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CHEMICAL CHARACTERISTICS OF DELAWARE RIVER
WATER, TRENTON, N. J., TO MARCUS HOOK, PA.

By C. N. Durror and W. B. KeigETON

ABSTRACT

This progress report gives the results of an investigation of the quality of water in the
Delaware River from Trenton, N, J. to Marcus Hook, Pa,, for the period August 1949 to
December 1952, The Delaware River is the principal source of water for the many indus-
tries and municipal water supplies along this reach of the river and both industries and
municipalities use it for the disposal of their wastes. Consequently, a study of the qual-
ity of the water and variations in the quality caused by changes in streamflow, tidal ef-
fects, pollution and other factors is important to the many users, In both New Jersey and
Pennsylvania steps are being taken to abate pollution, thus it is of more than passing in-
terest to measure the effects of waste treatment on the quality of the Delaware River
water.

At average or higher rates of streamflow the mineral content of the water increases
slightly from Trenton to Matcus Hook. There is little variation in the concentration of
dissolved minerals from bank to bank or from top to bottom of the river. At times of pro-
tracted low rates of flow the effect of ocean water mixing with the river water may be
noted as far upstream as Philadelphia. At such times the salinity is often greater near the
bottom of the river than near the top. The increase in chloride concentration upstream
from Philadelphia is small compared to the rapid increase downstream from Philadelphia,
Temperatures of offshore water vary with the season, but on a given day are substantially
uniform throughout the reach of the river from Trenton to Marcus Hook.

The water contains less dissolved oxygen as it flows downstream indicating that oxy-
gen is being consumed by oxidizable matter. From Philadelphia downstream there are
periods, especially in late summer, when the dissolved oxygen is barely sufficient to
meet the oxygen demands of the pollution load.



2 CHEMICAL CHARACTERISTICS OF DELAWARE RIVER WATER
INTRODUCTION

This progress report summarizes the results of a quality-of-
water investigation of the Delaware River near Philadelphia, Pa.,
made cooperatively by the city of Philadelphia and the U. S. Geo-
logical Survey. Chemical quality and sanitary data at various
locations on the Delaware River between Trenton, N. J., and
Marcus Hook, Pa., collected in the period from August 1949 to
December 1952, are presented, and the usefulness and significance
of these data are discussed. The report will serve as a compre-
hensive source of data on the chemical characteristics of the Dela-
ware River and will show the use made to date of data available
from this continuing investigation.

The region adjacent to the 53 miles of river from Trenton to
Marcus Hook is one of the great industrial regions of the United
States. During 1952, more than 8,900 ships from 42 countries
arrivedin its port. A vessel going from Trenton to the sea would
pass 25 cities and towns, thousands of manufacturing plants, 348
wharves, and 190, 000 lineal feet of berthing space. Three trunk-
line railroads serve this area and provide such rail-to-ship services
as the operation of piers, tugs, car floats, cranes, terminals,
elevators, and freight yards; the largest privately owned tidewater
terminal is at Port Richmond, Philadelphia. Philadelphia is a
large oil-refining center, and the port handles large quantities of
petroleum and petroleum products. Many firms are building or
planning to expand facilities, and a large steel plant recently lo-
cated in this area.

Industries along the Delaware River between Trenton and Marcus
Hook used over 1,939 cfs (3,000 mgd} of water in 1951. The
average flow in the Delaware River past Trenton, for the 36-year
period from 1913-49 was 11, 780 cfs (7,614 mgd), but in the late
summer months the flow may decrease to less than 2,000 cfs
(1,292 mgd). These factors of water use and streamflow make it
important to have continuing data available on the quantity and
quality of the water in this reach of the Delaware River. This in-
formation will be useful in solving such problems as the cost of
water treatment for municipal and industrial uses, the availability
of water suitable for new industries that may consider locating in
this area, the influence of natural forces (such as tides, rainfall,
and river flow) on the character of the river water, the assessing
of the possible effects of channel dredging, the determination of the
qualitative effects of infiltration of ground water, and the effects of
pollution and waste treatment onthe character of the river water,
During the 41 months coveredby this report, a start has been made
in alleviating the pollutionload onthe river through more extensive
and adequate waste-treatment methods. Data for this period,will

!Abbreviations and technical terms are defined in the glossary, page 38,
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be of value for comparison with that of later years when further
progress in waste treatment is expected.

The first part of this report presentsbasic data on the geographic
and economic environment of the Delaware River, its physical
characteristics, the drainage areas and flow rates of this section
of the river and its tributaries. Then the factors causing variations
in electrical conductance, concentration of chemical constituents,
water temperature, dissolved oxygen, and biochemical oxygen de-
mand in several reaches and locations in the river from Bristol to
Philadelphia, and from Philadelphia to Marcus Hook, are dis-
cussed. Next, the variationof electrical conductance and chemical
constituents with the rate of flow of the river, the frequency of
occurrence of selected water temperatures, the monthly variation
of water discharge rates, water temperature, dissolved oxygen,
and biochemical oxygen demand are considered. The report con-
cludes with a tabular compilation of the data on which it is based.
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EARLIER INVESTIGATIONS

More than 25 years ago a proposal was made by the city of New
York to augment its water supply by impounding the water of certain
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New York intrastate streams tributary to the upper Delaware
River. During the last six months of 1930 the natural flow of the
Delaware River was unusually low, and the salinity of the river
increased markedly in the reach from Chester, Pa., to Marcus
Hook, Pa. This reach is in an industrial area where the river
water was used as a supply for the city of Chester, and then, as
now, was used as process \}véter, and for steam generation.

Officials of industries in this region that were affected became
concerned about this unusual increase in salinity of the water and
formed the Delaware River Conservation Association, primarily
to investigate salinity of the stream. A study of the salinity data
collected by this Association and cooperating indusiries in 1930
and 1931 has been published with charts for estimating the effect
of river-flow on salinity conditions (Mason and Pietsch, 1940),
Some industries in the Chester area still carry on their own salinity
investigations.

In 1928 the U. S. Army Engineers beganobservations of salinity
in the Delaware River and Delaware Bay and correlated such data
with streamflow., These data were incorporated in a report pub-
lished by the Commonwealth of Pennsylvaniain 1935, These salinity
observations were discontinuedin 1934. Most of the infrequent data
obtained since 1934 primarily consist of the results of chloride
determinations and tide-gage records are unpublished, and are in
the files of the U. 5. Army Engineers,

In 1931, the Commonwealth of Pennsylvania authorized acom-
prehensive salinity survey, the results of which are described in
the “Final Report to the Sanitary Water Board by the Bureau of
Engineering on the Salinity Survey of the Delaware River”. This
report contains data for the years1931-33 concerning the relation
of salinity to flow rate of the river, and to the stage of the tide
for the Delaware River below Marcus Hook,

The city of Philadelphia has been making daily chemical deter-
minations at their Torresdale Filter Station since its inceptionin
1900. Some determinations, as that for chloride, are made daily,
and others are made monthly. Analyses are also made daily of the
water of the Schuylkill River (a tributary of the Delaware River)
at the Belmont Filter Plant. Most of the resulting data are un-
published, and in the files of the city of Philadelphia.

Since October 1, 1944, the U. S. Geological Survey has main-
tained a daily sampling station at Morrisville, Pa., in cooperation
with the Pennsylvania Department of Commerce, State Planning
Board. Publications 17 and 23 of the State Planning Board contain
complete chemical analyses of the waterin the Delaware River at
Morrisville, for the years 1944-46 (publication 17) and 1946-49
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(publication 23). Also at Morrisville, sediment determinations
have been made daily since September 1, 1949,

Although not conducting salinity investigations, several agencies
have been instrumental in developing interest and concern for
improving the quality of water in this reach of the Delaware River.

The Interstate Commission on the Delaware River (INCODEL)
is a joint governmental agency created by the States of New York,
New Jersey, Pennsylvania, and Delaware to formulate, adopt, and
execute policies for the development and utilization of the resources
of the Delaware River watershed. This agency has proposed the
construction of specific dams and reservoirs in order that all
States concerned may have an adequate supply of water of good
quality from the Delaware River. However, these States must pass
joint legislation in order to adopt the policies suggested.

The Pennsylvania Sanitary Water Board is an enforcement agency
established by the Commonwealth of Pennsylvania to control pollu-
tion of the stream waters necessary for public water supply, preser-
vation of fish and aquatic life, recreational purposes, agricultural,
and industrial use.

The Water Resources Committee of the Greater Philadelphia-
Delaware-South Jersey Council is composed of business men and
local governmental officials who are interested in the economic
and social advancement of the people of Delaware River basin.
Realizing that these can be advanced only if an adequate supply of
water of good quality is available, they have been making studies
of the pollution of the local streams, policies advocated by
INCODEL, public water supplies, and legislationaffecting the water
resources of the basin.

USE OF THE WATER

In the Delaware Valley between Trenton and Marcus Hook there
are many different types of industry: power-generating stations
which supply electricity for Pennsylvania, New Jersey, and Dela-
ware; large oil refineries; chemical industries; textile and yarn
mills; synthetic fiber and resin plants; distilleries; sugar re-
fineries; many nationally-known plants manufacturing metal goods;
branch factories of national food-processing companies; and ship-
building * concerns, In addition, there are several military
installations,

The Delaware River provides over 97 percent of the water used
by these industries. Most of this water is used for cooling or
quenching purposes—especially in stations generating electricity,
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the metal industries, and oil refineries—and needs little or no
treatment before it is returned to the river. A smaller but still
substantial quantity is used for process purposes by other manu-
facturing industries, chemical industries, sugar refineries, food-
processing plants, and textile plants., Such water often requires
treatment before it is pure enough to be returned to the river,
Most of the water withdrawn from the river is non-consumptive
and returned to it after use, but small quantities are lost through
evaporation in cooling or quenching, or in use as boiler makeup
water, or through incorporation into the product in the process
industries.

Seldom canthe raw river water be used industrially without some
type of water treatment. The treatment depends upon the physical
location of the plant and the intended use of the water, Industries
in this area treat the river water in one or more of the following
ways. Chlorine is added to prevent the growth of algae or other
slime-producing materials in the water-distribution system. Alum
or ferrous sulfate is added to aid in settling or flocculation of
suspended solids, The water may be strained or filtered without
the addition of any flocculant. The sodafash and lime process, or
demineralizers are used at some plants to softenthe water. Phos-
phate salts are added to aid in preventing the formation of scale,
Sodium sulfite is added to aid in the removal of residual oxygen.
The pH is adjusted. In the lower reaches of the river, where con-
siderable oil may be present, the water is passed through oil
separators. In certain industries it is necessary to reduce the
amount of color,

Invasion of salty water from Delaware Baycauses another prob-
lem for industries and municipalities along the lower reaches of
the river. The increase in concentrationof salt in the river water
requires more frequent blowdowns of steam boilers and increases
the amount of chemicals required to soften the water, To decrease
the amount of treatment required, some industries withdraw and
store water from the river only on the ebb tide, when the salinity
is less than on the floodtide. However, impounding of river water
is required only when the salinity is high, as when the flow of
river water is low,

FACTORS AFFECTING THE QUALITY OF THE WATER

A number of factors may influence the quality of water in a
stream. The topography of the land and composition of minerals
in the area drained by the river have much to do with the kind of
dissolved materials in the water and their concentration. Also
farmlands, mining regions, and industrial areas each affect the
composition of the water differently., Variations in the quantity of
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precipitation influence the quantities of dissolved and suspended
matter carried into the river as well as the rate of discharge of
the river. The several tributary streams are likewise influenced
by these same factors and affect the quality of the main stem of
the river differently depending upon their relative flows and the
proportions of dissolved and suspended solids characteristic of
each of them. Ground water, when it reaches the river, has an
effect on quality of the river water. Industrial and sewage wastes
that enter the river will also affect the quality of the river water.
In addition to these factors, sea water has some tendency to mix
with the river water, particularly in the reach of the river down-
stream from Philadelphia.

The East Branch and the West Branch Delaware River originate
in the Catskill Mountains and flows in a southwestwardly direction
to their junction at Hancock, N. Y. From there, the Delaware
River flows southwardly 326 miles to the Atlantic Ocean as a
boundary water first separating New York and Pennsylvania, then
New Jersey and Pennsylvania, and finally New Jersey and Dela-
ware. The river widens and deepens as it meanders through the
Atlantic Coastal Plain to the sea. At its mouth, the Delaware
River has a drainage area of 12,765 square miles which includes
the area of the bay. The reach of the river from Trenton, N. J.
to Marcus Hook, Pa., (fig. 1) is 53 miles long and drains an area
of 3,606 square miles (32 percent of the total drainage area) and
has a water area of 34 square miles. Plate 1 is a map showing the
relation of the area included in this report to the total drainage
area of the Delaware River.

The precipitation in the basin of the Delaware River, one of the
factors influencing the amount of water inthe river, is fairly evenly
distributed throughout the year with maximum amounts occurring
during the late summer months. Figure 2is a hydrograph showing
mean daily discharge of Delaware River at Trenton, N. J., for
1950. Figure 2 also illustrates the daily precipitation recorded at
the Port Jervis, N, Y.; Equinunk, N. Y.; Portland, Pa.; and
Phillipsburg, N. J. weather stations combined into one graph.
These stations are located in the drainage basin of the Delaware
River above Trenton. The peaks in the hydrograph curve usually
lagbehind the peaks inthe precipitation curve by one to three days,
depending on the distribution of rainfall on the watershed and time
of travel from source of precipitation to runoff measuring site. A
large increase in flow generally follows heavy rains (see fig. 2,
November 26-27). However, even a relatively light rain may re-
sult in a heavy flow if augmented by melting snow as in the early
spring months (see fig. 2, April 4-6), During the winter months
the level of the ground water generally reaches its peakfor the year
and the gradient to the river is greatest; therefore, ground wa-
ter willinfiltrate to the river ata faster rate than during the sum-
mer months when the level of the ground water is lower. When the
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ground is frozen, rain has difficulty penetrating the ground, and
runoff to the stream is rapid (compare the parts of hydrograph
for Jauuary and August 1950 in fig. 2). During the late spring
months evapotranspiration consumes much of the water which falls
on the ground; a smaller fraction of the rainfall runs off or seeps
through the ground into the river.

A frequency curve for the streamflow at the gaging station at
Trenton? for 1942-52 has been constructed, {fig. 3). This curve
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Figure 3, —Streamflow frequency curve at Trenton,

indicates the frequency of various flow rates, irrespective of the
chronological sequence. For example, the flow rate was at least
4,000 cfs (2, 585 mgd) during 84 percent of the time.

The discharge rate at Trentonfor each month from October 1947
to September 1952 is illustrated in figure 4. For each month are
plotted four data: the maximum daily flow, the minimum daily flow,
the average monthly flow, and the range in readings of the middle
50 percent of the daily flows. The maximum daily flow is the highest
point on the vertical line, the minimum daily flow is the lowest
point on the vertical line, and the average monthly flow is repre-

2Average monthly and the annual discharge of Delaware River at Trenton, N, J. from 1913-

49 are reported by Mangan, Graham, and White (1951), who also describe the Delaware River in
Bucks County.



11

FACTORS AFFECTING THE QUALITY OF THE WATER

2s6l

VI T ANY WS CTANOSYITITANY NI TrTAdNOSY

*2S-LY6T UOIUDL], 3B MO[JWIEaNS 93 LI9AE PUE ‘WMWITUTW ‘WNWXEN— *F 2314

166)

ogel

6t6|

sy 6l

Lp6|

_.ﬂs_<2u_.n_zow<ﬁ_.5<2u_.QZOw<_._.E«EuﬂQZOO

oy

NOILYNY1dX3

il ,ﬂ - # TS I PO A
* 3T = pfestesbarbts dox .%-puw-n.. T CTTTITRS 1 Pueouiit. Sopin Eeete 1 BE L, u-%\ -1
¥ A w0 wjgﬁ %ﬁ} L 1}
oy il T
j —t
I _ T T
Nmm_ +dag . 4
i —2v6! 190 'mor} 6L -CI161 ‘M) woals abosany
woa1}s abossny L
T quow ayy bunp .
o MO)} Ajiop wnwiuiy $40 .OO¢ <l puo -
W yjuow 3y} buunp sburpoal $32 00g 96 udamidq
juaniad Gz 4samon) Jﬁ. T aip sbuippas mojy 4o
yhuow ayy J juadad 0Gg 3PP
r 104 Moy aboiany yjuow ayy buunp sbuipoal $33 wt te B
Mol $o 4uadiad OG 3|PPIN moyy Aop abosary 5,
$42 0001 ™
H— moyy Ajiop wnwiup N
Yiuow ayy Buunp sbuippals $49 008'HH ‘
L yiuow ay} Bunnp Moy 30 judnad GZ 4saybiy MO|3 AlIDP wnWIXoW « -
MmO|4 AjIDp WNWIXDW a6l 420N .adwox3

1

ANOJ3S ¥3d L1334 21gNI ANYSNOHL Ni‘MO7d WV3IMLS

ro
faoo,g
- oootoe
I 0000E

- 0000

— 0000L

- 00008

AVA ¥3d SNOTTVS NOITTIW NI'MOT4 Wv3HLS



12 CHEMICAL CHARACTERISTICS OF DELAWARE RIVER WATER

sented by a short horizontal line. The highest 25 percent of read-
ings of the daily flows fall between the top of the rectangle and the
top of the vertical line, the lowest 25 percent fall between the
bottom of the rectangle and the bottom of the vertical line, the
rectangle itself represents the middle 50 percent of the daily flows
during the month. For comparison, the average flow for the 10-
year period, October 1942 to September 1952, 13,392 cfs (8,655
mgd)—dotted line; and the average flow for the 36-year period,
1913 to 1949, 11,780 cfs (7,614 mgd)—dashed line; are shown in
the figure. The rate of flow in the Delaware River and its trib-
utaries is characterized by a typical yearly pattern. The greatest
streamflow occurs in the period from late fall to early spring;
during the summer and éarly fall months there is usually an ex-
tended period of low rate of flow.

The tributaries of the Delaware River affect the quality of the
water in the main stem, in proportion to the volume of water added
from the tributaries, and the amounts of the dissolved or suspended
matter in the tributary waters. In table 1 are the tabulated drain-

Table 1.—Drainage areas and discharge rates of the main tributaries of the Delaware
River between Trenton, N, |. and Marcus Hook, Pa.

Period Average
Location Drainage | Drainage | of record discharge
Tributary of gaging area above | area of | for which rate at
station on gaging sta, | tributary |average dis- [gaging sta,
tributary (sq miles) i(sq miles) [charge rate (cfs)
is computed
New Jersey
Assunpink Cr....... Trenton, N. J. 89.4 |.ieigerennnne § 1923-1951 116
Rancocas Cr.,. Pemberton, N. J. 111 341.4| 1921-1951 162
Big Timber Cr [T €59.3
Pensauken Cr, . €35,4].... ves [o
Mantua Cr...oeenes €51.2} 1941-1951
Pennsylvania
Common Cr........ . 11,9 eiiiiiienncecs foonn S
Neshaminy Cr..... mnr, Langnorne Pa. 210 233 1934-1952 I 274
Pennypack Cr...... ... teerencncorcensansncrares [savseans ceeane . 56.0].ueiiennninransd heeoguaesnnese .
Schuylkill River... Phlladelp}ua Pa 1,893 1,909 1903—1912 2,813
1931-1952
Darby Cruiveeeeienene] corereenencocscasionsonens veessirevennes T8.6{ ceeencrcansnns
Crum Cr.. . Woodlyn, Pa, 33.3 37.91 1931~ 1937 243, 8
Ridley Cr. Moylan, Pa. 31.9 38.2( 1931-1952 43,2
Chester Cr........ nr. Chester, Pa, 61,1 66.2] 1931-1952 80.5
Marcus Hook Cr... R [ L3051 AR KON

bAd]usted for diversion.
See bibliography: Pennsylvania Water Supply Commission, 1917,
€ See bibliography: Vermeule, 1894,

age areas in square miles, average discharge rate in cubic feet
per second, and the years for which the average flow was computed
for the main tributaries of the Delaware River between Trenton
and Marcus Hook.

Ground water occursin abundance in the valley fill on both sides
of the Delaware River between Trenton and Marcus Hook, It seems
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probable that both seepage of ground water into the river and
infiltration of river water into the ground-water aquifers occur
between Trenton and Marcus Hook. Analyses of ground water show
it to be muchhigher in mineral content than the water in the river
adjacent to it. Infiltration of a large volume of ground water into
the water of the Delaware River wouldincrease its mineral content;
a considerable flow of river water into the ground-water aquifers
could reduce the mineral content of the ground water, although
much depends upon the rate of flow and the kind of soil through
which the water percolates.

Another factor influencing the quality of the river water is pollu-
tionby industries and municipalities, Industrial wastes, in general,
are treatedin some manner before theyare returned to the sewage
systems or directly to the river, Such treatment may consist of
cooling the water to river temperature, neutralizing the acids,
removing sediment or oil, or decomposing oxidizable or putrescent
material by bacterial action., Unless all the pollutant is removed
by treatment the river is depended upon to dilute and carry away
the remaining waste material, Wastes added to the river, of
course, will change its character, the ultimate effect upon the
stream depending upon the total volume of waste, its nature and
concentration, and the volume of water available for dilution. The
growth in population and in industries will add more pollution to
an already polluted Delaware River. Fortunately, both industries
and governmental agencies in this area are aware of the importance
of an adequate supply of water for continuous economic growth in
this area. Municipalities and industries that had no treatment or
inadequate treatment facilities before 1949 are presently treating
or planning to treat waste waters. On April 6, 1951, the city of
Philadelphia put into operation its new Northeast Sewage Treat-
ment Works, now treating 97 millions of gallons per day. Two
other plants, the Southeast and the Southwest Treatment Works,
are under construction and when completed the 3 plants will serve
an area having a population of 1, 884, 000, Industries, too, have
improved their waste-treatment procedures, and newly estab-
lished industries are giving special attention to the design of ade-
quate treatment facilities.

In its lowerreaches the Delaware River becomes a tidal stream
with the head of tide at the Pennsylvania Railroad bridge at Trenton
Falls. Fresh water from the upper Delaware River flows past
Trenton, and is augmented by fresh water from the Schuylkill
River and from other tributaries onboth sides of the river between
Trenton and Marcus Hook, and by precipitation directly on its
surface, and possibly by ground-water infiltration. Salt water
from the ocean tends to mix with the fresh water; on the flooding
tide the salt water is carried upstream and on the ebbing tide,
downstream. The percentage of oceansalt in the river is greatest
near its mouth and diminishes upstream. Very little salt water is

315391 O - 54 -2
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ever found upstream from central Philadelphia, The salinity in-
creases when the discharge rate is low, and when a low discharge
rate persists, the salinity encroaches progressively upstream from
Marcus Hook toward Philadelphia, and also into the tidal tributaries.

COLLECTION AND ANALYSES OF WATER SAMPLES

Water samples for chemical and sanitary analyses are taken
monthly from a boat furnished by the city of Philadelphia. The
locations at which samples are taken are described in table 2 and

Table 2, —Location of sampling stations!

St:gion Location Description

Licerenene Bristol-Burlington Bridge.eeceeseess 1300 feet upstream from the Bristol-Burlington
Bridge.

2erraienns Torresdale Intake,...... In river opposite the intake building of the Tor-

resdale Filter Plant.

Berrenaans Lehigh Avenue........ vieresssessssss |Between river end of pier 11 of Port Richmond
Terminal, L>high Avenue, Philadelphia and
west bank of Petty Island, N. ],

4evinenenn ..| Philadelphia-Camden Bridge..... [Opposite pier 13 north, which is 100 feet south of
Vine Street and Delaware Avenue, Philadelphia,

[ T voof Wharton Streetiiiicieeececennes veeesr.|Between pier 55 south, Wharton Street, Philadel-
phia, and Kaighn Point, Camden, N, ].

