145 10,0 8.5 - - 4.9 2.4 270 240 8.1 3.2
28 178 | 146 9,7 s.3 - - 5.1 2.3 273| 240 8.5 3.2
29 185 148 9.6 8.2 - - 4.3 2,2 276 240 8.3 3.4
30 180 150 9.3 8.2 - —_ 4,0 1.6 286 242 7.3 1.6
31 — —— - - - - 4,1 1,4 - — - -
July August September

1 295 | 247 6.9{ 0,5 360 | 292 5.4 0,1 390| 302 8.0 1,7
2 297 250 7.3 .0 363 295 6.0 .6 344 278 8.0 4.0
3 305 250 6.8 .3 338 300 7.0 1.8 349 286 8,7 3.6
4 280 | 255 6.4 1.8 337| 299 7.0{ 2.1 345 292 8.8 4.1
5 280 258 6,2 2.3 335 286 6.5 2.2 349 294 8.7 4.0
6 271 253 6.5 3.1 335 280 7.2 3.0 340 295 8.5 5.0
7 298 250 7.5 2.2 340 290 7.8 2.8 332 298 8.2 4.9
8 282 226 6.7 3.0 325 290 7.5 3.4 350 301 7.5 4.2
9 298 257 7.2 2.1 340 270 6.7 3.4 353 300 7.9 3.8
10. 290 260 6.1 2.8 340 272 5.6 1.1 368 304 7.6 2.9
11 289 230 5.1 2.5 303 275 6.0 2.4 355 305 7.6 4.0
12 260 247 5.1 2,0 320 282 6.0 1.2 355 302 6.9 3.0
13 275 243 5.0 1.2 325 282 6.6 1.0 381 309 6.9 2.8
14 275 248 6.4 1.3 321 280 6.1 1,2 369 313 6.4 2.2
15 280 250 6.5 1.2 325 281 6.2 1.3 371 318 6.3 1,5
16 285 252 8.1 1,2 320 286 6.8 1.8 356 319 5.9 2,0
17 295 255 7.2] 1.2 328| 288 7.9( 1.7 380| 316 7.5| 2.2
18 290 252 8.2 2.1 335 290 7.2 2.3 364 317 7.5 3.0
19 273 262 8.0 3.2 326 281 5.7 1.4 373 315 7.2 2.4
20 281 207 8.4 2.8 320 280 6.1 1.9 385 315 7.5 2.2
21 283 207 7.9 3.9 340 290 6.9 1.6 373 310 6.7 2.8
22 300 208 7.3 2.0 321 280 5.0 1.9 362 312 6.4 3.3
23 300 245 7.5 2.3 347 285 14,4 2.6 403 315 6.1 1.9
24 291 272 6.9 2.7 335 288 - - 418 270 5.7 1.4
25 292 277 6.1 2.3 345 290 - — 400 308 5.9 1.2
26 296 | 275 6,5 2.1 351 290 49| 2.5 384 312 5.7| 1.3
27 325 278 6.1 1.3 350 298 4.9 2 372 310 6.2 1.6
28 326 280 7.2 .8 370 295 5,2 .4 417 316 7.2 1.8
29 330 287 7.6 1.2 340 295 7.0 2.8 398 318 7.4 2,2
30. 341 290 7.2 .2 345 305 6.7 2.8 431 310 6.5 1.6
31 397 | 291 5.9 .2 380| 300 8.0 2.1 - - - -
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DELAWARE RIVER BASIN--Continued

1-4671. DELAWARE RIVER AT LEHIGH AVENUE, PHILADELPHIA, PA.

LOCATION.~~-Between river end of pier 11 of Port Richmond Terminal, Lehigh Avenue, Philadelphia, and west
bank of Petty Island, N, J.
DRAINAGE AREA,--7,935 square miles.
RECORDS AVAILABLE.--Chemical analyses: August 1949 to September 1965.
.~-Samples collected at center of stream approximately, 3 feet from bottom.
in WSP 1262, Chemical characteristics of Delaware River water, Trenton, N, J. to Marcus Hook, Pa.
of discharge are given for Delaware River at Trenton, N, J,

Additional data publisbed
Records

Chemical analyses, in parts per million, water year Octob 1964 to P 1965
Specific Bio-
Date Tem~ Mean conduct- chemical Dissolved
of per- discharge Chloride ance pH oxygen oxygen
collection ature (cts) 1) (micro- demand A
(°F) mhos at
25°C)
66 2680 77 531 6.8 3.0 1.4
81 1780 178 241 8.5 6.0 .8
49 1970 190 977 6.6 13.8 2.5
41 4900 14 237 7.2 4.1 9.8
44 13500 9.0 166 7.3 1.6 9.7
47 6750 13 180 7.4 1.6 8.6
61 7650 9.0 147 7.2 2.0 5.8
75 2790 16 220 6.7 2.3 2.1
77 1850 56 450 7.0 2.3 2.9

A Obtained from surface samples.
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