6.ie0ever.e.| League Island....... veesesienes cereene Between pier 2, U. S, Naval Base, League Island,

Philadelphia, and a point 100 feet offshore, ad-
jacent to and downstream from ferry slip, Na-
tional Park, N. J.

Teernnronnen Eddystone....ceceerencencncns vesssennse Between river end of easternmost piers of Sun
Shipbuilding and Drydock Co., Eddystone, Pa.
and a point 2,000 feet offshore of north river
bank of Monds Island, N, J.

- TN Marcus HoOK...ievienrenenresnanee ... [Between river end of piers of Sun Oil Co,, Marcus
Hook, Pa,, and a point 2,000 feet offshore
from New Jersey bank of river,

1Refer to figure 1, ;

these sampling stations are also shown on figure 1, Samples are
taken on one day in the early part of each month at the 4 upstream
stations (stations 1, 2, 3, and 4). Usually onthe following or pre-
ceding day samples are taken at the 4 downstream stations (stations
5, 6, 7, and 8), At each station a five-point traverse -of the river
is made. Rivercross sections ateach stationare shown in figure 5.

The content of dissolved oxygen inthe water is determined when
the sample is taken, and water is also collected for the deter-
mination of the five-day at 20° C biochemical oxygen demand (B.0.D.).
These samples are takenat approximately 3 feet below the surface
of the river, Additional samples are taken with a Foerst sampler
at approximately 3 feetabove the bottom of the river at most loca-
tions. The time of sampling and the temperature of the water are
recorded immediately, Samples are collected in 370-cc capacity,
pressure-closure bottles for the determination of pH, specific
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Table 3.—Type of analysis performed on bottom samples1 at indicated locations
on stations

[czcomprehensive analysis consists of determination of color, pH, specific con(?uctanc-e, sil-
ica, jron, calcium, magnesium, sodium, bicarbonate, sulfate, chloride, fluoride, mcra‘tg,
dissolved solids, and hardness. p=zpartial analysis consisting of determination of pH, specific
conductance, chloride, D, O., B. O. D., and suspended sediment]

Location on station

io t a ew Jerse
Sti:_ n Station Pa, side c‘gxf:er Center cixftter N sin{e 4
1........ | Bristol-Burlington Bridge.ssesessseses c p c P c
2 Torresdale Inlet, Philadelphid.iici. [eieccicnine [oarereene [revecnenns fesnceasensfoeeraerncceccanse
3 Lehigh Avenue, Philadelphia.....cu.|eercesenns P p p
4 Philadelphia-Camden Bridge. c P c P c
5 Wharton Street, Philadelphia P P P
6. League Island, Philadelphia.. p p p
7 Eddystone..c.ceveinercriieninuerasencnnes P hod P
8 Marcus HOooK.uieuerieneienianninsnranas c P c p

1The table applies to samples collected from January 1951 to December 1952, From August
1949 to December 1950 comprehensive analysis were made of all bottom samplestaken at
Bristol-BurlingtonBridge, Philadelphia-Camden Bridge, and Marcus Hook,

Note Horizontal scale for
Philodelphio—Camden }—F .
Bridge 1s distonce in

feet from Pennsylvania [
side
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Figure 5, —Cross sections of Delaware River channel at sampling stations,
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conductance, concentration of chloride, and suspended sediment.
For more complete analyses, gallon-samples are collected in
Pyrex bottles. Table 3 indicates the type of analysis performed
for each sample from the bottom of the river. A partial analysis
is performed on all top samples.

CHEMICAL AND PHYSICAL CHARACTERISTICS OF THE WATER

The water in the Delaware River above Philadelphia is fresh
water and usually contains less than 200 ppm of dissolved solids.
During the late summer months of 1949, when the average monthly
flow rates were less than 3, 000 cfs, the concentration of dissolved
solids at the Philadelphia-Camden Bridge reached 248 ppm. Below
Philadelphia, during the periods of low water flow, the concentration
of dissolved solids has reached 5, 000 ppm, due to the invasion of
salt water.

8 Nov. 1 __|
1950
q EXPLANATION o
CATIONS ANIONS 3
] 2
6 Sodium Sulfate
2 .
3 N
= 5 Magnesium Chloride, fluoride 5
[+ and nitrate éi‘
=)
g s d :
E Calcium Bicarbonate e,
= .
N <
2 Station 1 Bristol-Burlington Bridge
3 Nov. 2 =
8 Station 4 Philadelphia-Camden Bridge 1950
2} Station 8 Marcus Hook s
Nov. 2
2 Jan. 5 ——— 1950
1950 -~
Jan, 3 N
April 3 1950 n $<
Jan. 3 - N
April 4 April 4 1950 m K
11— 1950 1950 T3 1950 I“Fj_ =3
0 - :
HIGH FLOW MEDIUM FLOW LOW FLOW
STATION NO. 1 4 8 1 4 8 1 4 8
{Fig. 1)
FLOW AT [ cfs 36,600 36,600 32,300 11,100 11,100 11,100 2550 2550 2600
TRENTON lmgd 23,855 23,655 20,876 7174 7174 74 1648 1648 1680

Figure 6, —Effect of streamflow on the quality of water at Bristol, Camden, and Marcus Hook,
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Principal dissolved constituents, —The principal dissolved constituents
present in the Delaware River are sulfate, chloride, fluoride,
nitrate, bicarbonate, sodium, calcium, and magnesium ions. The
relative quantities of these ions atthe Bristol-Burlington Bridge,
Philadelphia-Camden Bridge, and Marcus Hook stations are shown
infigure 6 for high, medium, and low flow rates at Trenton. Minor
quantities of other constituents such as aluminum, manganese,
iron, silica, etc., are also present. Regardless of the amount of
water flowing past Trenton, the equivalents per million of sodium
ion and chloride ion increase downstream from Bristol to Marcus
Hook. These increases in concentration are due principallyto the
increased mixing of ocean water with the fresh water as the river
water moves toward the bay. The increase in the dissolved solids
is more pronounced as the rate of flow decreases.

The amount of each individual chemical element present in the
Delaware River will vary with the physicallocation and the rate of
flow of the river. Figure 7showshow the chloride content increases
from Trentonto Marcus Hook, The chloride concentration in parts

220
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o0 | per second per day 1950)
{ 2600 1680 Nov |
LOW FLOW
z 160 | 2550 1648 Nov 2
[ F !
- °
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S 140 c e &, / MEDIUM g
5 H O R T= 10,800 6980 Jon 4
- _ 2 3 HHK 5 . 3| FLow
S 5 g z si8|5 2 H 2 11,100 774 Jan, 5
o 120 tE B <sl _}—7 w »
» v o) S| =[9]§ H E 3
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e s H HEE 2 o £} HIGH FLOW
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a H 2| K T
z z /
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DISTANCE DOWNSTREAM FROM TRENTON, IN THOUSANDS OF FEET
Figure 7, —Chloride concentration at sampling stations tor high, medium, and low flow rates,

per millionis plotted for each sampling stationfor typical medium,
high, and low streamflow rates. In the example, typical of the
river at medium flow rate, the chloride content of the water in-
creases slightly from Trenton to Marcus Hook. When four to five
times as much water flows in the river, the concentration of chlo-

ride maybe reduced to as little as half these quantities. At low-flow
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rates the chloride content increases sharply at Eddystone and Mar-
cus Hook. Atthese locations thereis a tendency for the ocean water
to move upstream along the river bottom at low flow,

Specific conductance relations, —The specific conductance relations of
ratural waters are due to the ionization of salts in the water. The
specific electrical conductance (or electrical conductivity) of water
is the reciprocal of the electrical resistance of a cubic contimeter
of the water, between electrodes each 1-square centimeter in area,
and is expressed in a unit, the micromho. Because the electrical
conductivity increases in direct proportions to the number of ions
present, the specific electrical conductance is used as a measure of
the concentration of dissolved salts. The measurement of electrical
conductivity is more rapid and convenient than chemical analyses of
water; however it gives only a fraction of the information obtained
from achemical analysis, The relationbetween electrical conduc-
tivity and dissolved solids for this part of the Delaware River is
shownin figures 8 and 9. For this reach of the river the numerical
value of specific conductance in micromhos measured at 25°C is
approximately 1. 5 times the weight of dissolved solids, in parts per
million (fig. 9). Because the concentration of dissolved salts pres-
ent inthe water increases as more ocean water mixes with the fresh
water during the ebb and flow of the tide, the electrical conductivity
of the water increases downstream. This is demonstrated in figure
10 in which the electrical conductance in micromhos is plotted for
each sampling station for typical high, medium, and low rates of
flow.

The measurement of electrical conductivity is a convenient and
rapid method for detecting sea-water intrusion or the presence of
slugs of pollution,s for a change in the specific electrical con-
ductance of a stream demonstrates a change in the amount or kind
of dissolved material in the water. Where measurements of specific
conductance are not accompanied by chemical analysis, it is con-
venient to have a means of estimating chloride or sulfate concen-
tration from the specific electrical conductance. The relation
between electrical conductivity and chloride is shown in figures
11, 12, 13, 14, and 15, and that between electrical conductivity
and parts per million sulfate in figure- 16,

Above a chloride concentration of 60 ppm, the relation between
the chloride concentration and electrical conductivity is approxi-
matelya straight line when plotted on alogarithmic scale (fig, 12).
In this range of chloride concentration, the majority of anions
present are chloride ions, and the conductivity of the water is
greatly dependent upon the chloride ion. Below 60 ppm chloride

A slug of pollution is a compact mass of polluted water that remains in the stream for a time
as a detectable unit,
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50

‘he relation between chloride concentration and conductivity is
-nore complex. The chloride ions no longer predominate; sulfate
~nd bicarbonate ions are present in greater proportions, and their
‘ndividual effect on conductivity is slightly different from that of
‘he chloride ion. The experimental data for chloride concen-
‘rations from 20 to 60 ppm are plotted in figure 13, for concen-
‘rations of less than 20 ppm, in figure 14. In each case, the di-
rection of the best straight line has been indicated. If concentra-
“ijon of chloride is below 20 ppm, the relation between electrical
conductivity and chloride concentration depends largely on the
‘“icarbonate concentration. This is demonstrated in figure 15 for
‘nree ranges of bicarbonate concentration. As the concentration
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Figure 15, — The relation between electrical conductivity and chloride concentration at three
ranges of bicarbonate concentration,

of chloride ions nears 20 ppm the effect of the bicarbonate ions
diminishes.

The concentration of sulfate (ppm) has been plotted against the
specific conductance (micromhos) (fig. 16). The conductivity of
water increases as the concentration of sulfate ion increases. The
bar graph of cations and anions indicates that the sulfate concen-
tration increases downstream from Trentonto Marcus Hook at all
flow rates (see fig. 6). This increase in sulfate concentration is
especially evident at low-flow rate. In the Delaware River above
Philadelphia, the concentration of sulfate expressed in equivalents
per million usually exceeds that of chloride. As a result, the con-
centration of sulfate here has a greater effect upon the conduc-
tivity than does the concentration of chloride. In the lower reaches
of the Delaware River when saline invasion upstream takes place,
the concentration of chloride ions, exceeds the equivalent concen-
tration of sulfate ions because there is approximately 10 times as
many equivalents of chloride in the ocean water as of sulfate.

It is important to understand that all these relations pertain to
the Delaware River under normal conditions. Should a large slug
of pollution be introduced into the river, the relation such as shown
in figures 6 to 16 would not apply. In any case, they merely rep-
resent the experience of the period from August 1949 to Decem-
ber 1952, and estimates based on them will not have the relia-
bility of actual chemical analyses.
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TEMPERATURE OF THE WATER

An adequate supply of water to be used for cooling purposes is
often one of the essential considerations in selecting the site for
an industrial plant. A survey by INCODEL in 1951 found that 91
percent of the water used in industries in this region was used for
cooling purposes. This large percentage of use for cooling is due
to the many stations generating electricity and the many oil re-
fineries along the banks of the Delaware River in this area.
The temperature of the water to be used in any plant is a critical
design factor. Ground water, when available, is often a more
suitable source of cooling-water because its temperature is low
and uniform throughout the year. River water, however, is often
the cheapest and most available source of cooling-water, but its
average temperature is close to the temperature of the air. The
temperature of water, of the Delaware River has exceeded 80°F
in the summer months; thus industries have found it advantageous
to use ground water inthe summer and river water in the winter.
In many industrial plants the use of cooling towers makes it pos-
sible to reuse the cooling-water many times before it is returned
to the river; here smaller treatment facilities and waste disposal
systems are adequate. In some plants it is efficient to use water
for cooling purposes and afterwards to use the warmed water as a
heating agent or in process work to save heating costs.

From October 1944 to June 1950, the temperature of the water
in the Delaware River was measured daily at Morrisville, Pa.
(and/or Trenton, N. J.). In June 1950 a Stevens continuous-
recording thermograph was installed in the Trenton waterworks.
The sensing element of the thermograph was located in the intake
pipe of the waterworks, which pumps continuously. In March
1953, a continuous-recording resistance thermometer was in-
stalled in the Delaware River offshore from the Bristol water-
works. In addition, once each month the water temperature of all
samples from the cross section at each sampling station is
determined.

Figure 17 shows the frequencies with which various water tem-
peratures occur and is based on random one-a-day readings dur-
ing the period 1947-50 and on averages of thermograph readings
during 1950-52. The curve shows that the water temperature was
75°F or above 20 percent of the time. On any one day, the tem-
perature of the water at Trenton is generally within 2°F of the
water temperature recorded at any of the eight sampling stations
between Bristol and Marcus Hook, When the temperature of any
sample from a cross section of the river is compared with the
temperature of the water in the center of the river just below the
surface, the difference isless than 1°F in 92 percent of the samples.

The temperatures of the water in the Delaware River at Trenton
from October 1947 to September 1952 are illustrated in figure 18.
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For each month are plottedfour data: the maximum daily temper-
ature, the minimum daily temperature, the average temperature
for the month, and the range in temperature of the middle 50 per-
cent of the readings for the month. The maximum daily tempera-
ture is the highest point on the vertical line, the minimum daily
temperature is the lowest point on the vertical line, and the aver-
age temperature of the water for the month is represented by a
short horizontal line. The highest 25 percent of the readings of
the daily temperatures are between the top of the rectangle and
the highest point on the vertical line, the lowest 25 percent are
between the bottom of the rectangle and the bottom of the vertical
line, the rectangle itself represents the middle 50 percent of the
readings of the temperature during a month. The average tem-
perature of the water in the Delaware River at Trenton from
October 1947 to September 1952 is shown as a dashed horizontal
line across the graph.
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DISSOLVED OXYGEN AND BIOCHEMICAL OXYGEN DEMAND

A shallow stream containing pure water brought into contact
with the air through turbulence will be saturated with oxygen, that
is, no more oxygen will dissolve in the water when air is bubbled
through it. Green plants require some oxygen to live; in the light
they produce more oxygen than they consume, but in the dark they
consume more oxygen than they produce. The dissolved oxygen
may be consumed in respiration byfish and other animals andalso
by bacteria which decompose organic impurities in the water.
Thus, organic pollutants require oxygen for decomposition. The
dissolved oxygen content of a stream depends upon the balance
between (1) consumption of oxygen by animals and plants and by
organic pollutants and (2) replenishment of oxygen from the air
and through the action of aquatic plants. Thus the dissolved oxy-
gen content (D. O.) of water, in parts per million, or its percent-
age saturation with oxygen is one index of the stream's ability to
destroy polluting material, If the amount of oxygen required to
oxidize the pollutants exceeds the quantity of dissolved oxygen-
present, and additional oxygen is not supplied to the stream by
aeration or plant activity, the oxygen content of the water may be
so depleted that putrefaction occurs, with accompanying odors and
destruction of fish and green plantlife. The restoration of oxygen
to a deep, quiet-flowing stream, such as the Delaware River be-
low Trenton, is less rapid than to a shallow, fast-moving, turbu-
lent stream, both because of the smaller surface of contact of
water and air and because of smaller effect of green plantlife in a
deep river as compared to a shallower stream in which the sun-
light can penetrate to the bottom.

The biochemical oxygen demand (B.O.D.) is a measure of the
quantity of oxygen required to decompose organic wastes through
bacterial oxidation. In this test the water sample to be analyzed
is mixed with water containing an excess of oxygen and bacteria
of the type presentin the stream and incubated for 5 days at 20°C,
during which time the bacteria use the dissolved oxygento oxidize
the organic matter. Analysis of the sample before and after the
5-day period shows the amount of oxygen consumed under these
conditions and is therefore a measure of the rate at which the or-
ganic material consumes oxygen.

Figure 19 shows that the dissolved oxygen content of the water
is depleted as it moves downstream. The percent of saturation
of the water with oxygen in the Delaware River is plotted for each
of the sampling stations for March 1-2, May 1-2, and September
5-6, 1951. In each case the percent of saturation with oxygen de-
creases as the water moves downstream. For example, in May,
when the rate of flow of the river was approximately average, the
water at Bristol-Burlington was 90 percent saturated; the oxygen
was rapidly consumed in the next 25 miles of river, falling to 28
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Figure 19, —Dissolved oxygen as percent saturation at sampling stations for selected days.

percent of saturation at League Island. In March when the flow
rate was about 60 percent above the average, the river remained
completely saturated from Bristol-Burlington to the Philadelphia-
Camden Bridge, but decreased to 83 percent of saturation in the
2 miles between the Philadelphia-Camden Bridge and Wharton
Street, with little further change from there to Marcus Hook, In
September when the flow rate was about one-third of the average,
the dissolved oxygen content at Bristol-Burlington was 78 percent
of saturation, falling to 11 percentat Lehigh Avenue and 4 percent
at Wharton Street. From there some increase took place (19 per-
cent saturation at Marcus Hook). In considering these data, it
should be noted that as the temperature of the water increases,
less oxygen is required to saturate the water 100 percent. For
example, water at 41°F contains 12.8 ppm or 107 pounds of dis-
solved oxygen per million gallons when saturated, whereas water
at 76°F requires only 8.5 ppm or 71 pounds per million gallons
for 100 percent of saturation, because warmer water can dissolve
less oxygen.

The New Jersey State Board of Health and the Pennsylvania
Sanitary Water Board are attempting to restore to 50 percent of
saturation the waters of the portion of the Delaware River from
the Pennypack Creek (Torresdale Intake)to Marcus Hook, In table
4 are the average percentage saturation with oxygen and the per-
centage of samples which have less than 50 percentsaturation with
oxygen for the calendar years 1950, 1951, and 1852 for this portion
of the river. Examination of the data reveals thatthe average con-
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tent of dissolved oxygen has been increasing and the percentage of
samples under 50 percent saturation has beendecreasing for each of
the three years. Thisapparentimprovementinthe river may be due
to the more thorough treatment of wastes or to the increasing rate
of flow of the river——especially from August to October—during
the period covered by this report (see table 4). A greater volume
of water flowing in the river would be expected to bring about an
improvement both because of the greater quantity of oxygen avail-
able and because of increased dilution.

In figure 20 are plotted the once-a-month determinations of dis-
solved oxygen and biochemical oxygen demand for each of the eight
sampling stations for the period August 1949 to December 1952,
If the amount of dissolved oxygen exceeds the biochemical oxygen
demand, sufficient oxygen is presentto oxidize the organic and in-
organic matter present in water., At all t{imes during the period of
record sufficient oxygen was present to satisfy the biochemical
oxygen demand at Bristol, Pa, At all other stations there were
occasions when the biochemical oxygen demand exceeded the dis-
solved oxygen. These periods of oxygen deficiency (illustrated by
shaded areas on the graph) occurred between May and December.

en from sampling stations between Torresdale and

Table 4.— Analyses of dissolved o
), and the average monthly flow rate

Marcus Hook, 1950—.

Jan, to Dec. | Jan. to Dec. | Jan, to Dec.
1950 1951 1952
Total Samples....vvueiuiecsesncerecrrarosncssasnase 82 1 84
Average Dissolved Oxygen in percent,.....eu.o 45.9 51.4 55.2
Number of samples under 50 percent of
SALUFAtiON..ueeiesserrisaserecsnnesrnansenssasarsens 40 36 27
Percent of samples under 50 percent of
SAtUTAtiON..vevsaecariorsencnssresssnsenssasansnnss 49 41 32
Average monthly river flow, Jan. Dec.
fcfs)...... esessesssesrssnssonsss 13,397 15,190 17,557
MEd)eurrereersarorsressssonsasrorsressacssansases 8,659 9,818 13,474
Average monthly river flow, Aug.-Oct
[ ) T OO RPN 3,842 5,345 6,662
(€252 | T RSN 2,483 3,455 4,306

There are several possible reasons for the oxygen deficiency in
the warmer months of the year: (1) because the water is warmer,
less oxygen is dissolved in it, (2) the chemical and biological re-
actions that consume oxygen proceed faster at the higher temper-
atures so that the oxygen is more rapidly consumed, and (3) in the
late summer months less water flows in the river and consequently
the total oxygen carrying capacity is less.
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SUSPENDED SEDIMENT

By J. P. Eiler

The measurement of suspended-sedimentdischarge in the Dela-
ware River at Trenton, was begun by the U. S. Geological Survey
on September 1, 1949. The sampling station is located near the
midpoint of the Calhoun Street Bridge, which connects Trenton,
N. J., and Morrisville, Pa. The measurement of suspended-
sediment discharge is dependent on a continuous record of water dis-
charge on which to base calculations of the amount of sediment in
transport at all times, The streamflow recording stationfrom which
this continuous record of water discharge is obtained is located
200 feet upstream from the bridge.

The measurement of suspended-sediment discharge in the
Schuylkill River, which joins the Delaware River at Philadelphia,
was begun in the fall of 1947 as a part of the Schuylkill River
Restoration Project of the Pennsylvania Department of Forests
and Waters. The downstream station at Philadelphia, located near
midpoint of the Green Lane Avenue bridge in the Manayunk section
of Philadelphia, is currently being operated, and its record ex-
tends withoutbreak from November 16, 1947. The streamflow re-
cording station is located approximately 5 miles downstream and
just above Fairmount Dam.

The sediment-sampling equipment consists of a U. S. D-43
suspended-sediment sampler, which weighs 50 pounds; a reel for
lowering and raising the sampler; and a housing to protect the
sampler and reel. The samples are collected by a resident
observer.

Each suspended-sediment sample represents only the concen-
tration of sediment in the stream at the time of sampling and in
the vertical in which the sample is taken. The concentration is,
however, continuously varying with time in natural streams. If a
continuous-concentration-time relation of reasonable accuracy is
to be developed, samples must be taken at intervals frequent
enough to define the patiern of variation of the concentration. If
the streamflow is changing slowly, the sediment concentration
also is likely to be changing slowly. Conversely, if the stream-
flow is changing rapidly, the sediment concentration usually is
changing rapidly also, and frequent sampling will be required.
The greatest rate of change of sediment concentration very often
occurs at the beginning of a rise or shortly thereafter. Samples
were collected once daily at the stations when the flow was uni-
form. During periods of rapidly changing flow samples were col-
lected at intervals of 2 hours on the rise and 4 to 6 hours on the
fall.
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It is recognized that a sample taken in a single vertical may not
represent the average concentration in the cross section of the
stream. In order to determine cross-sectional differences addi-
tional samples were collected at monthly intervals and at times of
high flow at five or six verticals in the cross section, each sam-
ple representing an equal part of flow. The ratio of the average of
these cross-section samples to the concentration obtained at the
regular sampling station at the same time was used as a correc-
tion factor to apply to the resident observer's samples. The cor-
rection factor was applied on the basis of time or gage height,
whichever controlled.

The sample concentrations are plotted against the time and a
smooth-line curve is drawn through the plotted points following in
general the configuration of the streamflow hydrograph. Mean-
daily values of sediment concentration are computed from this
graph which together with values of daily water-discharge are used
to compute the daily sediment loads for periods of fairly uniform
flow and concentration. For periods of rapidly changing stage and
concentration, daily sediment discharges were obtained by adding
the discharges computed for subdivisions of the day.

Tables 16 and 17 are tabulations for the Delaware River at
Trenton, N. J. and the Schuylkill River at Philadelphia, Pa. of
mean-daily water discharge in cubic feet per second and monthly
totals of water discharge in cfs-days, mean-daily suspended-
sediment concentration in parts per million, daily suspended-
sediment load intons per day, and monthly totals of suspended load
in tons. Table 18 is a tabulation of particle-size analyses of se-
lected suspended-sediment samples for these stations.

Composite suspended-sediment concentrations of five grabsam-
ples taken at approximately 3 feet below the surface of the riverat
each of the eight monthly sampling stations between Bristol and
Marcus Hook are given in tables 7-14. These concentrations are
representative of only the surface water for this reach of the river
and as approximations of the overall concentrations should be
studied only in relation to each other,

There is a general downstream increase in the sediment concen-
tration particularly at the Eddystone and Marcus Hook stations
which are downstream from the junction of the Schuylkill River
which carries a heavy load of sediment (table 17). Industrial and
municipal wastes may have a cumulative downstream effect on
concentration of suspended sediment also.

SUMMARY

The mineral content of the water inthe Delaware River increases
downstream from Trenton to Marcus Hook; from Trenton to Philadel -
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phia the increase is uniform and relatively slight at all rates of
flow. During protracted periods of low rate of flow, salt water
moves up the river along the river bottom and mixes partly with
the river water as a result of currents arising from tidal action,
river flow and navigation. Under such conditions of saline in-
vasion the chloride content increases sharply at Eddystone and at
Marcus Hook, and the composition of the downstream river water
tends to approach the composition of the highly mineralized water
of the Atlantic Ocean. Saline invasion is often accompanied by a
higher concentration of dissolved solids near the bottom of the
river than near the surface. Upstream and at higher flow rates

Table 5, —Maximum and minimum values in the specific conductance and chemical
analyses of water of the Delaware River, Trenton, N. J. to Marcus Hook, Pa.

[Based on once-a-monthsawpling August 1949 to December 1952]

Maximum values

Stationl
Trenton 1 2 3 4 5 6 17 8
Specific conductance
(micromhos)...ccoeuenanes
Chemical analysis (ppm)
Silica.. .
Sodium..cue.e
Bicarbonate.. .
Sulfate,.... .
Chloride...
Fluoride,
Nitrate,.eeeesa. .
Dissolved solids.... .
Hardness as CaCOj ... 83 89 eeree fooee ..} 105 ievees foeeen bevereaes | 792
Minimum values
Station
Trenton 1 2 3 4 5 6 7 8
Specific conductance
(micromhos)...cceeeievese.| 68,2 58 57 Pp6 58 66 |69 74 82
Chemical analysis (ppm)..
Silica. .9 1.9 1.3
.01 .01 .01
3 8.0 10
6 2.6 3.5
07 2.3 22,4
10 10
13 18
. R 2,8 3.0
. ceens .0 .0
1. - .1 .8
Dissolved solids. .| 53 veee | 89 73
Hardness as CaCQ.......d 25 23 veere beeann | 22 32

INumbered stations are those located on figure 1.
2Less than this value,
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there is little difference in the composition of the water near the
surface and near the bottom of the river. The conductivity of the
water is usually slightly higher near the Pennsylvania shoreline
than near the New Jersey side, indicating a higher mineral con-
tent in the water.

Table 5 shows the maximum and minimum concentrations of the
chemical constituents of the river water during this investigation.
In the Delaware River during normal flow conditions there is more
calcium than magnesium and more sulfate than chloride in the
water. These conditions are reversed downstream from Philadel-
phia when the flow is low and the ocean water mixes with the river
water. During these periods the amount of magnesium dissolved
is greater than the amount of calcium and the amount of chloride
is greater than the amount of sulfate, as is the case with ocean
water.

Saline invasion occurs only during the late summer months when
the volume of water flowing downstream is low. Aside from this
phenomenon the water in this reach of the river is of adequate
quality, after treatment, to meet the needs of many municipalities
and industries. During the period covered by this report the qual-
ity of the river water, from a sanitary viewpoint, has improved;
the number of samples with a low content of dissolved oxygen has
decreased and, toward the end of the period, except at League
Island and Wharton Street, there were fewer samples having an
oxygen deficiency. Oxygen deficiency at these two stations may
occur less frequently after the city of Philadelphia Southwest
Sewage Treatment Plant is placed in operation. The apparent im-
provement in sanitary quality may be due to the more thorough
treatment of wastes as well as to the increasing flow rate of the
river during the period covered by this report. A greater volume
of water flowing in the river would be expected to bring about im-
proved stream conditions both because of the greater quantity of
oxXygen available and because of dilution of wastes. The relative
importance of these two factors can be determined only from an
investigation covering a longer period of time.

The temperature of the water in the Delaware River is charac-
terized by a seasonal variation. The maximum temperatures are
reached in July and August and the minimum temperatures are
reached in January and February. The observed maximum tem-
perature of 88°F was recorded in July of 1949 and the minimum of
32°F in January 1952. The temperature of the water from
1947-1952 was 75°F or more, 20 percent of the time. The tem-
perature recorded at Trenton is generally within 2°F of the water
temperature measured elsewhere downstream to Marcus Hook.
Cross-sectional sampling indicates that there is little difference
in temperature between the Pennsylvania shoreline and the New
Jersey shoreline. The temperature of the water at the bottom of
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the river is generally within one degree of the temperature at the
surface of the water.

There is a general downstream increase in the concentration of
suspended sediment, particularly between League Island and
Eddystone (table 17). Industrial and municipal wastes may have a
cumulative downstream effect upon the sediment concentration of
the Delaware River.

The amount of precipitation in the area above Trenton, the loss
or gain of water from ground-water aquifers along the Delaware
River between Trenton and Marcus Hook, the amount of water
flowing in the Delaware River and its tributaries, the range and
stage of tides, and the pollutionload of the river are factors which
influence the quality of the water. As the natural forces which
cause variation in the quality of the water cannot be controlled it
will be necessary to make further studies of the river data in or-
der to predict quantitative changes inthe quality of the water. The
data obtained to date, although they do not supply the answer to
many of the above problems, will be of value to industries,
agencies, and consultants who have aninterest in the quality of the
water in the Delaware River between Trenton and Marcus Hook.



38 CHEMICAL CHARACTERISTICS OF DELAWARE RIVER WATER

GLOSSARY

Aquifer: a water-bearing geological stratum, a natural reservoir
of ground water,

Biochemical oxygen demand, or B.O.D.: a measure of the amount of oxy-
gen required to destroy organic wastes by bacterial action,
thus it is a measure of the degree of pollution of stream
water.

cfs, cubic feet per second: see discharge rate. The rate of flow in a stream
whose channel is 1 square foot in cross section and whose
average velocity is 1 foot per second is 1 cfs.

cfsm, cubic feet per second per square mile: the average number of cubic feet
of flow per second from each square mile of area drained.

Discharge rate, or flow rate: the rate of flow of water in the stream, us-
ually expressed in cubic feet per second (cfs) or million gal-
lons per day (mgd). A stream flowing at the rate of 1 cubic
foot per second (1 cfs) discharges 646,317 gallons in a 24-
hour day. The volume of flow is often expressed in cfs-days.
One cfs-day is the volume of water represented by a flow of
a cubic foot of water per second for 24 hours.

Dissolved oxygen, or D.O.: the weight of oxygen actually dissolved in a
sample of water, expressed in parts per million.

Drainage area, or catchment area: the area drained by a stream and its
tributaries.

epm, equivalents per million: the number of chemical equivalents of a
chemical substance per million parts by weight of solution.
It is numerically equal to the milliequivalents per liter of
water at 4°C.

Fresh water: water of relatively low dissolved solids content. As
used in this report it refers to water flowing down the Dela-
ware River, or flowing into the river from its various tribu-
taries, which contains no ocean water.

Ground water: the water derived from underground sources; it is
tapped by springs, wells, shafts, or infiltration galleries,

Hardness: the calcium carbonate (CaCQ,) equivalent of calcium and
magnesium and of all other individually-determined cations
having similar soap-consuming and incrusting properties.
Hard water requires an excessive amount of soap to form a
lather, and is the source of scale deposits in steam boilers.
Hardness expressed as calcium carbonate is 50 times the
sum of the number of equivalents of calcium and magnesium.

Hydrograph: a diagram in which the discharge rate of a stream is
plotted as ordinate against the time as abscissa (see fig. 2).

mgd, million gallons per day: @ stream discharging 1 mgd flows at a rate
of 1.547 cfs.

pH: ameasure of the acidity or alkalinity of water. A pH of 7.0 is
neutral, an acid solution has a pH lower than 7.0, while a
basic or alkaline solution has a pH higher than 7.0. For ex-
ample, a solution containing 4 pounds of sulfuric acid in 1, 000
gallons of water has a pH of 2, while a solution of 33 pounds
of caustic soda in 1,000 gallons of water has a pH of 12.
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ppm, parts per million: the number of parts by weight of a substance in
a million parts by weight of water; the number of milligrams
of the substance in 1, 000 grams of water.

Saline invasion: the upstream movement of salty water from the
ocean or bay, which results in the fresh water becoming sa-
line. In the lower reaches of the Delaware River, as in
other estuaries, a saline invasion is most likely to take
place atthe period of low streamflow (usually in late summer
or fall).

Salinity: the degree of saltiness or content of natural salts in the
water,

Sediment concentration: the ratio of weight of dry sediment to total
weight of the water-sediment mixture, usually expressed in
parts per million (ppm).

Sediment load or discharge: the total dry weight of sediment transported
past a given point in a given time, usually expressed in tons
per day.

Suspended sediment: the material moving in suspension in the water
being keptfrom settling by the upward components of the tur-
bulent currents or by colloidal suspension.

Vertical: an imaginary line extending from a pointin a stream sur-
face vertically downward to the bed of the stream.

Water year: a period of 12 months beginning October 1, and ending
September 30, the following year.
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METHODS OF ANALYSES

Determination or measurement Method

Temperature...................... Read to nearest 1° F, either with field
thermometer or on the thermo-
graph.

£ = N Electrometric with glass electrodes.

Specific conductance..,......... Wheatstone bridge; cell with plati-
num electrodes calibrated against
standard potassium chloride at
25°C,

Dissolved oxygen................. Titration with sodium thiosulfate in
presence of starch.

Biochemical oxygendemand.. Incubation at 20°C for 5 days.

SiliCAuiiiiiiiiennneenrennennnanianss. Spectrophotometer measurement of
color developed by addition of
ammonium molybdate,

Iron..ciiieiiiiieieiinieceeciennnas.. August 1949 to May 6, 1952, spec-
trophotometer measurement of
color developed by addition of thi-
ocyanate in hydrochloric acid so-
lution. May 6, 1952 to date, spec~-
trophotometer measurement of the
color developed by the addition of
2, 2! dipyridine solution,

Calcium,,cevuvvvneronnescencans .....Calcium is precipitated as calcium
oxalate, The precipitate is re-
dissolved and the oxalate ion is
titrated with potassium perman-

ganate,
Magnesium,.,.... wiesssescneses ooe Determined gravimetrically as mag-
nesium pyrophosphate.
Sodium...siceeieennienernennns eeeee. August 1949 to February 2, 1952,

determined gravimetrically as the
triple salt of sodium zinc uranyl-
zinc acetate, February 2, 1952 to
date of report, determined with
flame photometer.
Bicarbonate.....ceeceieeecane.seess Titration with standard sulfuric acid
in presence of methyl red indi-
cator,
Sulfate..iieieeiieirsisneensaneees...Determined gravimetrically as bar-
ium sulfate.
Chloride.....cvvveueeenn. veeseeseses Titrated with silver nitrate in the
presence of potassium chromate,
Fluoride,....ccieeeeareeeencenens... Compared colorometrically with
standards of zirconium nitrate-
alizarin red solution.
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Determination or measurement Method

Nitrate.. ..ioeeeveieceeecnnnnneces.. Spectrophotometer measurement of
the color developed by the addition
of phenoldisulphonic acid and am-
monium hydroxide.

Dissolved solids.,................Residue uponevaporation of solution
and heating at 180°F for 1 hour in
platinum dish.

HardnesS..ceeeeeenseecocs seenennssCalculated from the equivalent cal-
cium and magnesium.

Sediment concentration.,,,.,....Determined by evaporation or fil-
tration.

Particle SiZ€..issereee srerieeescDetermined by wet sieving or by the
decantation method of sedimentary
analysis or by a combination of
these methods. In some analyses
the bottom withdrawal tube method
of sedimentary analysis was used
inplace of the decantation method.
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48 CHEMICAL CHARACTERISTICS OF DELAWARE RIVER WATER

Table 7. -~-WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.

Analyzed by City of Philadelphia and U. 8. Gi Survey; y in parts per million
Location Bristol, Pa,-Burlington, N. J, Bridge pgaie August 1, 1949 Sampling study No. __ 1 1
Weathex'——‘}l udy Water discharge at Trenton (cfs}—3,350
Station
Pem;sig:vania West Center || Center East Center Ne:&:rsey Average
Time (EST)--~--n-crecmemnann 12:30 p.m, { 12:10 p.m.| 12:00 n. 11:50 a.m. | 11:45 a.m.
(tt 4 16 27 35 8
Temperature (°F) -=---- Top 86 86 86 85 84 IT. 84
86 85 85 85 8 B. 85
10 8 10 15 10 B. 11
6.1 6.3 6.2 6.3 6.2 . 6.2
Bottom 6.4 6.3 6.5 6.9 6.5 [B. 6.5
Specific conductance
(micromhos at 25°C) Top 206 194 193 193 192 T. 196
Bottom 204 193 192 190 190 B. 194
Dissolved oxygen ------ 5.7 6.0 6.7 6.9 5.7 [|T. 6.2
B.0.D. (5-day, 20°C) --Top bt -— — —_ - T. —
Silica (810,) --- 3.4 2.3 2.4 4.6 2.9 B. 3.1
Iron (Fe) -t) .07 .06 .06 05 .07 |B. .
Calcium (Ca) -~ 18 18 19 19 B. 18
Magnesium (Mg) - - Bottom 6.6 6.6 6.6 6.5 6.4, |B. 6.5
Sodium (Na) ----- - Bottom 9.0 8.1 9.1 7.0 9.7 |[B. 8.6
Bicarbonate (HCO,) - Bottom 52 52 51 53 B. 50
Sulfate (SO,) --- 36 32 31 31 29 B. 32
Chloride (Cl) -~ 10 9.0 8,0 9.0 8.0 'T. 8.8
8.5 7.1 6.9 7.0 6.9 |B. 7.3
Fluoride (F) --~ o1 o1 .1 2 Wl B. Jd
Nitrate (NO,) -- 6,1 4.7 4.8 4oL 4ol |B. 4.8
Dissolved solids -~----- Bottom 125 118 120 119 ng B. 120
Hardness as CaCO, - Bottom 72 ” i 72 . T4 A B. 73
Suspended sediment - Top ......I......I...Compolsue.....l......T.—

Location Bristol, Pa,-Burlington, N, J. Bridge Date September &, 1949 o ing studyNo _ 2 2

Weather_Cloudy =~ Water discharge at Trenton (cfs)}— 5,310
Station
Pe'nnssig:vania West Center Center East Center Nevsvigzrsey Average
Time (EST)~-----v-nemmcneaee _— - 11:00 a.m. _— -—
Sounding (ft) - 15 28 46 40 7
Temperature (°F) v----~ Top 77 7 78 i 7 IT. 77
7 m 77 76 k4 B. 77
7 8 10 8 5 B. 8
6.7 6.7 6.8 6.8 6.8 T. 6.8
6.9 6.9 7.3 6.8 7.2 B. 7.0
Specific conductance '
(micromhos at 25°C) Top 231 229 224 224 224 . 226
Bouom 232 229 221 223 226 B. 226
Disselved oxygen ------ 6.3 6.6 6.8 6.6 6.6 . 6.6
B.O.D. (5-day, 20°C) --Top - . - — — T. —
Silica (Si0,) 2.1 2.4 2.7 2.3 1.8 B. 2.3
Iron (Fe) --- .10 .10 .06 .06 .06 [B. .08
Calcium (Ca) -~ 21 21 22 21 B. 21
Magnesium (Mg) - 8.1 8.1 8.0 8.0 8,1 B. 8.1
Sodium (Na) ----- 7.2 8.7 9.0 10 10 B. 9.0
Bicarbonate (HCO,) 56 55 56 58 &0 B. 57
Sulfate (SO,) -- 38 38 38 37 B. 38
Chloride (C}) - n 12 10 n n T. 11
8.4 10 9.8 9.9 10 B, 9.6
Fluoride (F) -- .1 1 W1 .1 W1 B. .1
Nitrate (NO,) - ~--- Bottom 6.0 5.6 5.3 5.6 5.8 [B. 5.7
Dissolved solide --- 142 135 143 141 12 B. 141
Hardness as CaCO, 86 86 85 88 86 B. 86
Suspended sediment ----Top ......l......J...Cumpolsite.....l......’l‘. 27
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

by City of Phi hia and U. S. Geol 1 Survey; y in parts per million
Location Bristol, Pa.-Burlington, N. J. Bridge _paye . October 4, 1949  Sampling study No. — 3 ___
Weather Cloudy Water discharge at Trenton (cfs)—3220
Statton
P e“';‘s‘g:vama West Center | Center  |East Center Ne:i::rsey Average
Time (EST)-~-=cemmamcmceenen - - 11:00 a.m. - —
ding (ft) 15 23 46 18
Temperature (°F) ------ Top 68 68 68 68 68 T. 68
65 65 66 66 68 B. 66
9 8 14 10 12 B. 11
7.1 6.9 6.9 6.9 6.8 |T. 6.9
6.8 6.9 6.9 7.2 7.0 B. 7.0
Specific conductance
{micromhos at 25°C) Top 229 26 221 22) 217 T. 223
Bottom 228 227 216 216 213 B. 220
Dissolved oxygen ------ Top 6.8 7.5 7.3 7.0 7.0 |T. 7.1
B.0.D. (5-day, 20°C) --Top 3.6 3.3 2.5 4.0 heb T. 3.6
2,2 2.6 2.4 2.6 3.0 B. 2.6
.06 05 .10 <10 .08 |B. .08
20 19 20 20 20 B. 20
7.6 7.5 7.5 7.6 75 [Bo 7.5
10 11 9.6 10 Rl B. 10
52 52 53 56 .5 B. 54
38 37 36 36 36 B. 37
1, 13 12 12 12 T. 13
1 1 1 10 11 B. 11
.1 2 2 2 2 B. 2
Nltrate (NO,) -- 5.8 5.6 5.5 5.5 5.6 |B. 5.6
Dissolved solids ------~ 131 129 126 126 126 B. 128
Hardness as CaCO, - 8L 8 8L 8L [:18 B. 80
Suspended sediment ---- Top ......I......‘...Compolsite.....I......'1‘. 33
Location Brist,ol, Pa.-Burlington, N. J. Bridge p... November 1, 1949 ing study No, 4
Water discharge at 'l'remon (cfs)—3.340
Station
Pen:;slg:vmia West Center Center East Center Ne: Jersey Average
Time (EST)---e=mmmcaemacaaan - _— 11:45 aem. _ —_—
(ft) - 23 40 - 12
Temperature (°F) ------ Top 57 57 54 57 57 'T. 56
Bottom 57 57 54 55 55 B. 56
[} 7 8 5 8 B. 7
6.8 6.8 6.9 6.9 6.9 T. 6.9
7.8 7.6 7.8 7.7 7.6 [B. 7.7
Speciftc conductance
{micromhos at 25°C) Top 216 215 213 212 210 T, 213
Boaom 217 218 27 214 205 B. 214
Dissolved oxygen ------ Top 7.3 7.3 7.3 7.6 7.3 T. Ted
B.0.D. (5-day, 20°C) -- Top 4e3 402 4e2 4.0 5.0 T. 4.3
L4 1.6 1.6 1.8 1.5 B. 1.6
.03 .03 .04 .03 .03 [B. .03
19 19 19 19 B. 19
7.3 7.6 7.3 7.1 7.3 B. 7.3
9.8 10 Qs 3.8 9.3 B. 9.7
53 52 54 54 55 B. 54
34 35 34 34 33 B. 34
Chloride (C1) 12 11 12 12 T. 12
11 1 10 10 10 B. 10
Fluoride (F) -- R 2 2 2 2 B. 2
Nitrate (NO,) - 4l hed 442 4eb beh |B. 43
Dissolved solids ------- 124 124 124 123 123 B. 12/
Hardness as CaCO, - 7 76 7 7 77 B. 77
Suspended sediment ----Top PP .l ...... | .. Compafite [ L ...... IT. 12
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Table 7. -~-WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Location-Bristol, Pa.-Burlingtom, N, J. Bridge pjaie December 1, 1949 study No. 3.
Weather_Clear = Water at Trenton (cfs) 42970
Station
‘Pem;sigivama West Center Center East Center Ne:i::rsey Average
Time (EST} - - 10:45 a.m. — -
(ft) 15 21 21 29 10
Temperature (°F) ------ Top 40 43 42 42 42 IT. 42
40 41 42 42 42 B. 41
Color -- 8 7 6 6 10 B. 7
pH - 6.7 6.8 6.7 6.8 7.1 |r. 6.8
6.8 6.6 6.6 6.8 6k [B. 6.6
Specific conductance
(micromhos at 25°C) Top 145 145 140 139 pVAR . 142
Bottom| 145 139 138 139 147 B. 142
Dissolved dxygen ------ Top 1.0 10.7 1.0 10.5 10.3 T. 10.7
B.0.D. (5-day, 20°C)--Top 3.4 3.0 3.1 2.6 3.0 |T. 3.0
Silica (8i0,) 3.2 3.2 2.6 3.5 4.7 B. 3.4
Iron (Fe) -- .08 .15 W14 <14 W05 B, .11
Calcium (Ca) 13 13 13 13 B. 13
Magnesium (Mg) - - Bottom 5.3 4.7 4.5 5.0 5.1 B. 4.9
jum (Na) ----- - Bottom 5.7 5.2 bed 3.9 4.9 B. 4.8
Blcarbonaxe (HCO,) 31 31 30 30 36 B. 32
Sulfate (SO,) --- 26 24 23 24 21 B. 24
Chloride (Cl) ---~ 7.0 6.0 6.0 6.0 6.0 T. 6.2
8.0 7.0 6.5 6.5 6.5 B. 6.9
Fluoride (F) - .0 .0 < +0 ol B. .0
Nitrate (NO,) ---- 3.7 3.5 3.2 3.4 1.2 [B. 3.0
Dissolved solids ------~ 83 80 80 82 87 B, 82
Hardness as CaCO, 54 52 51 53 56 B, 53
Suspended sediment ---- Top L......l..‘...I...Compolsite.....l...... .17
Location _Bristol, Pa.-Bur: on, N. J. Br: Date _January 3, 1950 ling study No. 6
Weather _Cloudy Water discharge at Trenton (cfs)—j-l—ﬂL
Station
Pem;sk};zvania West Center Center East Center Ne:;;:rsey Average
Time (EST). 11:12 a.m, | 11:10 a.m, { 11:06 a.m, | 11:03 a.m. | 11:00 a,m,
it} 13 35 35 n
Temperature (°F) ~=---- Top — - - —_ - T, —
Bottom - - - - - B. —
10 1n 12 10 9 B. 10
6.6 6.5 6.5 6.5 6.5 |T. 6.5
6.8 6.8 6.9 7.1 7.0 B, 6.9
Specific conductance
(micromhos at 25°C) Top 96.4 97.6 98.5 97.6 9.4 IT. 97.9
Bottom 94.9 102 94.9 95.2 97.0 |B. 96.8
Dissolved oxygen ------ Top 12.2 12.3 12.5 12,2 11.9 T. 12.2
B.O.D. (5-day, 20°C)-—Top 3.8 3.6 3.6 3.8 2.4 T 3.
Silica (Si0,) --- 5.0 5.2 4.8 48 5.1 |B. 5.0
Iron (Fe) ---- .06 a2 .05 .05 J1 B, .08
Calcium (Ca) -- 9.6 10 9.7 10 2.9 B. 9.8
Magnesium (Mg) - 3.6 3.9 3.7 3.6 4.1 B. 3.8
Sodium (Na) ----- 2.4 1.6 1.3 1.2 .1 [B. 1.5
Bicarbonate (HCO,)} - Bottom 18 19 18 19 18 B, 18
Sulfate (SO,) --- - Bottom 20 21 19 19 20 B. 20
Chloride (C)) -~ 5.0 5.0 5.0 5.0 6.0 T. 5.2
3.5 3.2 3.5 3.0 3.5 B. 3.3
Fluoride (F)--- .0 21 .0 .0 .0 B. .0
Nitrate (NO,) -- 3.3 5.2 3.4 3.4 3.9 B. 3.8
Dissolved s0lids ~-~---- 61 68 63 63 64 B. 64
Hardness as CaCO, 39 A 39 40 42 B. 40
Suspended sediment ---- Top R R Compolsite R R T. 16
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location —Bristol, Pa.-Burlington, N. J. Bridge pDate -February 2, 1950 ing study No. 7
Weather _Cloudy Water discharge at Trenton (cfs)— 13,200
Station
Pennsshyilevnnia West Center Center East Center Nevsri::rsey Average
Time (EST)--- 11:51 a.m. | 11:47 a.m. | 11:44 a.m, | 11:36 a.m, | 11:32 a.m.
Sounding (ft) 8 16 28 48 38
Temperature (°F) --=--~ Top 40 4 4“0 40 4 .40
39 39 39 38 40 39
18 17 18 19 28 B, 20
6.9 6.9 6.9 6.9 6.9 1. 6.9
6.8 6.9 7.0 7.1 6.8 B, 6.9
Specific conductance
(micromhos at 25°C) Top 123 117 13 112 113 T, 116
Bottom | 125 122 15 4 115 B. 18
Dissolved oxygen -~----Top 11.3 11.5 1.7 1.5 11,0 . 11.4
B.O.D. (5-day, 20°C)--Top 3.8 3.0 2,8 2.8 2.2 |T. 2.9
5.2 5.1 5.6 5.9 5.1 B. 5.4
14 214 13 13 .23 |B. .15
11 11 11 11 u B. 11
40 3.9 3.8 3.9 3.8 |B. 3.9
7.9 5.1 5.7 6.1 5.6 B. 6.1
27 23 29 25 B. 26
26 24 23 23 24 B. 24
Chioride (Cl) --- 6.0 4.0 4.0 4.0 4.0 T, Ll
6.0 5.2 4.5 4.2 4e5 B. 4e9
Fluoride (F) ---- .2 .1 1 .1 1B .1
Nitrate (NO,) - 3.7 4.0 b4e5 3.6 3.8 B. 3.9
Dissolved solids 84 8l 81 9 3 B. 81
Hardness as CaCO, - e 4 43 " 3 B. 4k
Suspended sediment ---- Top ey ...l...Comanslte” Ty ce .. T0 13
Location_Bristol, Pa,-Burlington, N. J. Bridge Date _March 6, 1950 ing study No. — 8
y Clear Water discharge at Trenton (cfs)}—7:080
Station
Pennsylvania West Centy c East Cent New Jersey A
side nter enter ast Center side verage
Time (EST)~--vcevcmcmacaaeae 12:28 pom. | 12:21 pem. | 12:15 p.m, | 12:10 pem, | 12:04 pam.
17 41 41 39 1
35 35 35 35 35 IT- 35
34 34 34 34 35 B. 34
10 12 12 12 12 B. 12
7.1 7.1 7.1 7.1 7.0 T. 7.1
7.1 7.2 7.2 6.9 6.8 [B. 7.0
Specific conductance
(micromhos at 25°C) Top 152 138 135 136 137 IT. 1,
Bottom| 139 132 133 136 138 1’?. 13
Dissolved oxygen ------Top 13.2 13.0 13.0 13.6 13.1 . 13.2
B.O.D. (5-day, 20°C)--Top 4.0 4.8 3.8 P heh T, 43
Silica (8i0,) -- heb bedy 46 b 5.8 B. 4.8
Iron (Fe) --~ .01 .01 .01 .01 .01 B, .01
Calcium (Ca) - 14 14 14 14 4 B. 14
Magnesium (Mg) bed bedy 4.6 4.8 5.1 B. 4.7
Sodium (Na) ---- 6.1 4ol bob 5.0 5.6 B. 5.0
Bicarbonate (HCO,) 32 30 32 30 34 B. 32
Sulfate (SO,) 26 24 24 26 28 B. 26
Chloride (Cl) - 8.0 6.0 6.0 6.0 8.0 T. 6.8
6.0 6.0 6.0 6.0 6.0 B. 6.0
Fluoride (F) -- W1 .1 .1 o1 .2 B, .l
Nitrate (NO,) - 49 4.1 boby 6.4 3.5 B. 4.7
Dissolved solids ~-----~ 86 80 80 86 87 B. 84
Hardness as CaCO, 53 53 54 55 56 B. 54
Suspended sediment ----Top .......l......i...Compo'site...‘]‘.....T‘ 8
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location Pristol, Pa.-Burlington, N. J. Bridge pa¢e _April 4, 1950 study No.
Wi Clear Water di at Trenton (cfs)—38:600
Station
Penz:g:vanm West Center Center East Center Ne:i::rsey Average
11:50 a.m. | 11:45 a.m. [ 11240 a.m. | 11:35 a.m. | 11:25 a.m.
& s 10 20 30 30 15 "
‘emperature 49 48 47 47 - 48
47 46 47 47 47 B. 47
Color 8 8 6 7 6 B. 7
PH -- 6.8 6.9 6.9 6.9 6.8 . 6.9
6.8 7.0 7.0 7.0 7.0 B. 7.0
Specific conductance
(micromhos at 25°C) Top 8L.4 747 73.3 73.5 77.9 . 76,2
Bottom 83.9 4.9 76.0 76.3 78.9 B. 78.0
Dissolved oxygen ------ 10.9 11.3 11.2 11.1 10.7 IT. 11.0
B.0.D. {5-day, 20°C) --Top 4.8 2.8 2.6 2.6 2.1 T. 3.0
Silica (8iQ,) -~ 4.0 4.1 4.1 4ol 4Le3 B. 4.1
Iron (Fe) --- .06 .05 .02 .09 W05 (B. .05
Calcium (Ca) - 8.2 8.4 8.0 8.0 7.9 B. 8.1
Magnesium (Mg) 3.0 2.7 2.9 2.8 3.0 B. 2.9
Sodium (Na) ---- 3.5 3.7 2.9 3.0 b2 B. 3.5
Bicarbonate (HCO;) 16 19 19 18 19 B. 18
Sulfate (SO,) -~ 19 16 16 15 17 B. 17
Chloride (Cl) - 3.0 2.8 2.8 2.5 2.8 1. 2.8
3.5 3.5 3.2 3.8 3.8 B. 3.6
Fluoride (F)-- .1 .1 .1 o1 o1 B. o1
Nitrate (NO,) - 3.0 Redy 14 ‘2.6 2.8 B. 2.4
Dissolved solids ~------ 58 57 57 55 56 B. 57
Hardness as CaCO, 33 32 32 31 32 B. 32
Suspended sediment ---- Top W 4 e e st e v e e oComposite. . ... .. ... .[T. 18
] 1
Location g;istol, Pa,-Burlington, N. J. Bridge pae May 1, 1950 ing study 10
Weather X080y Water discharge at Trenton (ds)—l—JL—
Station
Pem;sizzvanm West Center Center East Center Nevsvi.;:rsey Average
Time (EST)--------= —————— 11:35 a,m, | 11:30 a.m. | 11:26 a.m. | 11:22 a.m.
Sound: ) 10 19 27 46
Temperature (°F) ------ Top 53 52 54 54
Bo 52 52 52 52
Color ---- 5 6 5
S Qp— 8.9 6.9 7.1 7.1
6.8 7.0 7.1 7.0
Specific conductance
(micromhos at 25°C) Top 11 107 102 103
Bottom 115 106 101 104
Dissolved oxygen ------ 9.6 9.8 9.7 9.7
B.0.D. (5-day, 20°C) --Top 2.3 2.1 1.7 1.6
3.6 3.6 34 3.7
.08 .06 . .09
10 10 10_ 1
3.8 3.6 3.5 3.
7.1 6.8 6.0 4.0
27 28 32 29
22 20 18 19
6.0 5.0 5.0 Ls
6.0 6.2 4.0 b
1 .1 .0 .1
Nitrate (NO,) - - --- Bottom 2.9 2.1 1.9 1.9
Dissolved solids --- Bottom 75 72 67 71
Hardness as CaCO, Bottom 41 40 39 42
Suspended sediment ---- Top oo o v e . 1o e Compolslte. R
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued

lyzed by City of Pl ia and U. 8. Geological Survey; analyses in parts per mlllmn
Location_Bristol, Pa.-Burlington, N. J. Bridge pg4e June 6, 1950 Sampling study No. — 11
Weather _Clear Water discharge at Trenton (cfs)— 18,900
Station
Penx;sigivania West Center Center East Center Ne:ig:rsey Average
------------------ 12:04 p.m. | 12:00 n, 11:55 a.m, | 11:50 a.m. | 11l:46 a.m.
16 21 AR 38 15
...... Top 69 68 68 69 69 IT. 69
Bottom 68 68 68 68 68 B. 68
-~ Bottom 20 20 20 20 20 B. 20
--Top 6.8 6.7 6.8 6.9 6.9 [T.. 6.8
Bottom 7.0 6.8 6.9 7.2 7.2 [B. 7.0
Specific conductance
{micromhos at 25°C) Top 112 120 106 107 107 . 110
Bottom 14 106 105 106 106 B. 107
Dissolved oxygen ------Top 6.3 6.5 6.6 6.4 6.1 T, 6.4
B.0O.D. (5-day, 20°C)--Top 2.6 2.2 2.3 1.3 1.4 1. 2.0
Silica (Si0,) - 5.1 5.0 48 5.0 5.1 B. 5.0
Iron (Fe) ----~ 03 W04 .03 .02 .06 (B, 04
Calcmm {Ca) - 12 u 12 12 n B. 12
3.3 2.6 3.1 3.1 3.2 B. 3.1
3.5 34 2.1 2.8 2.9 B. 2.9
29 28 28 27 27 B, 28
2 19 19 18 19 B. 19
5.0 6.0 5.0 4.0 4O T, 4.8
deede 3.8 4al 3.5 3.5 B. 3.9
.1 .1 .1 .1 .1 B. .1
Nitrate (NOy) --- 3.1 3.0 3.2 2.7 3.0 [B. 3.0
Dissolved solids ~~~=--- 7 76 74 72 74 B. 75
Hardness as CaCO, - 51 38 47 49 AR B. 45
Suspended sediment ---- Top e et e s e e s et s e o Composite. . . ... .. .. T
1 } 1 1
Location_Bristol, Pa,-Burlington, N. J. Bridge pate July 6, 1950 Sampling study No. 12
Weather _Clo0dy Water discharge at Trenton (cfs) 0130
Station
Penn;glevanm West Center Center East Center Nevsvi.;:rsey Average
Time (EST)---venscmrommnamn-n 10:50 a.m. 10:45 a.m.f 10:40 a.m. | 10:35 a.m. | 10:30 a.m,
E () 15 27 44 45 9
Temperature (°F) ~----- Top 78 78 78 78 8 m. 78
Bottom ki 77 78 78 78 B. 78
~--- Bottom 4 4 4 4 4 B. 4
---=Top 6.9 7.0 6.8 6.8 6.9 1. 6.9
Bottom 7.1 7.2 6.9 7.1 7.1 B 7.1
Specific conductance
{micromhos at 25°C) Top o 135 133 3 132 IT. 135
Bottom{ 138 135 134 133 132 B, 134
Dissolved oxygen ------ Top 4.0 4.0 4.2 4.0 3.7 T. 4.0
B.O.D. (5-day, 20'C)--Tup 2.7 L9 2.1 15 2.0 . 2.0
bods 3.7 3.4 3.9 3.9 B. 3.9
W02 «02 .05 «04 04 B, .03
13 13 13 13 13 B. 13
Magnesium (Mg) 4a7 47 4.7 4e5 45 B. 46
Sodium (Na) --- Bottom 5.3 5.6 3.6 4e2 6.3 |B. 5.0
Bicarbonate (HCO,) Bottom 37 38 37 39 38 B. 38
Sulfate (SO,) 23 21 21 20 21 B. 21
8.0 6.0 6.0 6.0 6.0 IT. 6.4
5.9 6.2 5.0 b5 5.5 B. 5.4
Flueride (F) -- --~- Bottom .2 .1 .1 o1 .1 B. o1
Nitrate (NOy) - 3.3 3.2 4.0 3.7 be B. 3.7
Dissolved solids ~------ 83 80 28 82 83 B. 82
Hardness as CaCO, 67 .67 63 &4 68 B. 66
Suspended sediment ----Top .....]......l...Cumpolsite.....l......’l'. 40
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued

Analyzed by City of Philadelphia and U. 8. Geol 1 Survey; ly in parts per million
matbnwmw&pm _August 2, 1950 Sampling study No. — 13
Water discharge at Trenton (cfs)— 92090
Station
Pem;siylvania ‘West Center Center East Center Nev;i::rsey Average
Time (EST)--vvmmmmmmmmmeaam 11:40 a.m, | 11:35 a.m, | 11:30 a.m. | 11:25 a.m, | 11:20 a.m.
ing (ft) 9 19 36 37 16
Temperature (°F) ~~~--- Top 9 79 79 7 79 IT. 79
Bottom 9 79 79 79 9 B. 79
--- Bottom 10 8 12 g 12 B. 10
---Top 6.2 6.7 6.7 6.7 6.7 T. 6,6
Bottom 6.5 6.9 6.6 6.7 6.6 |B. 6.7
Specific conductance
(micromhos at 25°C) Top 163 10 137 138 137 . 143
Bottom 154 10 138 137 137 B. 141
Dissolved oxygen =-=----- Top 6.0 6.4 6.3 6.1 5.8 |T. 6.1
B.O.D. (5-day, 20°C)-- Top - 1.3 1.0 1.0 1.3 |T. 11
Silica (8i0,) - - Bottom. 4.8 45 42 4.6 46 (B, 45
Iron (Fe) ---- ~ Bottom .03 04 07 «04 .08 |B. .05
Calcium (Ca) - Bottom 1 1 B. 14
Magnesium (Mg) - - Bottom 43 42 42 4.2 43 |B. 42
ium (Na) ----- - Bottom 7.3 5.3 4.6 4e5 42 B, 5.2
Bicarbonate (HCO,) - Bottom 35 39 38 38 38 B. 38
Sulfate (SO,) --- - Bottom 28 23 22 22 22 B. 23
Chloride (Cl) -- 8.0 8.0 7.0 7.0 7.0 T. 7.4
7.2 5.5 5.0 5.0 5.0 B. 5.5
Fluoride (F) --- .1 .1 <1 o1 W1 B. .1
Nitrate (NO,) - 2,6 2.4 3.1 3.0 3.1 B. 2.8
Dissolved solids ~------ 105 95 91 95 96 B. 9%
Hardness as CaCO, 53 52 52 52 53 B, 52
Suspended sediment --—-Top | . . . . . « s 4+« s s+« . Composite. . . . l e v e e« T, 33
< L | 1
Location ant.ol, Pa.-Burlington, N. J. Bridge pg;o September 6, 1950 gampling study No. —_ 14
Water discharge at Trenton (cts)J-i-—-gm
Station
‘pen';?glevaml West Center Center East Center Nevsri.lersey Average
Time (EST)---~===---==-cemuu 12145 pem. | 12:49 p.m. |12:52 p,m. | 12:57 p.m. 1:01 pem.
Soundi 1t 24 32 45 22
Temperature (°F) ------ Top 76 76 7% 76" 7 T, 76
7 5 7% 7 7% B. 76
8 8 7 9 9 B. 8
7.1 6.9 6.9 6.9 6.9 T. 6.9
7.1 6.9 7.1 6.9 7.0 B. 7.0
Specific conductance
(micromhos at 25°C) Top 175 178 176 173 173 IT. 175
.. Bottom| 178 17 1%, ~ 17 172 B. 174
Dissolved oxygen --~-=- Top 5.5 5.5 5.5 5.5 6.0 IT. 5.6
B.O.D. (5-day, 20°C)--Top 6.3 33 3.0 2.1 5.1 [T. 4
4.3 42 4e? 4.3 43 B. 3
Iron (Fe) -- A1 12 <07 <07 14 (B, .10
Calcium (Ca) 16 17 16 16 17 B. 16
Magnesium (Mg) 6.5 6.1 6.1 6.2 6.3 B. 6.2
Sodium (Na) - 7.0 4.9 6.6 6.4 5.2 B. 6.0
Bicarbonate (HCO,) - 46 45 46 46 47 B. 46
Sulfate (SO,) -- 28 25 27 26 26 B. 26
Chloride (Cl) - 9.0 9.0 9.0 8.0 8.0 T. 8.6
8.2 8.2 8.0 7.8 7.5 B. 7.9
Fluoride (F) -- o1 .1 .1 .1 o1 B. .1
Nitrate (NO,) - bod 4.9 4.3 A7 4.7 B. 4.6
Dissolved solids ------- 16 113 113 108 108 B. 112
Hardness as CaCO, - 67 68 o5 65 68 B. 67
Suspended sediment ----Top ...... 1 . . Composite . . . l Ce e T, 16
|
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Table 7. —-WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
by City of 1 ia and U. S. Survey; in parts per million

Iocation Bristol Pa.-Burlington, N. J. Brig, Date _October 1950 Sampling study No. 15
Water discharge at Trenton (cfs)—2,840

Station
Pem;slzzvanla West Center Center East Center Ne:i::rsey Average
Time (EST)--cmmmmmmmmeccanae 12:50 pum. | 12:45 p.m. | 12:40 p.m. | 12:35 pom. | 12:30 p.m.
v 10 24 40 38 9
Temperature (°F) ~----- Top 65 65 65 65 65 [T. 65
65 64 64 64 65 B. 64
12 12 9 8 8 B. 10
6.4 6.5 6.8 6.8 6.8 IT. 6.7
7.0 6.7 6.9 6.8 7.0 B. 6.9
Specific conductance
(micromhos at 25°C) Top 222 207 183 183 184 T. 196
Bottnm 214 185 182 182 182 B. 189
Dissolved oxygen ------ Top 6.8 6.8 7.8 7.5 7.1 1. 7.2
B.0O.D. (5-day, 20°C)--Top 5.3 3.1 1.1 .8 N T. 2.2
3.5 3.5 3.6 3.7 3.8 |B. 3.6
-09 .06 .07 05 .05 |B. <06
18 18 18 17 17 B, 18
6.3 6.2 6.0 6.0 6.0 B. 6.1
7.3 9.3 7.9 8.1 B. 8.9
40 46 48 45 % B. 45
JAY 32 31 31 31 B. 33
Chloride (C1) ---- 1 12 8.0 8.0 8.0 T. 10
13 8.5 8.5 8.5 9.0 B. 9.5
Fluoride (F) ----- o1 .1 .1 W1 .1 B, .1
Nitrate (NO,) ---- 5.7 4.1 4.0 4.0 3.8 B. 4.3
Dissolved solids ------- 129 1o 10 1o 1o B. 114
Hardness as CaCOQ, 7 o 70 67 67 B. 69
Suspended sediment ----Top ......’......I...Compolsite.....I......T. 8
ma.onw&Mme November 2, 1950 ing study No. 16
Weather_Cleer Water discharge at Trenton (cfs)}— 2,350
Station
Pem;siz;vania ‘West Center Center East Center Ne:izzrsey Average
Time (EST)---n-m=sommcemmaan 12:20 pom. | 12:16 p.m. |12:12 pum. | 12:08 p.m. | 12:03 p.m.
3 16 37 ps 9
60 60 60 60 60 T. 60
61 60 60 60 60 B. 60
5 7 10 6 8 B. 7
6.7 6.8 6.9 6.9 6.8 . 6.8
6.8 7.1 7.3 7.3 7.3 B. 7.2
Specific conductance
(micromhos at 25°C) Top 236 219 203 203 203 T. 213
Bottom| 235 212 202 202 201 B. 210
Dissolved oxygen ------ Top 9.1 7.9 8.9 9.6 9.0 IT. 8.9
B.0O.D. (5-day, 20"C)--Top 8.4 4.5 3ub 3.5 3.2 [T, 4.6
1.9 1.8 2.1 L8 2.2 B. 2.0
.01 Q05 <04 <04 .05 |B. 04
18 18 18 18 18 B. 18
7.1 7.1 7.1 7.1 7.1 B. 7.1
15 11 7.9 8.1 7.9 B. 10
Bicarbonate (HCQ,) - Bottom 48 50 49 49 49 B. 49
Sulfate (SO,) --- 42 36 32 33 33 B. 35
Chloride (Cl) -~ 12 1 10 10 10 T.
14 12 10 10 10 B. 11
Fluoride (F) --- .1 o1 W1 1 .1 B. .1
Nitrate (NO,) -- 5.6 4.9 4.9 4.6 4,0 B. 4.8
Dissoived solide ~~~---- Bottom| 138 126 121 19 120 B. 125
Hardness as CaCO, ---- Bottom Th 3 Th T4 T4 B. 74
Suspended sediment ---- Top ......“........Compolslte....‘!.,....T. 17
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. -_Continued
by City of Philadeiphia and U. S. Geological Survey; analyses in parts per mxlhon

Location _Bristcl, Pa.-Burlington, N, J. Bridge pate _December 4, 1950 ing study No, 17
Rain Water discharge at Trenton (cfs)—18,000
Station
Pennsylvania West Center Center East Center New Jersey Average
side side a8
Tlme (EST) 12:15 p.m, | 12:10 p.m. | 12:05 pom. | 12:00 n. 11:55 a.m.
g (ft) 6 15 25 42 10
Temperature (CF) --mmm- Top 43 42 42 42 52 IT. 42
43 43 43 43 43 B. 43
14 13 12 12 12 B. 13
6.5 6.6 6.7 6.7 6,7 . 6.6
7.3 7.5 Tedy 7.5 7.5 B. 7.4
Specific conductance
(micromhos at 25°C} Top 145 106 103 107 102 T. 113
Bottom| 114 106 103 102 100 B. 105
Dissolved oxygen ------Top 13.5 13.6 13.3 13.0 13.0 T. 13.3
B.0.D. (5-day, 20°C) --Top 5.8 5.7 3.2 2.8 2.1 IT. 3.9
Silica (Si0,) - - — - - B. —
— _— —_ - —_ B. —
— _— - —_— _— B. —
— —— — —_— - B.
—_ —_ — _ — B. —
17 19 19 20 B. 19
23 22 21 21 21 B. 22
Chloride (Cl) - 14 4.0 4.0 4.0 4.0 T. 6.0
6.2 5.0 4e2 he2 4.0 B. 4.7
Fluoride (F) ~ _— - _ - - B. —
Nitrate (NO,) - 4 4.0 4el 3.7 40 |B. 4.1
Dissolved solids -~----- _ - — — —_ B. —
Hardness as CaCO, ~ 38 36 39 38 37 B. 38
Suspended sediment ----Top .......'...‘..I...Compolsite.....l......T. 18
Location_Bristol, Pa.-Burlington, N. J. Bridge pate January 3, 1951 sampling study No. 18
Weather_Clear Water discharge at Trenton (c!s)——&tam—-—
Station
,Penn;glevania ‘West Center Center East Center NeZiJersey Average
Time (EST) ------------------ 10:30 a,m. | 10:34 a.m. [ 10:32 a.m. | 10:28 a.m. | 10:25 a.m,
£t) 7 14 27 35 32
Temperature (°F) --- 34 34 34 34 35 - 34
34 34 34 34 36 B. 34
Color - 10 8 10 B. 9
pH --- 6.8 6.9 6.9 7.0 7.0 . 6.9
7.1 6.9 7.2 7.0 7.2 B. 7.1
Specific conductance
{micromhos at 25°C} Top 154 151 150 148 149 'T. 150
Bottom 150 159 146 154 143 B. 150
Dissolved oxygen ------ Top 1.7 2.1 1.6 1.8 12.0 |T. 11.8
B.0.D. (5-day, 20°C) -- Top 1.5 2.3 1.1 L4 9 |T. L.k
Silica (8i0,) -- Bottom 6.6 6.1 6.2 |B. 6.3
Iron (Fe) -~ Bottom .09 .07 .10 (B, .09
Calcium (Ca) - Bottom 14 14 14 B. 14
Magnesium (Mg) Bottom 5,2 5.2 5.2 B. 5.2
Sodium (Na} ------. Bottom 6.1 5.1 5.2 B. 5.5
Bicarbonate (HCO,) 31 31 33 B. 32
Sulfate (S0O,) 29 27 2% B. 27
Chloride (C1) 7.0 6.0 6.0 6.0 6.0 T. 6.2
7.2 6.0 6.8 6.0 6.8 B. 6.6
Fluoride (F) -- .2 2 2 B. .2
Nitrate (NO,) - 47 5.0 45 |B. 47
Dissolved solide ------- 97 93 91 B. 94
Hardness as CaCO, 56 56 56 B. 56
Suspended sediment ---- Top .......l......I...Compo|slts..‘..1....‘.T. 7
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Table T. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
by City of Philadelphia and U. S. Geological Survey; analyses in parts per mﬂlion

Location - Bristol, Pa,-~Bi 1. Date March 2, 1951 = Sampling studyNo. — 19
Weather _Clear Water discharge at Trenton (cfs)—12,600
Station
ennssigzvzma West Center Center East Center Nevsl‘.;:rsey Average
Time (EST)--=--nemmcmmeaaeme 11:25 a.m. | 11:15 a,m, | 11:10 a.m, | 11:05 a.m. { 11:00 a.m.
i t) 25 28 40 43 31
3 12 w2 3 3 ]’r i
42 42 42 42 42 . 42
9 10 9 B. 9
6.6 6.7 6.6 6.7 6.8 T, 6.7
7.2 6.6 7.3 6.8 7.3 B. 7.0
Specific conductance
(micromhos at 25°C) Top 105 102 101 101 102 T. 102
Bom)m 103 100 99.7 994 994 IB. 100
Dissolved oxygen ------ 12.5 12.9 12.9 13.0 13.0 IT. 12.9
B.O0.D. (5-day, O‘C)-—Tup 3.6 3.3 3.0 3.3 2.5 [T, 3.1
4.0 3.9 4.1 B. 4.0
.15 .16 .18 |B. W16
10 9.6 9.9 B. 9.8
3.8 3.7 3.5 B. 3.7
Sodium (Na) ----- 3.1 4e2 3.4 B. 3.6
Bicarbonate (HCO,) 23 25 2 B. 22
Sulfate (SO,) --- 19 18 18 B. 18
Chloride (C1) -- 3.0 3.0 3.0 3.0 3.0 T. 3.0
42 4.0 4.8 4.0 42 B, 4.2
Fluoride (F) - . W1 B. 2
Nitrate (NO,) 2.9 2.3 2.7 B. 2.6
Dissolved solids ------- 65 62 65 B. 64
Hardness as CaCO, 41 39 39 B. 40
Suspended sediment ---- Top .‘.....I....‘.I...Cumpolsite.....I..‘.‘.T‘ 9
Location Bristel, Pa.-Burlington, N, J. Bridge page _April 2, 1951 ling study No, 20
Weather Clear Water discharge at Trenton (cfs)—71s500
Station
Pem:glevanh West Center Center East Center Ne:i::rm Average
Time (EST)-mncemmmmmcaaaacn 10:35 a.m. | 10:33 a.m. | 10:30 a.m, | 10:28 a.m. | 10:25 a.m.
(ft) 16 29 43 46 14
Temperature (°F) ~~---~ Top 45 45 45 45 45 IT. 45
45 45 L4 45 45 B. 45
14 13 12 B. 13
6.9 6.9 7.0 7.0 7.0 T. 7.0
6.9 7.0 6.7 7.0 6.8 [B. 6.9
Specific conductance
(micromhos at 25°C) Top 62.3 62.3 58.8 57.8 57.8 T. 59.8
nouom 60.8 é8.0 58.4 60.0 57.9 |B. 61.0
Dissolved oxygen ------ 1.8 1L.4 1.6 1.5 1.8 |T. 1.6
B.O.D. (5-day, zo'c)--’rop 2,8 2.8 1.6 1.7 2.4 T. 2.3
- - — B. —
- - - B. -
— - - B, —
- et — B. -~
- — —_— B. —
Bicarbonate (HCO,) 12 11 11 B. 11
Sulfate (SO,) - 12 12 12 B, 12
Chloride (Cl) 3.0 3.0 3.0 3.0 2.0 T. 2.8
2.5 3.0 2.6 3.0 244 B. 2.7
Fluoride (F) --- - —_ —_ B, -
Nitrate (NO,) -~ 2.5 2.4 2.4 B. 2.4
Dissolved solids -«----- - — — B. —
Hardness as CaCO, 23 24 23 B. 23
Suspended sediment ----Top S g Composite . . . . R .|T. 103
1
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

by City of Pl and U. 8. 1 1 Survey; in parts per million
Location 5’15“1: Pa.-Burlington, N. J. Bridge page May 1, 1951  sampling study No. 21
Clea: Water discharge at Trenton (dsm
Station
Pennssixzvania West Center Center East Center Ne:i:l’:rsey Average
Time (EST)~--- 10:24 a.m, | 10:21 a.m. | 10:19 a.m. | 10:17 a.m. | 10:15 a.m.
ding (ft) - 19 21 39 43 9
Temperature (°F) «----- Top 63 62 62 63 63 . 63
Botto 61 62 61 62 62 . 62
12 12 10 B. 11
6.9 7.1 7.1 7.1 7.0 . 7.0
7.4 7.2 Teh 7.3 7.3 B. 7.3
Specific conductance
(micromhos at 25°C) Top 128 122 116 114 113 . 119
Bottom| 113 125 1us6 16 124, B. 119
Dissolved oxygen ------Top 8.9 8.9 9.0 8.9 8.9 . 8.9
B.0.D. (5-day, 20°C) --Top 2.5 2.6 2.0 2.1 2.2 1. 2.3
5.4 5.7 6.7 B. 5.9
.16 L2 .08 B. .12
n n n B. 11
4.0 4.0 he2 B. 4.1
4.0 3k 45 [B. 4.0
30 28 29 B. 29
20 20 22 B, 21
5.0 5.0 5.0 5.0 5.0 T. 5.0
4e2 5.0 4e5 5.0 48 B. 4.7
.0 .0 .0 B. .0
Nitrate (NO,) --- 2.0 1.7 L7 |B. L8
Dissolved solids 71 71 . 76 B. T3
Hardness as CaCO; - 4l 4o 45 B. 44
Suspended sediment ----Top e e e e e e e e e e e . Composite . . . . .. .. .. .|T. U2
1 il I 1
Location Brutcl. Pa.-Burlington, N. J, Bridge pate June 7, 195} Sampling study No. 22
Water discharge at Trenton (cfs) 8,670
Station
‘Pem;sizivanix West Center Center East Center Ne:‘:zrsey Average
Time (EST)----- ——————e .————— 11:16 e.m, | 11:14 a.m. | 11:12 a,m, }11:10 a,m. | 11:08 a.m.
(ft) - 19 29 36 23 14
Temperature (°F) 73 3 73 73 el T. 73
72 72 3 3 (E] B. 73
Color - 20 23 20 B. 21
pH --- 6.8 6.9 6.9 6.9 7.0 [T. 6.9
7.4 7.4 7.2 Ted 7.3 B. 7.3
Specific conductance
(micromhos at 25°C) Top 159 RVAR 141 138 138 IT. 143
Bottom| 144 42 u3 139 138 B. 141
Dissolved oxygen ------ Top 6.6 6.9 6.8 7.0 7.1 IT. 6.9
B.O.D. (5-day, 20°C) -—Top 4e5 2.1 1.9 2.2 2.6 IT. 2.7
8Silica (8iO, -~ Bottom 4 4.8 4 B. 4.6
Iron (Fe) --- Bottom .27 .28 .23 |B. .26
Calcium (Ca) - Bottom 13 13 13 B. 13
Magnesium (Mg) Bottom 5.2 5.2 5.2 B. 5.2
Sodium (Na) ~-~-~ Bottom L5 4.9 40 B. 45
Bicarbonate (HCO,) Bottom 37 38 37 B. 37
Sulfate (SO} -~ 23 23 22 B. 23
Chloride (CI) - 7.0 5.0 5.0 5.0 5.0 T. 5.4
5.2 5.0 5.0 5.0 5.0 B. 5.0
Fluoride (F) -- .0 Jd .1 B. d
Nitrate (NO,) - 3.6 3.9 3.0 B. 3.5
Dissolved solids -~ 84 84 83 B. 84
Hardness as CaCO, 54 54 54 B. 54

Suspended sediment ---- Top i. AR R CompOlsile. Ceqre .. 19
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

and U. 8. G

lyzed by City of Philadelph

ey;

in parts per mlllion

Location Brist.ol Pa,-Burlington, N. J, Bri Date July 5, 1951 Sampling study No. 23 ____
Water discharge at Trenton (cfs)—ia_]ﬂ—

Station
pem;siiivmia West Center | Canter East Center Ne:i::rsey Average
11:33 a,m. 11:31 a.m, | 11:29 a.m, | 11:27 a.m. 11:25 a.m.
20 27 45 40 20
7% 76 76 76 7 F 3
76 76 76 7€ 76 B. 76
10 8 .8 B. 9
e 7.2 7.2 7.2 2 T. 7.2
7.2 7.2 Tod Tob 4 B. 7.3
Specific conductance
(micromhos at 25°C) Top 145 140 145 154 139° IT. 145
Bottom | 149 11 144 143 144 ~[B. 144
Dissolved oxygen ------ Tap 6.1 6.4 6.7 6.3 6.5 IT. 6.4
B.O.D. (5-day, 20°C) -- Top 1.8 1.8 1.6 1.1 1.5 |T. 1.6
4.9 5.0 5.1 B. 5.0
.10 .12 11 |B. .11
16 16 16 B. 16
5.3 5.3 5.2 B. 5.3
2.7 1.2 1.4 B. 1.8
40 40 40 B. 40
24 22 22 B. 23
Chloride (C1) -- 5.0 5.0 5.0 5.0 5.0 5.0
5.0 5.0 Le 5.0 45 B. 4.7
Fluoride (F) --- .0 .0 .0 B. .0
Nitrate (NO,) -- 3.5 3.2 3.0 |B. 3.2
Dissolved solids ------- Bottom 98 99 94 B. 97
Hardness as CaCO, ---- Bottom| 62 62 61 B. 62
Suspended sediment ----Top .....L......I...Compolsite...........T 17
Location Bristol, Pa.-Burlington, N, J, Bridge pate .August 1, 1951 Sampling study No. 24
__Cloudy Water discharge at Trenton (cfs)— 124400
Station
|Pennsylvania West Cent: Cente: East Cent New Jersey A
side est Center enter ast Center side verage
10: l..L a.m, | 10:42 a.m, | 10:40 a.m,
4 30
76 76 76 'T. 76
76 76 7% B. 76
6 [ B. 6
6.9 6.9 6.9 T. 6.9
7.7 7.0 7.9 B. T4
Specific conductance
(micromhos at 25°C) Top 163 158 157 157 157 T. 158
Bottom 158 161 155 158 154 B. 157
Dissolved oxygen ------Top 7.0 7.1 Ted 7.3 7.2 T. 7.2
B.O.D. (5-day, 20°C)--Top 1.3 1.0 L5 2.0 2.8 Ir. 1.7
3.9 3.4 47 B, 4.0
.02 .02 .02 [ .02
17 17 17 B, 17
5.2 5.2 5.2 B. 5.2
4.0 3.3 3.2 B. 3.5
Bicarbonate (HCO;) ---- Bottom 40 40 40 B. 40
Sulfate (SO,) -- 32 30 30 B. 31
Chloride (CI) - 4.0 4.0 4.0 4.0 40 T. 4.0
45 4s0 4.0 440 3.9 B. 4.1
Fluoride (F) -- 1 W1 .1 B. .1
Nitrate (NO,) - 5.1 5.1 4e3 B. 4.8
Dissolved sqlids ------- 108 101 105 B. 105
Hardness as CaCO, - 64 64 64 B. 64
Suspended sediment ---- Top ......I.,....I...Composite I.T 24
]
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. -~-Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Location Bristol, Pa.-Burlington, N. J, Bridge Date _September 6, 1951

studyNo, 25

Weather Water discharge at Trenton (cfs) 3,810
Station
Penx;sixlevania West Center Center East Center Nev;:i.;:rsey Average
11:28 a.m, | 11:26 a.m.|11:24 a.m, 11:22 a.m.| 11:20 a.m,
9 25 41 39 15
------ s 3 75 75 75 T- 75
T4 T T % 7% B. 74
5 5 5 B. 5
---Top 7.1 6.9 6.9 7.0 7.2 [T. 7.0
Bottom 7.9 7.6 8.0 7.7 8.0 B. 7.8
Specific conductance
(micromhos at 25°C) Top 252 207 206 206 206 lr. 215
Bottom 232 185 201 194 202 B. 203
Dissolved oxygen ------ Top 6.1 6.8 6.8 6.6 7.3 T. 6.7
B.O.D. (5-day, 20°C)-- Top 5.9 3.3 2.9 2.5 3.5 T. 3.6
Silica (8i0,) - --- Bottom 3.1 3.6 2.9 B. 3.2
Iron (Fe) - - Bottom .02 .01 .02 |B. .02
Calcium (Ca) - Bottom 20 20 20 B. 20
Magnesium (Mg) - ~ Bottom 7.3 7.2 7.2 B. 7.2
Sodium (Na) -----. ~ Bottom 13 7.0 6.8 B. 8.9
Bicarbonate (HCO,) 62 61 60 B, 61
Sulfate (SO,) --- 37 31 32 B. 33
Chloride (CI) -- 10 6.0 6.0 6.0 6.0 T. 6.8
12 7.0 7.5 7.0 7.2 B. 8.1
Fluoride (F) --- .1 .1 .1 B, o1
Nitrate (NO,) -~ Sed 4.9 4.8 B. 5.0
Dissolved solids ~~-~--- 138 131 130 B. 133
Hardness as CaCO, 80 80 80 B. 80
Suspended sediment ---- Top R W« 4+ 4+ e ae..Composite. . . . . . . ... LT, 16
[ 1
Location _Bristol, Pa.-Burlington, N. J. Bridge pate_October 2, 1951 ing study No, __26

Weather - Clesar

Water discharge at Trenton (cfs)—2:290

Station
‘Pe“':g:v“m West Center Center East Center Ne:l.l:rsey Average
Tnne (EST)-- 11:42 a.m. | 11:39 a.m. | 11:36 a.m. | 11333 a.m.
ding (ft) 30 45 30 13
Temperature (°F) ~=---- Top 70 69 70 69 70 IT. 70
68 67 67 67 68 B. 67
8 9 6 B. 8
6.7 6.9 6.8 6.9 6.8 T. 6.8
7.9 6.8 7.9 6.8 7.9 B. 7.5
Specific conductance
(micromhos at 25°C) Top 217 216 226 212 208 IT. 216
Bottom 217 202 209 192 202 B. 204
Dissolved oxygen ~----- Top 7.5 8.0 7.8 7.8 7.7 T. 7.8
B.0.D. (5-day, 20°C)--Top 3.7 4l 2.9 1.8 2.3 |, 3.0
3.2 6.0 .2 B. 4.1
04 .05 .05 B, 05
21 21 21 B.
7.2 7.3 7.2 B. 7.2
9.2 8.3 8.3 B. 8.6
60 62 60 B. 61
Sulfate (SO,) --- 37 37 36 B, 37
Chloride (Cl) -~ 10 10 11 10 9.0 'T. 10
1 1 10 11 10 B. 11
Fluoride (F) --- .0 .0 .0 B. .0
Nitrate (NO,) -~ 5.3 5.2 8.9 |B. 6.5
Dissolved solids ------- 130 209 202 B. 180
Hardness as CaCQ; ---- 82 82 82 B. 82
Suspended sediment ---- Top e e e e e e T. 25
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

by Caty of Phil and U. S. Geological Survey; analyses in parts per million
Location _Bristel, re.-Burlingten, N, J. Pridge pore _MNovember 7, 1951  gampling study No, __ 27
Weather_Clowdy Water discharge at Trenton (cfs)— 37,700
Station
Pemgg:vama ‘West Center Center East Center Ne:lgzrsey Average
Tlme (EST)--vmcemmmmmmcmcm e 12:55 pome | 12:50 pum. | 32145 pem. | 12:40 pum. | 12:30 p.m.
ding (ft) 15 24 41 L2 15
Temperature {°F) - 4o 45 45 L8 46 IT. 46
40 4b Ll 42 45 B. 4k
g 8 8 B. &
[Ny 6.5 6.6 6.6 6.6 IT. 6.5
7.1 0.9 7.0 0.7 7.3 B. 7.0
Specific conductance
(micromhos at 25°C) Top <8 95.8 4.0 3.0 93.0 fT. 101
Bottom| L4 89.9 7.2 FARYS 95.6 B. 100
Dissolved oxygen ------ Top 1il.2 11.5 11.4 11.5 11.2 T, 1l.4
B.O.D. (5-day, 2o°c)_.'r°p 2.3 2.2 1.8 1.8 1.2 T. 3.1
4.8 5.3 4.8 B. 5.0
.03 .02 +0. B. .02
Calcium (Ca) Bottom 3.6 9.8 9.2 B. 9.5
Magnesium (Mg) 2.9 3.1 3.1 B. 3.0
i Ta2 2.4 2.4 B. 4.0
11 20 20 B. 17
27 19 19 B. 22
7.0 3.0 2.0 3.0 2.0 T. 3.4
7.1 3.0 3.1 3.0 3.0 B. 3.8
Fluoride (F) - .1 o1 o1 B. o1
Nitrate (NO,) - 6.5 4.6 4.1 [B. 5.1
Dissolved solids ------- Bottom 86 75 70 B. 77
Hardness as CaCO, ----Bottom| 36 37 36 B. 36
Suspended sediment ----Top | . . . . . T CompOfite Sy T. 29
Location Bristol, Fa.-Euriington, N. J, Bridge Date D ber 5, 1951 S: study No. _28
Weather_Raan =~ ‘Water discharge at Trenton (cfs)-- 12,50'-1«——
Station
Penr;sjg:vmia West Center Center East Center Nevsli.sgrsey Average
Time (EST)-- -] Ll:14 p.m. 1:12 p.m. | 1:10 pom. 1:08 p.m. 1:06 p.m.
Sounding (ft) - - 15 25 AN 34 26
Temperature (°F) ------Top 42 42 42 43 43 T 42
42 42 4 42 43 B. 43
9 8 8 B. 8§
b.8 6.9 7.0 7.0 6.7 T. 6.9
7.6 7.3 7.6 7.5 75 B. 7.5
Specific conductance
(micromhos at 25°C) Top 131 e 128 129 131 T. 129
Bottom 136 123 128 R4 130 B. 128
Dissolved oxygen ------ 1.0 11.8 12.2 12.1 12.2 T. 12.1
B.O.D. (5-day, 20" C)--Top 3.8 ) 2.6 2.8 3.2 L0 T, 3.3
5.7 5.7 6.5 [B. 6.0
.02 .02 .02 |B. .02
13 13 13 B. 13
Magnesium (Mg) 4.3 43 4.0 1B, A2
Sodium (Na) ---- Bottom 4ot 34 3.6 B. 3.9
Bicarbonate (HCO,) Bottom 34 34 32 B. 33
Sulfate (SO,) -~ 2 23 2% B. 24
Chloride (Cl) - 4.0 4.0 4.0 4.0 4.0 T. 4.0
4.9 3.0 3.8 3.0 3.8 B. 3.7
Fluoride (F) -- .0 .0 +0 B.
Nitrate (NO,) - 3.6 3.5 3.8 B. 3.6
Dissolved solids ~--=--- 89 87 7 B. 91
Hardness as CaCO, - 50 50 49 B. 50
Suspended sediment ---- Top I R N Composite . . . . o T. 13
L

315391 O-54 -5



62 CHEMICAL CHARACTERISTICS OF DELAWARE RIVER WATER

Table 7. -~-WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location_Bristol, Pa,-Burlington, N, J Date January 3, 1952 ing study No. 29
Weather_Clear Water discharge at Trenton (cfs)— 30,500
Station
West Center Center East Center Nevszi.!ersey Average
11:45 a.m, | 11343 a,m. | 11:40 a.m. 11:35 a.m.
26 38 A2 22 LT
39 39 40 39 . 39
38 39 39 39 B. 39
5 5 B. 6
7.2 7.2 7.3 7.2 T. 7.2
Tode 7.2 7.2 7.1 B. 7.1
Specific conductance
{micromhos at 25°C) Top 121 122 122 123 123 T, 122
Bottom 123 a7 18 117 122 B. 119
Dissolved oxygen ------Top 1.1 11.2 1.1 9.6 10.7 T. 10.7
B.0.D. (5-day, 20°C)--Top 1.8 1.7 1.0 1.1 1.4 T. 1.z
Silica (Si0,) -- 6.2 49 5.9 |B. 5.7
Iron (Fe) --- «04 .01 .00 B, .02
Calcium (Ca) - 1= 1 B. 13
Magnesium (Mg) Bottom 4e6 6,0 5.8 B, 5.5
Sodium (Na) ---~ Bottom 2.2 al.0 a.6 B. —
Bicarbonate (HCO,) 29 31 37 B, 32
Sulfate (SO,) -~ 22 26 18 B. 22
Chloride (Cl) - 3.0 3.0 2.0 3.0 4e0 T. 3.0
3.2 2.0 4.0 2.0 4.0 B. 3.0
Fluoride (F) ---- .1 .0 .1 (B .1
Nitrate (NO,) --- 3.1 4§ 6.3 B. 4.6
Dissolved solids --- 98 7 7 B. 84
Hardness as CaCO, 49 60 59 B. 56
Suspended sediment ---- Top R R, Composite . . . . pce T. 20
1 Il
a Calculated Sodium and Potassium.
Location Br:.atol, Pa,-Burlington, N, J. Bridges pate February 5, 1952 Sampling study No. 30
Weather Clea Water discharge at Trenton (cfs)—3%800
Station
Pennssigévania West Center Center East Center Ne:ig:rsey Average
Time (EST)------=--=m=mcnan 10:17 a.m. |10:15 a.m. | 10:10 a,m. | 10:02 a.m. | 10:00 a.m.
ding (ft) 22 30 48 42 18
Temperature (°F) ----~- Top 40 41 40 40 42 rl' AL
40 40 41 40 4 B. 40
12 12 12 B. 12
6.6 6.4 6.5 6.5 6.4 |T. 6.5
6.2 7.6 6.0 7.5 5.9 {B. 6.6
Specific conductance
(micromhos at 25°C) Top 106 105 116 106 103 Ir. 107
Bottom 105 102 104 103 107 B. 104
Dissolved oxygen ------Top 12,5 12.4 12.1 12.4 11.6 T, 12.2
B.O.D. (5-day, 20°C) -- Top 3.2 3.3 2.7 4l 2.4 T. 3.1
Silica (SiO, 5.8 5.7 40 B. 5.2
Iron (Fe) --- .06 .07 .02 [B. .05
Calcium (Ca) - 9.8 9.2 9.8 B. 9.6
Magneswum (Mg) he? he5 A0 [B. 42
Sodium (Na) ---- 2.4 1.9 2,0 B. 2.1
Bicarbonate (HCO, 23 21 20 B. 21
Sulfate (S0,) -~ 20 20 21 B. 20
Chloride (Cl) - 3.0 2.0 6.0 2.0 3.0 T. 3.2
3.5 3.0 3.5 3.0 3.5 B 3.3
Fluoride (F) -- a1 .1 a0 B T
Nitrate (NO,) - 3.4 3.4 3.6 B 3.5
Dissolved solids --- 79 7% 78 B. 73
Hardness as CaCO, 42 FAR AR B. 41
Suspended sediment ----Top R R . Composite . . . L PRI ¢ <)
]
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued

Analyzed by City of Philadelphia and U. S. G 1 Survey; 1 in parts per million
Locatlon M&Da& _"“.‘ﬂi)ﬂ‘_Samplmg study No, 31
Overcast Water d at Trenton (cfs)2,730
Station
Pem;sig:vama West Center Center East Center Ne:i::rsey Average
Time (EST)«~wmmmmmmmecameam 10:41 a.m, [10:38 a.m. | 10135 a.m. | 10:33 a.m. | 10:30 a.m.
& t) 12 40 40 35 23
Temperature (°F} ~----- Top 39 39 39 40 40 IT. 39
Bottom 38 38 38 39 39 B. 38
4 3 4 B. 4
6.6 6.7 6.7 6.8 6.8 IT. 6.7
7.6 7.8 7.9 7.7 7.8 B. 7.8
Specific conductance
{micromhos at 25°C) Top 155 157 155 153 154 'T. 155
Bottom 153 150 147 143 143 B. 147
Dissolved oxygen -~---- 11.2 1.6 10,0 10.9 .4 T, 1,0
B.O.D. (5-day, zo°0)-.-rop 2.8 3.0 7 1.6 1.8 |1. 2.0
Silica (SiO;) - 5.0 4eb 4.8 B. 4.8
Iron (Fe) --- .08 .10 .08 |B. 09
Calcium (Ca) Bottom 14 14 15 B. 14
Magnesium (Mg) - 5.2 5.0 4.9 |B. 5.0
Sodium (Na) ----- 5.8 5.8 4.0 B. 5.2
Bicarbonate (HCO,) 38 38 37 B. 38
Sulfate (SO,) ~-- 27 26 25 B. 26
Chloride (C1) -- 6.0 6.0 6.0 5.0 5.0 T. 5.6
6.4 7.0 5.9 6.0 5.0 B. 6,1
Fluoride (F) -~ .0 W1 Wl B. W1
Nitrate (NO,) - 5.3 4.8 46 B. 49
Dissolved solids ----~-- 89 86 85 B. 87
Hardness as CaCO, 56 56 58 B. 57
Suspended sediment ----Top L . . . . . .l. - e .. .l. « Compoxsite. . l SR | 9
Location Eristol, Pa,-Burlington, N. J. Bridge MM—‘ ril 2 Sampling study No.
Weather Overcast, at Trenton (cfs) 22,700
Station
Pem;s‘g:vania West Center Center East Center Ne;izrsey Average
Time (EST)~-m-mmmmmmmmmeen 10:42 a.m. | 10:39 a.m. | 10:36 a.m. | 10:33 a.m. | 10:30 a.m,
Sounding (ft) 14 29 43 36 10
Temperature (°F) ~-~~-- Top 49 48 49 49 49 T, 49
Bottom 48 48 48 48 48 48
4 3 4 4
6.5 6.8 6.7 6.8 6.8 . 6.7
7.0 7.5 7.1 7.6 7.0 7.2
Specific conductance
(micromhos at 25°C) Top 105 101 98.9 99.2 98.6 T. 10L
Bottom 97.1 99.7 9%4.7 96.7 93.9 B.  96.4
Dissolved oxygen ------ 10.0 9.9 9.7 9.4 8.5 . 9.5
B.O.D. (5-day, 20°C) —-Top 1.9 .9 5 6 .0 IT. .8
4.6 46 4ol B. 4.5
.04 .06 .04 1B .05
Calcium (Ca) 9.7 9.8 9.8 B. 9.8
Magnesium (Mg) - Bottom 2.9 3.6 3.1 B. 3.2
Sodium (Na) ----- - Bottom 4.6 2.2 3.6 B. 3.5
Bicarbonate (HCO,) - Bottom 26 23 26 B 25
Suifate (SO,) --- 18 19 18 B. 18
Chloride (Ci) -~ 4.0 3.0 3.0 3.0 3.0 fr. 3.2
3.5 4.0 3.2 4.0 2.8 B. 3.5
Fluoride {F) .0 .0 .0 B. .0
Nitrate (NQy) ---- 3.8 3.5 3.6 B 3.6
Dissolved solids -~~~ 68 66 71 B. 68
Hardness as CaCO, 36 39 37 B. 37
Suspended sediment ~---Top ......I......l...Compolsilr.....l...... .13
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Table 7. -—WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA, --Continued

by City of Philadelphia and U. S. Geological Survey; analyses in paris per million
Location Pristol, Pa,-Burlington, N. J. Bridge pate May 5, 1952 ing study No. 33
Weather Rain = Water discharge at Trenton (cfs) 18,700
Station
siéew‘ 12 (est Center Center East Center Ne:ig:tﬂy Average
Time (EST)-~----=me-ccmamaae 11:30 a.m. [11:27 a.m. 11:25 a.m, 11:22 a,m, |11:20 a,m,
- 14 28 3 50
57 57 57 57 57 T. 57
58 58 57 57 57 B. 57
6 5 [ B. 6
6.8 6.9 7ok 6.9 6.9 T. 7.0
7.0 6.6 7.0 6.9 6.9 B. 6.9
Specific conductance
(micromhos at 25°C) Top 116 16 118 115 18 T, 117
Bottom| 114 125 112 116 110 B. 115
Dissolved oxygen =----- Top 9.2 9.3 9.2 9.2 9.6 T. 9.3
B.0.D, (5-day, 20°C)—-T0p 1.4 .8 .8 .9 L4 T. 1.1
Silica (Si0;) - Bottom 7.3 5.4 5.5 B. 6,1
- Bottom .02 «04 .08 B. .05
- Bottom 12 12 1 B. 12
- Bottom 3.9 3.9 3.5 B. 3.8
- Bottom 2.9 3.3 4.0 B. 3.4
Bicarbonate (HCOy) - Bottom 33 34 27 B. 31
Sulfate (SO} --~ - Bottom 20 20 21 B. 20
Chloride (C1) -~ -Top 4.0 3.0 3.0 4.0 4.0 T. .6
3.0 3.0 2.9 2.0 3.8 B, 2.9
Fluoride (F) --- 0 W0 .1 B. .0
Nitrate (NO,) -- 3.0 3.0 3.9 B. 3.3
Inssolved solids ------- 7 76 68 B. 74
Hardness as CaCOy, 46 16 42 B. 45
Suspended sediment ---- Top ......l......l...Cumpolsite....]......T. 11
meatxonﬂi_stgl;_ﬂa_ﬂmuidﬁ__Dute June 4, 1952 studyNo, 34
Water discharge at Trenton (cfs) 28,600
Station
Pem;s“y;:vania West Center Center East Center Nev;‘.;:l'sey Average
Time (EST)-~-=-==-mc-mmeueun 11:06 a.m, |1}:04 a.m, | 11:02 a,m, | 11:00 a.m. | 10:58 a.m,
g (ft) L 25 4 31 11
Temperature (°F) ------ Top 23 68 68 68 68 T. 68
9 68 67 69 68 B. 68
17 16 12 B, 15
6.8 6.8 6.7 6.8 6.8 T. 6.8
6.9 6.8 6.9 6.8 5.7 B. 6.6
Specific conductance
{micromhos at 25°C) Top 86,4 86,9 83.8 82.9 87.9 T. 85.6
Bottom 86,6 86.6 8L.6 83.6 84.3 B. 845
Dissolved oxygen ------ Top 8.1 8.2 8.1 8.0 8.0 T. 8.1
8.0.D, (5-day, 20°C)--Top L4 14 1.1 1.2 1.1 T. 1.2
Silica ($10,) --- 5.3 Seh heb B. 5.1
Iron (Fe) - .03 .02 .06 [B. <04
Calcium (Ca) -- 8.8 8.6 8.8 B. 8.7
Magnesium (Mg) - 2.7 2.6 2.8 B. 2.7
Sodium {Na) ----- 3.6 2.2 2.4 B. 2.7
Bicarbonate (HCO,) ---- Bottom 24 20 24 B. 23
Sulfate (SO,) --- 16 16 15 B, 16
Chloride (CI) -- 2.0 2.0 1.0 2.0 2.0 T. L8
3.2 2.0 2.5 1.0 2.2 B. 2.2
Fluoride (F) - 1 1 .1 B. .1
Nitrate (NO) --~- Bottom 2.2 2.1 2.3 B, .2
Dissolved solids ——~---- Lsttom | 56 52 53 B. 54
Hardness as CaCO, ---- Bort um! 33 32 33 B. 33
Suspended sedimaoit ---- Top i. e 1 e e J P Cumpo]site P ] P i
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Location _Bristol, Pa.-Burlington, V. J. Bridge pate July 7, 1952 ~ Sampling study No. 35
Water discharge at Trenton {cfs)—3.370

Weather_ Light Clouds Light Clouds

Station
Pennsylvam; w New Jersey
side est Center Center East Center side Average
'I‘1me (EST)-m-mmmmmmm oo 11:34 a.m, |11:32 a.m, | 11:30 a.m. 11:28 a.m. {11:26 a.m.
ding (t) 23 29 48 22 16
Temperature (°F) ------ Top 80 81 81 81 8L T. 81
80 81 80 23 80 B. 80
7 7 7 B. 7
6.9 7.0 7.0 7.0 7.2 T. 7.0
7.3 6.9 7.3 6.9 7.2 B. 7.1
Specific conductance
(micromhos at 25°C) Top 192 189 188 188 197 T, 191
Bottom 190 188 188 189 188 B. 189
Dissolved oxygen ------ hedy 4e5 47 4§ heS IT. 45
B.O.D. (5-day, 20° C)--Top 1.3 7 1.3 .0 o T. .7
Silica (8i0,) - 5.0 5.5 B. 5.4
Iron (Fe) ~--- .03 .02 B. .03
Calcium (Ca) -- 19 19 B. 19
Magnesium (Mg} - 7.1 7.2 B. 7.1
Sodium (Na) ----- 504 6ol B, 5.8
Bicarbonate (HCO,) 60 63 B. 61
Sulfate (SO} ~---- 29 29 B. 29
Chloride (Cl} ---~ 6.0 6.0 6.0 6.0 T. 6.0
6.0 5.2 6.0 5.5 B. 5.6
Fluoride (F) - .1 .1 B. W
Nitrate (NO,) 5.1 49 B. 5.1
Dissolved solids ------- 108 110 B. 110
Hardness as CaCO, ad B. 77
Suspended sediment ~--- Top boev v e s i PR J . . Composite. . . , ] ce v e e o|T. 45
1

Location Bristol, Pa,-Burlington, N. J. Bridge pg;e August 6, 1952 Sampling study No.

R - m—

Weather Cloudy = Water discharge at Trenton (cfs]
Station
Pennssiglvania West Center Center East Center Ne:igzrsey Average
Time (EST) ------------------ 11:05 aum, | 11304 aem. | 11:02 a.m. | 11:00 a.m.| 10:58 a.m.
d 9 22 30 JAR 27
Temperature (°F) ===--- Top 78 78 Nl 8 9 T. 78
Bottom 78 78 79 ™ 9 B. 79
6 5 3 B. 6
6.7 6.7 6.8 6.8 6.8 T. 6.8
Tod 6.9 7.3 6.9 7.3 B. 7.2
Specific conductance
(micromhos at 25°C) Top 197 177 173 172 172 T. 178
Bonom 173 1 171 174 171 B. 172
Dissolved oxygen ------ 5.9 6.3 6.3 6.2 6.2 T. 6.2
B.0.D. (5-day, 20°C) -—Top 8.2 5.6 5.6 6.3 6.3 T. 6.4
Silica (Si0,) 4.6 4ol 4.1 B. 4,3
Iron {Fe) -- +01 .0L .01 |B. +0L
Calcium {Ca) -- 17 17 16 B. 17
Magnesium (Mg) - 5.9 6.0 5.9 B. 5.9
Sodium (Na) --- 6.6 5.6 7.0 {B. 6.4
Bicarbonate (HCO,) - Bottom 46 46 46 B. 46
Sulfate (SO,) -~--- 30 29 29 B. 29
Chloride (C1) ---- 12 8.5 7.0 7.0 7.0 T. 8.3
6.8 7.0 6.6 7.5 6.8 B. 6.9
Fluoride (F) W1 W .1 B. .1
Nitrate (NOy) ---- 5.7 4.9 5.8 B. 5.5
Dissolved solids ------- 103 101 101 B. 102
Hardness as CaCO, 67 &7 64, B. 46
Suspended sediment ---- Top b e . L . . . Composite . . L . .. .|T. 18
1
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA, --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location Bristol, Pa.—Burlington, N, J, Bridge pate September 3, 1952 Sampling study No. - 37
Weather Clear Water discharge at Trenton (cfs)— 32,000
Station
‘Penr;sigle"‘”‘h West Center Center East Center Ne:igzrsey Average
Time (EST)-mmmmmmmrma s 11:35 a.m, 11332 a.m. | 11328 a.me | 11225 a,m. | 11:20 a.m.
(ity 13 32 b50 42 10
Temperature (°F) ------ Top T4 Th T4 kel 4 T 7%
Bottom 4 % T4 T4 4 B. 74
---- Bottom 5 6 3 B. 5
~---Top 6.8 6.6 6.6 6.6 6.6 . 6.6
Bottom 7.3 6.5 7.3 6.5 Tody B. 7.0
Specific conductance
{micromhos at 25°C) Top o 136 135 137 138 T. 137
Bottom 139 134 137 132 136 B. 136
Dissolved oxygen ------ Top 7.3 7.3 7.1 6.8 6.8 IT. 7.1
B.O.D. (5-day, 20°C)--Top 2.5 2.1 1.9 1.6 2.0 T. 2.0
Silica (Si0,) ---- Bottom 3.8 3.6 3.2 B. 3.5
Iron (Fe) --- .02 .02 oL B .
Calcium (Ca) - 14 14 14 B. 14
Magnesium (Mg) A 6.4 6,2 B. 6.3
Sedium (Na} --- al.0 a.b a3.1 B.  al.b
Bicarbonate (HCO} 34 32 35 B, 3
Sulfate (SO,) -~ 28 27 29 B. 28
Chloride (CI) - b5 440 4e5 45 40 : 443
0] . 0 3. 3.0 d 3.2
Fluoride (F) -- 3.1 35 3.1 ’ .1 B. o1
Nitrate (NO,) - 2.3 4,8 4.6 B. 3.9
Dissolved solids ------= 87 86 88 B. 87
Hardness as CaCOy 6L 6L 60 B. 6L
Suspended sedument ---- Top R N Composite . . . . i « s T, 3
I
a Calculated Sodium and Potassium,
b Exceeded this value.
Location Bristol, Pa.-Burlington, N, J. Bridge pgate October 6, 1952 ing study No. 38
Weather Clear Water discharge at Trenton (cfs)}—4,800
Station
‘Pem;sizlevania West Center Center East Center Nevsli.;:rsey Average
Time (EST)---------===nocmmn 12:57 peme | 12:54 p.m. | 12:51 pom. | 12:48 p.m. | 123 L5 Pel.
ing (ft) 25 L 31
Temperature (°F) «----~ Top 66 65 65 67 66 IT. 66
65 66 64 66 64 B, 65
5 5 3 B. 4
6.7 6.8 6.7 6.7 6.6 T. 6.7
7.9 6.5 7.7 6,5 7.7 B. 7.3
Specific conductance
{micromhos at 25°C) Top 224 214 206 206 209 IT. 210
Bottom 209 213 203 206 202 B, 207
Dissolved oxygen ------ 8.9 8.9 8.7 846 8.3 IT. 8.7
B.O.D. (5-day, m”C)--Top 345 2.5 3.2 2.8 2.7 T. 2.9
Silica (Si0,) 2.4 3.0 2.3 B. 2.6
Iron (Fe) --- Bottom «00 <00 +00 B. .00
Calcium (Ca) Bottom 20 20 B. 20
Magnesium (Mg) - Bottom 7.6 kA 7.3 B. Tk
Sodium (Na) ------- Bottom 7.5 6.3 6.2 B. 6.7
Bicarbonate (HCO,} Bottom 54 52 51 B, 52
Sulfate (S0,) 32 29 30 B. 30
Chloride (CI} 9.0 9.0 8.0 8.0 8.0 'T. 8.4
9.5 9.0 8.5 8.0 8.5 B. 8.7
Fluoride (F) ---. ol o1 ol B. o1
Nitrate (NO,) -- 7.9 1.7 B. 8.9
Dissolved solids ------- 123 122 127 B. 124
Hardness as CaCO, 81 80 80 B. 80
Suspended sediment ---- Top .......‘......I...Compnsite....]......T. 19
{
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Table 7. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Location Bristol, Pa.-Burlington, N. J. Bridge pate 6, 1952 ling study No, 39
W Clear Water discharge at Trenton (cfs)—3,130
Station
Pem;sigtvania West Center Center East Center Ne:i.;zrsey Average
12:42 pom. | 12:39 pom. | 12:36 pom. | 12332 p.m. | 12:30 p.m.
21 26 29 40 21
49 49 49 49 49 [T. 49
49 49 49 50 48 B. 49
5 8 3 B. [
6.4 6.5 6.5 645 6.5 T, 6.5
7.1 6.5 7.6 6.5 7.6 B. 7.1
Specific conductance
(micromhos at 25°C) Top 243 232 29 232 232 T. 235
Bottom| 235 233 227 235 230 B. 232
Dissolved oxygen ------ Top 9.0 9.3 9.1 9.2 9.5 IT- 9.2
B.0.D. (5-day, 20°C) -- Top 4.7 2.8 2.6 2.3 227 T. 3.0
2.6 2.8 2.3 B. 2.6
.02 .03 .02 |B. .02
21 21 B. 2
8.3 8.9 8,9 1B &7
a.6 7.5 8., B a2
54 56 56 B. 55
36 33 34 B 34
Chloride (C1) -- 13 9.5 10 10 1n T.
11 n 10 10 10 B. 10
Fluoride (F} --- o1 .1 .1 B. .1
Nitrate (NO,) -~ 9.7 n 9.8 B. 10
Dissolved solids ------~ ub 143 137 B. 12
Hardness as CaCO, 89 89 89 B. a9
Suspended sediment ---- Tap « s e s . 'l ...... l' - Compolsite R l T & 13

Location_Bristol, Pa.-Burlington, N, J. Bridge pue December 4, 1952 Sampling study No. 40

Weather_Clear Water discharge at Trenton {cfs) 10,300
Station
{Pennsylvania West C Cent East C New Jersey A
side est Center enter ast Center side verage
Time (EST)~-----cmcmmmmmannn 12:28 p.m, | 12:31 p.m. | 12:34 pom. | 12:37 p.m. | 12:40 p.m.
s (ft) 14 23 44 3 9
Temperature (°F) -~---- Top IS 39 39 39 39 IT. 39
39 40 39 40 39 B. 39
5 6 5 B. 5
6.4 6.4 6.5 6.4 6.5 T. 6.4
6.8 6.5 6.9 6.6 7.1 B. 6.8
Specific conductance
(micromhos at 25°C) Top 133 127 124 126 138 T. 130
Bottom 130 126 125 125 19 B. 127
Dissolved oxygen ------ Top 12,0 12.3 12,2 12,5 12,1 T. 12,2
B.O.D. (5-day, 20°C) ~-T09 3.9 3ed 3.0 3.4 3.7 IT. 3.5
Silica (S10,) --- 5.5 4e3 4.8 B. 49
.10 12 W15 B. W12
12 12 12 B. 12
409 48 4.9 B. 4e9
4o 3.2 3.5 B. 3.6
3 23 B. 23
25 22 24 B. 24
6.0 6.0 540 5.0 6.0 T. 5.6
6.0 kS 5.5 5.0 6.0 B. 5.4
Fluoride (F) --- .1 .1 .1 B. o
Nitrate (NO,) -- 545 5.8 6.4 B. 5.9
Dissolved solids --==--- 81 78 78 B. 79
Hardness as CaCO, 50 50 50 B. 50
Sospended sediment ----Top .......I..‘...I...Compnlsite.....l......T. 25
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Table 8. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA,
lyzed by City of Philadelphia and U. S. logical Survey; ly in parts per million

Location —Torresdale Intake, Philadelphia, Fa.  Date_August 1, 1949  Sampling study No.—Ll — .
h Cloudy Water discharge at Trenton (cfs)— 3,350
Station
Pemgitvnnia West Center Center  |East Center Nev;g;rsey Average
Time (EST) -- 1:15 p.m. 1:15 p.m. 1:30 p.m, 1:40 p.m, 1:45 pum.
Sounding (ft} 34 1 15
Temperature (°F) ----- Top b es 85 8l £3 T. £5
Bottom 85 53 el B. €5
PH oo mme e eaeae Top 6.0 6.1 6.1 6.3 6.2 T. 6.1
Bottom 6.2 6.2 6.1 B, 6.2
Specific conductance
{micromhos at 25°C) Top 192 189 185 188 185 T. 1s¢
Bottom 192 187 185 B. 18g
Dissolved oxygen -~-~-- Top 6.k 6.6 7.3 7.3 7.7 T, 7.1
B.0.D. (5-day, 20°C)-- Top 12.0 10.0 10.0 10.0 10,0 |T. 10.4
Chloride {Cl) -----==-- Top 8.0 2.0 8.0 8.0 9.0 |T. 8.2
Bottom 9.0 8.0 9.0 B, 8.7
Suspended sediment --- Top ......i..... ...Compos|lte..»......‘. T. -
locatlon MMM_J_ Date_Scptember 6, 1949  Samplmng study No,.— 2
Wy Water discharge at Trenton (cfs)— 5,310
Station
‘Pem;s lvania West Center Center East Center Nev;l.geersey Average
Time (EST) ~--vemvmcmmacaaann - - 9:45 a.m. -— -
ft) 30 24 15
Temperature (°F) ----- Top 7 77 77 77 77 T. 77
Bottom 78 78 76 B, 77
1Y) ; S Top 6.8 6.9 6.8 6.7 7.0 T. 6.8
Bottom 8.7 6.8 6.6 B. 6.7
Specific conductance
{micromhos at 25°C) Top 20 223 21e 196 204 T. 212
Bottem 225 05 184 B. 205
7.3 6.9 6.8 7.1 7.0 T 7.0
B.0.D.(5-day, 20°C) -~ Top .5 .0 0 2.0 2.0 |T. .9
Chloride (Cl) ~-----~-- Top 12 12 11 12 12 T. 12
Bottom 11 1 10 B. 1
Suspended sediment -~~ Top . &« 4« 4 e s e e+ e .. Composite. . .. .. . ... 0T 11
1 1 I |
Location — Torresdale Intake, Philadelphia, Pa Date—October 4, 1949 ___ Sampling study No.—3
Weather_—Cloudy Water discharge at Trenton (cfs)—3,520
Station
‘Pe"';smytv““ West Center Center  |East Center Ne:{{;"sey Average
Time {EST) -~----=-cuuomuonn - - 12:30 p.m. -— -
Sounding (ft 34 38 20
Temperature (°F) ~---- Top 69 69 69 69 69 'T. 69
Bottom 69 68 66 B. 68
[ B Top 6.7 6.6 6.6 6.8 6.8 T. 6.7
Bottom 6.5 6.6 6.8 B. 6.6
Specific conductance
(micromhos at 25°C) Top 250 246 238 230 225 T. 238
Bottom 242 246 228 B. 239
Dissolved oxygen -----~ Top 3.2 2.8 3.8 5.3 6.7 T. 4.4
B.O.D. (5-day, 20°C)-- Top 1.5 2.0 3 .0 .3 |T. 1.0
Chloride (C1) - 1% 15 prA 12 13 IT.
1 13 12 B. 13
Suspended sediment --- Top .......I......]...Compos]ite.....]......T. 16
Locaﬂon — Torresdale Intake, Philadelphia, Pa, Date—Hovember 1, 1949 Sampling study No.— 4 —
Cloudy Water discharge at Trenton (cf8)—3+340——
Station
Pennssi‘);ivama West Center Center  |East Center Nev;i.ldeersey Average
Time (EST) ~-=vm=wmmmmemme e - - 2:00 p.m. - -
{ft) 2% 40 18
Temperature (°F) ~---- Top 58 57 57 Sk 56 T. 56
Bottom 56 56 56 B. 56
') : (A ——— Top 6.8 6.8 6.9 6.9 6.9 T. 6.9
Bottom 0.8 4.8 6.9 B. 6.8
Specific conductance
(micromhos at 25°C) Toﬂ 227 220 209 198 215 T. 21
ttom 219 216 209 B. 212
Dissolved oxygen ------ up 4.3 4.7 4.9 6.5 6.3 T. 3
B. 0.D, (5-day, 20°C) -- Top 5.5 6.0 5.7 5.6 2.8 |1, LS
Chloride (Cl) -~------- Top 1 15 12 12 13 T. 13
Bottom by 12 12 B, 13
Suspended sediment --- Top ....‘..L......l...Composlite.....l...... T. 3.2
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Table 8. -—WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOCK, PA.--Continued

lyzed by City of P and U. S. Geological Survey; analyses in parts per million
Location __QMQIM,M&&_ Date_Degember 1, 13,9 _ Sampling study No.—3
Weather. Water discharge at Trenton (efs)—4,970
Station
P em:g;van“ West Center Center | East Center Nev;i.;rsey Average
Time (EST) ----=enmcocauannan -— - 1:30 p.m. - -—
Sound ft) 20 37 18
Temperature (°F) ~---- Top Iy Ll L Ly 42 T. 44
Bottom bty 42 42 B. 43
) C Top 0.5 6.6 &b 6.6 6.7 T. 6.6
Bottom 0.4 b.b 6.5 B. 6.5
Specific conductance
(micromhos at 25°C) Top 155 151 1k 140 136 T. 145
~ Bottom 150 12 138 B. 143
Dissolved oxygen -~---- Top 9.3 9.4 10.2 9.8 10.3 T. 9.8
B.0.D.(5-day, 20°C) -- Top 17.3 12.5 14,9 12.0 13.5 T. 13.9
Chloride (Cl) =---=n=-n Top 8.0 7.0 7.0 7.0 6.0 [T. 7.0
Bottom 8.0 7.0 6.0 B. 7.0
Suspended sediment --- Top l ..l...Compoinle ..... l T. 22
Location _Torresdals Intake, Fhiladelphia, Pa.  Date.January 3, 1950  Sampling study No.—_ 6
Weather_Light. Rain Water discharge gt Trento: (efs)}—11,000
Station
Pe"“s?;z"ma West Center Center  |East Center Newsi.i;rsey Average
Time {EST) --=------ccoooeam 12:55 pom.| 1:30 p.m. | 1:04 p.m. | 1:08 pom.| 1:13 p.m.
37 36 1
Temperature (°F) ----- Top - - - _— - IT.
Bottom _— — - B.
P QU Top 5.3 6.5 6.5 6.5 6.7 T. 6.5
Bottom b4 6.3 6.3 B. 6.3
Specific conductance
(micromhos at 25°C) Top 15 104 100 99.4 102 T. 104
Bottom 104 102 99.4, B. 102
Dissolved oxygen ------ Top 11.2 11.1 1l.1 11.4 1.0 T. 11,2
B.0.D. (5-day, 20°C) -- Top 5.4 2.8 2.8 3.2 1.8 {T. 3.2
Chloride (C1) -----~--- Top 7.0 6.0 7.0 6.0 6.0 T. b
Bottom 7.9 6.0 5.0 B. 6.0
Suspended sediment --- Top .......I......l...Cnmposlne.....l.‘.... T. 22
Location - lorresdale Intake, Fhiladelphia, Pa. .. Date_Fehbruary 2, 1250  Sampling study No.—2
Weather_Cloudy Water discharge at Trenton (cfs).—13,200
Station
Pennssn)"ivama West Center Center East Center Nev;gjirsey Average
10:45 a.m.| 10:47 a.m. | 10:50 a.m. | 10:55 a.m.| 10:59 a.m.
34 35 15
40 40 40 40 40 T. 40
40 40 40 B. 40
6.9 6.7 6.9 b.8 0.7 T. 6.8
6.7 6.8 6.9 B. 4.8
Specific conductance
(micromhos at 25°C) Top 124 117 110 108 108 T. 113
Bot 118 110 109 B. 112
Dissolved oxygen ------ 1.1 10.8 11.4 10.8 11.0 T. 11.0
B. 0. D.(5-day, 20°C} 2.6 2.4 3.0 2,2 3.2 T. 2.7
Chioride (CI) ---~ 6.0 5.0 4.0 5.0 6.0 |1 5.2
Suponded 6.0 5.0 4.0 B. 5.0
pen: sediment --- Top e+« 4t s e e a2 e e v+ e.  Composite. . ... ... ... [0 15
1 1 1 1
Location _Torresdale Intake, Philadelphia, Pa.  Date March 6, 1950 Sampling study No._ 8.
Weather_Clear Water discharge at Trenton {cfs) 7,080
Station
[Pennsylvania West Ce New Jersey | ,
side nter Center East Center side verage
Time (EST) ---~-===mm=mmmaean 11:14 a.m.{ 11:10 a.m, | 11:07 a.m. | 11:00 a.m.| 11:05 a.m.
(t) 32 38 6
Temperature (*F) ----~ Top 25 35 35 35 35 T. 35
Bottom 35 35 35 B. 35
S PR, Top 7.1 7.0 7.1 7.2 74 T T2
Bottom 7.2 .2 T4 B. 7.3
Specific conductance
(micromhos at 25°C) Top 147 145 145 129 123 T. 138
Bottom ik 143 122 B. 136
Dissolved oxygen ------ Top 13.7 13.1 13.4 14.0 12.7 (1. 134
B.O. D. (5-day, 20°C) -- Top 5.0 1.9 5.2 .3 5.0 |T. 4.9
Chlgride (CI) Top 7.0 7.0 7.0 0.0 6.0 T. 6.6
Bottom 7.0 7.0 6.0 B. 6.7
Suspended sediment --- Top ......I....A.j...Cnmposlite.....J;.....T. 25
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Table 8. -~-WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Location Torgsslale Intake, Philadelphia, Pa. _ Date April 4, 1950 study No. 9
Water dxscharge at Trenton (cfs)—230.600
Station
Pem;siglevania West Center Center | East Center Nev;d.!;rsey Average
Time (EST) ~=~vncvmmunncann - ! 12:40 p.ma| 12:43 pom. | 12:46 pom. | 12:50 p.m.) 12:53 p.m.
ng (ft) 32 40 28
Temperature (°F) ----- Top 48 Lo 47 48 L7 T. 47
Bottom 47 48 43 B, 48
) N Top 6.8 6.9 6.9 6.7 6.8 T. 6.8
Bottom 6.9 ©.9 6.9 B. 6.9
Specific conductance
(micromhos at 25°C) Top 79.2 76.2 75.3 75.7 75.3 T. 76.3
Bottom 77.1 75.0 75.3 B. 75.8
Dissolved oxygen ---~-- Top 10.9 1.1 1.5 10.9 11.1 T. 11.1
B. 0. D. (5-day, 20°C) -~ Top 2.3 2.5 3.0 2.4 27 T 2.6
Chloride (C1) ~-------~ Top 3.5 2.5 2.8 2.5 3.0 T. 2.9
Bottom 3.0 2.8 2.8 B, 2.9
Suspended sediment --- Top PR | P .I. . .Composjite. PR .l. e e e e T 22
Locahon M&M@;_‘_&_ Date_May 1, 1950 study No,—-10
Water discharge at Trenton (cfs)—12,300
1 Station
Pennsylvania |y, c c New Jersey | ,.
side est Center enter East Center side verage
Time (EST) ~-=--mmmcmmmaeaan 10:23 aum, |} 10:26 a.m, | 10:30 a.m. ) 10:35 a.m.| 10:36 a.m.
S ft) 31 42 10
Temperature (°F) ----- Top 53 53 53 53 52 T. 53
Bottom 53 53 53 B. 53
PHccememencmmeicamen Top 6.7 6.9 7.1 6.9 6.9 T. 6.9
Bottom 6.9 6.9 6.7 B. 6.8
Specific conductance
(micromhos at 25°C) Top 110 106 105 105 99.7 T. 105
Bottom 108 105 105 B. 106
Dissolved oxygen -~=--- Top 9.3 10.0 9.5 9.7 9.3 T. 9.6
B.O.D.(5-day, 20°C)-- Top 1.2 1.9 1.8 1.8 1.4 T. 1.6
Chloride (Cl) -~--~---- Top 6.0 6.0 5.0 6.0 4.0 T. 5.k
Bottom 5.0 5.0 5.0 B. 5.0
Suspended sediment --- T s e e e s s e e v s e e Composite. . . . ... ... |T. 15
® I | ! i i
Location —Torresdale Intake, Philadelphia, Pa. Date_ June 6, 1950 Sampling study No.— 11
Weather. Misty Water discharge at Trenton (cfs)——218,900 .
Station
Pennsylvania |west Center Center  |East Center | NeW Jersey | po o
side side age
Time (EST) -----===mu-onmnas 10:27 a.m.| 10:30 a.m. | 10:35 a.m. | 10:37 aum.| 10:42 a.m.
S g () 31 28 17
Temperature (*F) ~---- Top 68 67 69 69 70 T 69
Bottom 70 70 70 B. 70
PH -=-oomm oo Top 6.7 6.8 6.8 6.7 6.6 T. 6.7
Bottom 6.7 6.5 6.7 B. 6.6
Specific conductance
(micromhos at 25°C) Top 12 108 105 105 102 T. 106
Bottom 108 107 105 B. 197
Dissolved oxygen --~---~ Top 5.8 5.9 6.1 6.0 5.8 T, 5.9
B. 0. D, (5-day, 20°C) -~ Tup 1.1 6 1.2 1.5 1.7 T. 1.2
Chloride (C1) ~=---=n-- Top 5.0 5.0 4.0 5.0 5.0 [T, .8
m 5.0 4.0 4.0 B. 4.3
Suspended sediment --- Top ....,.!......l...Cumpojite.....l.,.... T. 19

Location.— Torresdale Intake, Philadslphia, Pa.  pate__ July 6, 1950 S
Cloudy Water discharge at Trenton (c!s)_.__‘.u_ﬁ_,

Station
|Pennsylvania [y, New Jersey
side est Center Center East Center side Average
Time (EST) ~=~<--vomecomumanan 11:35 a.m.| 11:40 a.m. | 11:45 a.m. | 11:50 a.m.| 11:55 a.m.
Sounding (ft] 33 30 by
Temperature (°F} ----- Top 78 78 78 78 78 T. 78
Bottom 78 78 78 B. 78
| it Top 6.7 6.7 6.7 6.7 6.7 T. 6.7
Bottom 6.7 6.6 6.6 B. 6.6
Specific conductance
(micromhos at 25°C) Top 129 125 125 124 124 T. 125
Bottom 130 125 126 B. 127
Dissolved oxygen -~---- Top 4.0 4.3 L.5 4.5 4.6 T. Lok
B.O.D.(5-day, 20°C)-- Top 1.7 2.0 2.0 2.0 1.5 T. 1.8
Chloride (C1) --------- Top 6.0 6.0 6.0 6.0 7.0 T. 6.2
Bottom 6.0 6.0 6.0 B. 6.0
Suspended sediment --- Top C e s s s s e e s e . Composite. . . . . . . .. . T, 34
1 1 i
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Table 8, -~-WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.._Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location —_Torresdale Intake, Philadelphia, Pa. pate__August 2, 1350 Sampling study No. 13

Weather_ Overcast, Water discharge at Trenton (cfs)—2.090
Station
Pennsylvania West c Cent New Jersey | ,.
side est Center enter East Center side wverage
Time (EST) -=remmmmmnmmcoannn 10:20 a.m, | 10:18 a.m, | 10:15 a.m 10:12 a.m. | 10:10 a.m.
(1) 27 37 9
Temperature (°F) --=~- Top 78 78 73 77 77 T. 78
Bottom 78 78 78 B. 78
PH--mmcmmm e Top 0.6 0.7 0.7 6.9 6.7 T. 6.7
Bottom 6.6 6.8 0.7 B. 6.7
Specific conductance
(micromhos at 25°C) Top 159 155 154 160 147 T. 155
157 166 156 B. 160
Dissolved oxygen ------ 5.4 5.6 5.6 5.7 5.8 IT. 5.
B.O.D. (5-day, 20°C) 1.9 2.1 2.3 2.8 2.5 T. 2.3
Chloride (C1) -~ 6.0 7.0 5.0 7.0 6.0 T. 6.2
7.0 7.0 6.0 B. 6.7
Suspended sediment -~- Top e e e e . pr .]. . .Composlite. . .l' .. .. T 23
Location —_Torresdale Intake, Philadelphia, Pa.  Date Sampling study No.— M4
Weather_Clear Water discharge at Trenton (cfs)—4,860
Station
Peﬂf;fgyle“"ia West Center Center  |East Center Nev;i{i:rsey Average
Time (EST) ----==n=n=mnemecan 1:40 pome| Ll:bd pum. 1:47 p.m. 1:51 pom.| 1354 p.m.
Sounding (£t 2 b 2 7% T 7
Temperature (°F) ----- Top 7 76 7 7 -
e Bottom 76 76 76 B. 76
e - F Top 7.1 7.0 6.9 6.8 6.9 T. 6.9
Bottom 7.1 7.1 7.0 B. 7.1
Specific conductance
icromhos at 25°C) T 172 172 169 169 168 T. 170
(micro o T 17 170 168 B. 170
Dissolved oxygen - 5.0 5.0 5.5 5.8 6.0 T. 5.5
B.O.D.(5-day, 20°C) .9 1.5 1.5 5.1 2.7 T. 2.3
Chloride (Cl) ------- -~ Top 9.0 9.0 9.0 9.0 9.0 |T. 9.0
Bottom 9.0 9.0 9.0 B. 9.0
Suspended sediment -~- Top e e e e e e .. +..Composite. . . . . .. .. .. |T. 16
1 1 i
Location T le_Intake, Philadelphia, Pa. Date Sampling study No, —15
Weather—_Misty Water discharge at Trenton (cfs)—2,8,0
Station
Pennsﬁ:vama 'West Center Center  |East Center Nev;i%:rsey Average
Time {(EST) ~-------- e maa 1:40 pam.|  1:45 p.m 1:50 p.m. 1:55 pom.| 2:00 p.m.
Sounding (ft) 30 33 19
Temperature (*F) ----- Top 68 66 66 66 66 T. 66
Bottom &7 67 66 B. 67
PH---mmmcccenmc e Top 6.7 6.7 6.8 6.7 6.7 T. 6.7
Bottom 6.7 6.8 6.7 B. 6.7
Specific conductance
(micromhos at 25°C) Top 180 181 171 170 170 T. 174
Bottom 181 181 179 B. 180
Dissolved oxygen ------ Top 6.0 6.1 [ 6.1 6.2 |T. 6.2
B.0.D.(5-day, 20°C) -- Top .0 4 .5 .0 .0 T. .2
Chloride (C1) «--eoneue Top 8.0 8.0 7.0 7.0 7.0 T. Teh
Bottom 8.0 8.0 7.0 B. 7.7
Suspended sediment --- Top ......I......l...Composllte.....l......T. 7
Location —lorresdale Intake, Philadelphia, Pa.  Date November 2, 1950 s study No. 16
Weather__Overcast Water discharge at Trenton (cfs)—2,850
Station
Pem;azlevania West Center Center  |East Center Nev;é:rssy Average
Time (EST) ~--ve-econmmanoaan 1:17 p.m.| 1:21 p.m, 1:24 pem. 1:27 p.m.| 1:29 p.m.
Sounding 29 31 9
Temperature (°F) ----- Top 63 62 62 62 62 T. 62
Bottom 63 62 62 B, 62
pH-. -~ Top 6.8 6.9 6.9 6.9 6.9 T. 6.9
Bottom 6.9 6.9 6.9 B. 6.9
8pecific conductance
(micromhos at 25°C) Top 200 197 192 174 181 'T. 189
197 1392 171 B. 187
Dissclved oxygen -- - 8.4 8.4 v 2.9 10.4 T. 9.3
B.0.D.(5-day, 20°C) == 1.3 1.6 2.6 2.9 IT. 2.1
Chloride (Cl) --------- hu i 10 10 10 10 T. 10
10 10 9.0 B. 9.7
Suspended sediment --- Top .. ...'......:...Compos'ne.....‘...... T. 22
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Table 8. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses m parts per million

Location Jorresdale Intake, Philadelphia, Pa. _ Date—.December 4, 1950 Sampling study No.—- 17

Weather__ Light Rain Water discharge at Trenton (cfs)— 18,000
Station
Pennsylvania West Center Center East Center New Jersey Average
side side
Time (EST) -~ 11:20 a.m,| 11:15 a.m. | 11:10 a.m. | 11:05 a.m.| 11:00 a.m.
Sound: ft) 32 33 18
Temperature (°F) ----- Top 42 42 43 43 43 T. 43
Bottom 43 43 43 B. 43
) Top 8.5 b.5 h.5 b.5 b4 T. 6.5
Bottom N 5.5 6.5 B. 6.5
Specific conductance
{micromhos at 25°C) Top 108 105 99.4 150 pOY 'T. 103
Bottom 106 101 101 B. 103
Dissolved oxygen ------ Top 12.1 12.2 12,0 12.0 12.4 T. 12.1
B.0.D.(5-day, 20°C) -~ Top 3.7 4.0 2.3 2.2 2.5 T. 2.9
Chloride (Cl) ----=-=== Top 4.0 4.0 2.0 b0 4.0 T, 3.6
Bottom 4.0 4.0 4.0 B. 4.0
Suspended sediment --- Top ......i......'...Compos[xte....,l...,.,T. 26
Location JQEMM_&_ Date_January 3, 1951 _ Sampling study No..—18
v Water discharge at Trenton (cfs) . £,210
Station
Pennsylvania West Center Center East Center Nev;l.!jeersey Average
Time (EST) -~=rv=-mnmmnmeaceann 9:53 a.m.|  3:50 a.m. 9:46 a.m. 9:43 a.m.|  9:40 a.m.
Sounding (ft 24 39 30
Temperature (°F) ----- Top 34 35 35 35 35 T. 35
Bottom 35 35 36 B. 35
3 Top 6.7 6.6 7.0 6.7 6.9 T. 6.8
Bottom b.6 6.6 6.7 B. 6.6
Specific conductance
(micromhos at 25°C) Top 164 166 168 w8 147 T. 159
166 162 149 B. 159
Dissolved oxygen 12.0 12.0 12.5 12.0 12.0 T. 12.1
B.O.D.(5-day, 20°C)-- Top 5.4 6.0 6.2 3.0 1.9 T. 4.5
Chiloride (Cl) -- 6.0 6.0 6.0 4.0 4.0 T. 5.2
6.0 6.0 4.0 B. 5.3
Suspended sediment --- T e+ 4 e v i a4 e+ .. .Composite. . . .. ... ... T. 13
per * i I > J

Location —Torresdale Intake, Philadelphia, Pa.  Date_March 2, 1951 Sampling study No.—19

Weather__Clear Water discharge at Trenton (cfs)—13,600
Station
Pennsylvania wec: center Center  |East Center Nev;i-ldeersey Average
Time (EST) -- - 12:05 pomd 12:10 pum. | 12:15 pem.| 12:20 p.m.f 12:25 p.m.
Sounding (ft) - ~ 36 28 20
Temperature (°F) ----- Top 43 42 42 43 43 T. 43
Bottom 42 43 43 B. 43
S : (. Top 6.5 6.6 6.7 8.7 6.8 IT. 6.7
Bottom 6.7 6.8 6.8 B. 6.8
Specific conductance
(micromhos at 25°C) Top 109 105 101 103 97.5 T. 103
Bottom 104 102 101 B. 102
Dissolved oxygen ~~---~ Top 12.9 13.2 12.6 12.9 12.8 T. 12.9
B.0.D.(5-day, 20°C)-- Top 3.0 3.9 3.0 3.3 3.3 [T. 3.
Chiloride (Cl) ~--~~=eun Top 4.0 4.0 4.0 4.0 3.0 T. 3.8
Bottom 4.0 4.0 4.0 B. 4.0
Suspended sediment --- Top .......l.....,1...Composlite.....]...... T. L

Locanon Jmﬁsdals_lnt.m,_ﬂmladelph.u,._\?a._ DateApril 2, 1351 Sampling study No. _20____

Water h at Trenton (cfs)
Station '
Pe“";; lvania |yt Center Center  |East Center Nev;i.ldirsey Average
11:13 a.m.{ 11:15 a.me | 11:17 a.me | 11:19 a.m.| 11:2) a.m.
42 27 22
45 45 45 45 L6 T. 45
45 45 L5 B. 45
6.7 6.8 6.9 6.9 6.6 T. 6.8
6.7 6.7 6.7 B. 6.7
Specific conductance
(micromhos at 25°C) Top 59.0 59.6 61.8 57.7 62.6 T. 60.1
57.0 57.5 57.1 B. 57.2
Dissolved oxygen 11.0 11.5 14.0 12.0 10,8 T. 11.9
B.O.D. 1.4 1.5 4.5 2.3 1.8 T. 2.3
Chiloride (CI) 3.0 3.0 3.0 3.0 3.0 T. 3.0
3.0 3.0 3.0 B. 3.0
Suspended sediment --- Top .......l.........Composlite...A.l......T. 91
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Table 8. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continaed
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

!.m:atmn_1:.<znx'_e&1s\.LM.Ma_d.amm‘a.\_ﬁk~ Date—May 1, 1951 _ Sampling study No..— 2L
Water discharge at Trenton {(cfs)— 13,000 ___

Station
Pennsylvania West Cent Cent East Cent New Jersey | ,,
side enter nter 38! enter side verage
Time (EST) ~--~---m=eceancaan 940 a.m.| 9:38 a.m. 9:36 a.m. 9:33 a.m.| 9:30 a.m.
( 33 37 18
6l 61 61 6l 61 T, 61
61 61 61 B, 61
7.0 7.0 7.1 7.1 7.1 T. 7.1
7.0 7.0 7.1 B, 7.0
Specific conductance
(micr~mhos at 25°C) Top 119 115 119 109 109 T. 114
Bottom 115 118 109 B. 114
Top 8.7 8.7 8.3 8.1 7.0 T. 8.2
°C) -- Top 3.0 2.7 2.5 1.1 DT, L9
Top 6.0 6.0 6.0 6.9 6.0 T. 6.0
Bottom 6.0 6.0 6.0 B. 6.0
Suspended sediment --- Top R R .Composlite.....l.. e .o |T. 31
Location Ig:zag_d_gle Intake, Philadelphia, Pa, pate_ June 7, 1951 ing study No. 22
T Water discharge at Trenton (cfs)—£,070
Station
Pennssh)%vama ‘West Center Center East Center Nev;&eersey Average
Time (EST) ----------ccmeeune 12:06 p.m.| 12:08 p.m. | 12:10 p.m. | 12:15 p.m.| 12:17 p.m.
S ng (ft) 30 28 9
Temperature (°F) ~---~ Top 7 Th T T T T. 74
Bottom Th A Th B,
) ; (TR —— Top 6.9 7.0 6.9 7.0 0.8 T. 6.9
Bottom 7.0 6.8 6.9 B, 6.9
Specific conductance
{micromhos at 25°C) Top 133 133 130 126 118 T. 128
Bottom 133 127 123 B. 128
Dissolved oxygen ------ Top 6.5 6.5 6.8 6.8 6.7 T, 6.7
B.O.D. (5-day, 20°C) -- Top 2.3 2.5 2.9 1.8 2.3 T. 2.4
Chloride (Cl) --------- Top 6.0 5.0 6.0 6.0 5.0 T. 5.6
Bottom 6.0 5.0 6.0 B. 5.7
Suspended sediment --- Top e e e e e e e e e e e e T 20

o
B
8
=
H

Location —Torresdale Intake, Philadelphia, Pa. Date_ July 5, 1951  __ Sampling study No.——.23

Cloudy Water discharge at Trenton (cfs)— 95190
Station
(P em';sigvama West Center Center East Center Ne‘;i{:er sey Average
Time (EST) 10:15 a.m.| 10:17 a.m. | 10:21 a.m. | 10:25 a.m.| 10:27 a.m.
1t} 32 27 8
Temperature (°F) ----- Top 7 76 76 76 7 T. 76
Bottom 77 76 76 B. 76
| R Top 7.0 7.1 7.1 7.0 6.9 T. 7.0
Bottom 7.2 7.0 7.1 B. 7.1
Specific conductance
(micromhos at 25°C) Top 135 153 152 154 132 T. 145
Bottom 150 151 142 B. 148
Dissolved oxygen ~~--~- Top 5.5 5.4 Sely 5.2 5.4 T. 5.k
B.O.D.(5-day, 20°C)-- Top 1.0 .9 6.6 1.5 1.6 T, 2.3
Chloride (Cl) --------~ Top 6.0 6.0 6.0 6.0 6.0 T, 6.0
Bottom 0.0 6.0 0.0 B. 6.0
Suspendedsed.iment --- Top R R N Composite. . . . e e . [T 18
Locanon _Qm@%e“_ﬂﬂ;ﬂ*ﬁ_a-_&:_ Date—.August 1, 1951 Sampling study No.——2b
Joudy Water discharge at Trenton (cfs)——12,400 _ __
Station
*Pemg lvania igect Center Center East Center Nev;i.;eersey Average
Time (EST) -----vwv-- R et 12:00 n. 12:02 p.m. | 12:04 p.m, | 12:06 p.m.| 12:08 p.m.
(ft) 35 30 17
Temperature (*F) ----~ Top 76 76 76 76 76 T. 76
Bottom 76 7" 76 B. 76
PH-vmecmcmcaccennenan Top 6.8 6.9 7.9 7.0 6.9 T. 6.9
Bottom 5.9 ©.9 7.0 6.9
Specific conductance
{micromhos at 25°C) Top 164 166 158 162 157 T. 161
Bottom 162 160 159 B. 160
Dissoived oxygen - - Top 5.7 6.1 6.4 0.0 6.1 T. 6.1
B.0.D.(5-day, 20°C) -~ Top 4ol 2.7 2.8 .9 3.1 T. 2.7
Chloride (Cl) --~---=-= Top 4.0 4.0 4.0 4.0 40 T. 4.0
Bottom 4.0 4.0 4.0 B. 4.0
Suspended sediment --- Top e e e s s s s s e e e . oComposite. .. ... ... .. |T. 35
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Table 8. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location _Torresdale Intake, Philadelphia, Pa. Date__September 6, 1951
Rain

Sampling study No, —— <2
Water discharge at Trenton (cfs)_la—_

Station
Pem;siglevama ‘West Center Center East Center Newsg‘eersey Average
12:20 p.m.| 12:22 p.m. | 12:24 p.m. | 12:26 p.m.| 12:28 p.m.
29 38 15
75 75 75 75 75 T. 75
75 75 75 B. 75
7.0 7.1 7.1 7.0 6.9 T. 7.0
7.1 7.1 7.9 B. 7.L
Specific conductance
(micromhos at 256°C) Top 202 202 202 196 185 T. 197
Bottom 202 199 195 B. 199
Dissolved oxygen ------ 5.6 5.5 5.3 5.4 5.6 T. 5.5
B. 0. D. (5-day, 20°C) 1.8 1.9 1.9 1.9 1.7 (T, 1.8
Chloride (Cl)} <-------- 6.0 6.0 6.0 5.0 6.0 T. 5.8
Bottom 7.0 7.0 6.0 B. 6.7
Suspended sediment --- Top 3 .....I......]...Composlns.....i... L. T 11
Location __Torresdale Intake, Philadelphia, Pa. pate_ October 2, 1951 Sampling study No.— 26
at! Clear Water discharge at Trenton (ds)___niL._.._
Station
Pem!\;sigtvania West Center Center  |East Center Newsi.zi:rsey Average
Time (EST) ----~~-vrmmmcenae 1:19 p.m. 1:20 p.m. 1:23 p.m. 1:26 p.m.| 1:28 p.m.
ng (t) 40 35 15
Temperature (°F) ----~ Top 7 7L 70 70 70 T. 70
Bottom 0 70 70 B. 70
) B Top 6.5 6.6 6.7 6.6 6.6 T. 6.6
Bottom 6.5 7.3 6.5 B. 6.8
Specific conductance
{micromhos at 25°C) Top 235 214 208 205 215 T, 215
210 207 205 B. 207
Dissolved oxygen -=----- 3.6 body 4.7 5.5 6.1 T. 4.9
B. 0. D. (5-day, 20°C) - 8.1 3.9 4.2 2.7 2.6 |1, 4.3
Chloride (Cl) -----=--- 11 10 10 9.0 13 T. 10
10 9.0 9.0 B. 9.2
Suspended sediment --- Top R R .Camposlite. R T. 35
Location — Torrasdale Intake, Philadelphia, Pa.  Date. Sampling study No\ 27
Cloudy Water discharge at Trenton (cfs)— 37,700
Station
Pem:y;vama West Center Center  |East Center Ne';i‘zr SeY | Average
Time (EST) ~-~=~=c-vmremmaaan 1:45 p.m.| 1:47 p.m. 1:49 p.m. 1:52 p.m.f 1:55 p.m.
8 ) 32 45 16
Temperature (°F) ----- Top 46 45 46 46 L6 T. 46
Bottom 4t 45 45 B. 45
PH----ceoncrmmccenann Top 6.7 6.6 bk 6.5 6.6 T. 6.6
Bottom 6.5 6.6 ol B. 6.5
Specific conductance
{micromhos at 25°C) Top 94.2 94.0 9.8 95.0 105 T. 9.6
95.8 94.3 99.5 B. 96.5
Dissolved oxygen --~--- 10.8 10.5 11.1 11.1 10,0 T, 10.7
B.O.D. (5-day, 20°C) 2.9 1.2 1.8 2.2 .8 T l.e
Chloride (Cl) «~--v-v-- 3.0 3.0 2.0 3.0 4.0 T. 3.2
4 sedim 3.0 3.0 3.0 B. 3.0
Suspended se ent --- T “ v s s s e e na e+ e s +oComposite. . . . .. ... . . |T. 41
* i i . 0
1.ocaunn MMM&;.&J_ Date_December 5, 1951  Sampling stady No.— 28 .
Water discharge at Trenton (cfs)—12,500
Station
Pemgsigévania West Center Center East Center Nev;g;rsey Average
Time (EST) - 2:11 p.m.| 2:14 p.m. 2:16 p.m. 2:18 p.m.| 2:20 p.m.
Sounding (ft 30 31
Temperature (°F) ----- Top 43 41 NS 42 42 T. 42
m Ll 42 42 B. 43
PH-cmmmmmmmcm e Top 6.9 7.2 6.9 6.9 6.8 T. 6.9
Bottom 6.9 6.9 6.9 B. 6.9
Specific conductance
(micromhos at 25°C) Top 132 133 133 136 124 T. 132
Bottom 135 134 132 B. 134
Dissolved oxygen ------ Top 12.2 12.2 12.4 12,2 12.1 T. 12.2
B. 0. D. (5-day, 20 Top 3.6 3.1 3.6 3.4 3.8 T. 3.5
Chloride (C1) --------- Top 5.0 5.0 4.0 0.0 6.0 T. 5.2
Bottom ©.0 5.0 4.0 B. 5.0
Suspended sediment --- Top PRSP | P .j. . .Compoiite. « .. .l. ..... T. 14




CHEMICAL QUALITY OF WATER AT TORRESDALE INTAKE STATION 75

Table 8. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

!ocauon Torresdale Intaks, rniladelpnia, Fa. Date_danuary 3, 1952 Sampling study No.— 29
Clear Water discharge at Trenton (cfs)-30,500
Station
*Pem;sigzvanla West Center Center  [East Center NewsiJ;rsey Average
Time (EST) -~====n=mmnmenemnn 10:30 a.m. | 10:35 a.m. | 10:37 a.a. | 10:40 a,m, | 10:42 a.m.
Sounding 31 27 21
Temperature (°F) ~---- Top 38 39 39 39 39 T. 39
Bottom 39 38 38 B. 38
Py ; S Top 7.1 7.2 7.2 7.1 6.9 |r. 7.1
Bottom 7.1 7.2 7.1 B. 7.1
Specific conductance
(micromhos at 25°C) Top 136 133 127 122 17 T, 127
Bottom 132 128 123 B. 128
Dissolved oxygen ------ Top 11.2 11.4 10.5 10.6 10.8 T. 10.9
B. 0. D.(5-day, 20°C) -- Top 1.7 3.5 .9 1.0 1.7 |T. L8
Chloride (C}) ===------ Top 4.0 5.0 4.0 4.0 4.0 T, 4.2
Bottom 40 [Ase] 4.0 B. 4.0
Suspended sediment --- Top b e e e e s s e es .. .Composite. .. .. ... ... |T. 19
1 1 | 1
Location Torresdale Intake, Philadelphia, Pa. Date_February 5, 1952 8 ling study No. 30
Clear Water discharge at Trenton (cfs)-39,800
Station
Pennsylvania |w. ot Center Center  |East Center | New Jersey | ,
side enter side verage
Time (EST) ----~=-==mcacau-mx 10:55 a.m. 11:00 a.m. {11:02 a.m, 11:05 a.m, | 11:07 a.m.
Soundi 35 30 17
Temperature (°F) ----- Top 41 40 L0 41 £ T.
Bottom 41 A1 41 B. 4
L R Top 7.0 6.5 6.6 6.6 6.5 T. 6.6
Bottom 6.6 6.6 6.6 B. 6.6
Specific conductance
(micromhos at 25°C) Top 13 114 111 112 117 T. 13
Bottom 11y 112 11 B. 112
Disselved oxygen ~----~ Top 12.4 12.4 12,4 12.6 12.4 T. 12.4
B. 0. D. (5-day, 20°C) -~ Top 4.0 3.5 3.1 3.6 3.5 T. 3.5
Chloride (Cl) -~~-----~ Top 3.0 2.0 2.0 3.0 5.0 T, 3.0
Bottom 3.0 2.0 3.0 B. 2.7
Suspended sediment --- Top boe v o l [ .’. . .Composlite. “ e .l. « o . [T. 49
Location gg:x'esdale Intake, Philadelphia, Pa, Date March 5, 1952 _ Sampling study No, 31
Weather. Water discharge at Trenton (cfs)—2,730 .
Station
Pem:zvania West Center Center  |East Center Newsi.!dirsey Average
Time (EST) ~~---ccmcmmemmnaan 11:15 a.m. | 11:18 a,m, { 11:21 a,m. | 11:25 a.m, | 11:28 a.m.
Soundi = 42 34 16
Temperature (°F) ----- Top 39 40 39 40 40 .
Bottom 39 39 39 B. 39
| Top 6.9 6.7 6.7 6.5 6.7 T. 6,7
Bottom 6.7 6.7 6,7 B. 6.7
Specific conductance
(micromhos at 25°C) Top 157 157 153 154 152 T. 155
Bottom 162 157 154 B. 158
Dissolved oxygen ------ Top 10.0 11.0 10.7 1.2 11.0 T. 10.8
B.0.D, (5-day, zo"c) == Top 1.7 3.0 2.2 2.6 2.0 T. 2.3
Chloride (Cl) -- 6.0 6.0 6.0 6.0 6,0 T. 6,0
.0 6.0 4.0 B 5.3
Suspended sediment --- Top ,.....]......l...Composlnte.....1......T. 17

Location _Twﬂlﬂ_m_ﬂﬂ_ihla__ Date.April 2, 1952 _ Sampling study No. 32
Weather_ C1e8! Water discharge at Trenton (cfs)—22,700
Station
Pennssigvanil ‘West Center Center East Center Nev;i{leerSey Average
Time (EST) --------==s=cma-mv 11:15 a.m. | 11:18 a,m, | 11:21 a.m, | 11:24 a.m, | 11:27 &.m,
Sound 34 38 25
Temperature (*F) ----- Top 49 49 49 49 50 T. 49
Bottom 49 49 50 B. 49
[0 ; F N, Top 6.7 6.6 6.7 6.7 6.8 T. 6.7
Bottom 7.1 6.7 6.7 B. 6.8
Spectfic conductance
(micromhos at 25°C) Top 99.2 99.2 96.5 945 945 T. 9.8
103 97.0 95.7 B. 98.6
Dissolved oxygen ------ 10.5 9.9 9.6 9.2 9.8 T. 9.8
B.0.D.(5-day, 20°C) -9 -9 .8 3 1.0 T. .8
Chloride (CI) --------- 3.0 3.0 3.0 3.0 3.0 T. 3.0
Bottos 3.0 2.0 3.0 B. 2.7
Suspended sediment --- Top .......l......I...Composlite.....‘...... T. 10
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Table 8. -~WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphiz and U. 8. Geological Survey; analyses in parts per million

Location _Torresdale Intake, Philadelphia, Pa,

Date _May 5, 1952

Weather__Jvercast

Sampling study No,—33

Water discharge at Trenton (cfs)-18,700

Station
Pennsylvania (West Center Center East Center Nev;l.ldirsey Average
Tune {EST) -~ 10:12 a.m, | 10:15 a.m. | 10:18 a.m, | 10:20 a.m. | 10:22 a.m.
S g (i) 33 40 18
Temperatnre( F) -=--- Top 58 58 57 57 58 T. 58
Bottom 58 58 58 B. 58
[ R Top 6.7 6.7 6.8 6.7 6.7 T. 6.7
Bottom 7.4 6.8 6.8 B. 7.0
Specific conductance
(micromhos at 25°C) Top 124 120 116 111 106 T. 115
Bottom 120 115 111 B. 115
Dissolved oxygen ------ Top 8.6 8.8 8.8 8.8 9.0 T. 8.8
B. 0. D.(5-day, 20°C) -- Top 1.0 1.0 .8 2.0 2.2 T. L4
Chloride (Cl) ---=--=-= Top 3.0 4.0 3.0 2.0 40 T. 3.2
Bottom 3.0 3.0 2.0 B. 2.7
Suspended sediment --- Top .| .]‘.. ompos’ite.....‘...... T. 18
Location _Torresdale Intake, Philadeiphia, Pa, Date_June 4, 1952 study No, —34.

Weather_Cloudy

Water discharge at Trenton (cfs)-28,600

Station
Pem;si :““i‘ West Center Center  |East Center N";i‘:,:' SeY | Average
Time (EST) ~---~--vscoceeaae 9:52 a.m. | 9:54 a.m. 9:56 a.m, 9:58 a.m. | 10:00 a.m,
Sounding 35 37 1
Temperature (°F) «e-u- Top 67 66 66 67 68 IT. 67
Bottom 69 69 68 B. 69
1Y) (RN Top 6.8 6.8 6.7 6.8 6.6 T. 6.7
Bottom 6.6 6.7 6.7 B. 6.7
Specific conductance
(micromhos at 25°C) Top 7.5 RO 0.4 89.7 89.1 T. 91.7
Bottom 9.8 90.2 89.1 B. 9.4
Dissolved oxygen - Top 7.7 7.7 7.9 7.8 7.5 T. 7.7
B.0.D.(5-day, 20°C)-~ Top 2.2 1.6 L4 1.3 1.4 T. 1.6
Chloride (C1) ~=mmmnmun Top 2.0 2,0 2.0 2.0 2.0 T. 2.0
Bottom 2.0 2.0 2.0 B. 2.0
Suspended sediment --- Top ......I......I...Composlne.....‘.... . |T. 16
Location -Torresdale Intake, Philadel; Date_July 7, 1952 S: ling study No 35
Weather _ Light Clouds Water discharge at Trenton (cfs)—31370
Station
‘Pem;siglevania 'West Center Center  |East Center Ne";&z’ S€Y | Average
Time (EST) -~ 10:35 a.m. | 10:33 a.m. 10:31 a.m. 10:29 a.m. | 10:27 a.m.
di 30 35 9
Temperature (°F) ----- Top 80 80 81 80 81 IT. 80
Bottom 8l 81 8l B. 8L
'S S, Top 6.8 7.2 7.1 6.9 6.9 'T. 7.0
Bottom Teb 6.9 6.8 B. 7.0
Specific conductance
(micromhos at 25°C) Top 179 185 178 170 172 IT. 177
77 180 10 B. 176
Dissolved oxygen -~~-~-~ 4.9 48 4.8 4e5 hedy T. 4.7
B.0.D. (5-day, 20°C) 7 5.2 2.2 2.6 1.3 T. 2.4
Chloride (CI) -~~--~on- 6.0 6.0 6.0 6.0 6.0 T. 6.0
7.0 6.0 6.0 B. 6.3
Suspended sediment --- Top ......i......l...Composlim..‘..l......1‘. 23
Location _Lorresdale Intake, Philadelphia, Pa. _ pate_August 6, 1952 Sampling study No.— 36
Weather. Water discharge at Trenton (cfs)— 4020
Station
*Penr:g:vma West Center Center  |East Center Nev;i{;rsey Average
12:15 pem. | 12:17 pem. | 12:20 pom. | 12:22 p.m.| 12:25 p.m.
34 40 18
81 80 80 80 80 IT. 80
80 80 80 B. 80
Top 6.6 6.7 6.7 6.7 6.8 T. 6.7
Bottom 6.7 6.7 6.8 B. 6.7
Specific conductance
(micromhos at 25°C) Top 178 168 164 159 157 T, 165
Bottom 169 163 160 B. 164
Dissolved oxygen -~ Top 5.1 5.1 5.2 6.5 5.7 T. 5.5
B.0.D.(5-day, 20°C)~~ Top 11.6 8.0 6.1 6.2 5.2 T. 7.4
Chloride (Cl) ~--w--=ux Top 8.0 8.0 7.0 7.0 7.0 T. 7.4
Bottom 7.0 7.0 7.0 B. 7.0
Suspended sediment --- Top e e l “ e e e .I. . .Compos'iw. PN .l. s e e e o T, 39
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Table 8. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location _Torresdale Intake, Philadelphia, Pa. Date_ September 3, 1952 Sampling study No.37
Water discharge at Trenton (cfs)—232:990

Weather_ Clear

Station
Pemgg!l!vanh West Center Center East Center Newsﬂ;rsey Average
10:20 a.m. 10:22 a.m, | 10:25 a.m. | 10:27 a.m. | 20:29 a.m.
30 35 18
Th Th Th Th 7% T. T4
™ 75 (&l . 75
6.3 6.3 6.3 6,2 6.3 T. 6.3
6.3 6.3 6.3 B. 6.3
Specific conductance
{micromhos at 25°C) Top 162 160 160 148 143 T. 155
161 160 153 B. 158
Dissolved oxygen - 6.1 6.9 6.8 6.3 6.2 T. 6.5
B.O.D. (5-day, 20°C) 2.2 2.4 2.3 2.1 2.0 |T. 2.2
Chloride (Cl) ------~-- 7.0 5.0 5.5 5.5 6.0 T. 5.8
5.0 5.0 6.0 B. 5.3
Suspended sediment --- Top ......l......l...Composlite.....l.‘. . - |T. 18
Location ._Lorresuale Intake, Philadelphia, Pa.  Date_October 6, 1952  Sampling study No.—38
Weather.. Clear Water discharge at Trenton (cfs)— %2800
Station
‘Pennssicyllevmua West Center Center East Center Newsi.]deersey Average
Time (EST) --~- 11:45 a,m, | 11:48 a.m. | 11351 a.m. | 11:54 a.m, | 11:57 a.m.
Sounding (ft) --~ - 27 34 20
Temperature (°F) ----- Top 67 66 66 67 66 T. 66
Bottom 67 67 66 B. 67
) S Top 6.4 6.4 6.4 6.4 6.4 T. 6.4
Bottom 6.5 6.4 6.4 B. 6.4
Specific conductance
(micromhos at 25°C) Top 212 201 199 184 170 T. 193
Bottom 198 201 185 B. 195
Dissolved oxygen ------ Top Tob 7.6 8.1 8.0 7.9 T. 7.8
B.O.D. (5-day, 20°C) -- Top 1.5 1.9 2.0 2.2 2.5 T. 2.0
Chloride (C]) --=--mnn- Top 10 8.5 8.5 8.5 8.5 T. &.8
Bottom 8.0 8.5 8.5 B, 8.3
Suspended sediment --- Top .......l....‘.1.‘.Compos|jte.....1...... T. 1
Location _1orresdale Intake, Philadelphia, Pa. Date_November 6, 1952 study No. 39
Weather__Clear Water discharge at Trenton (cfs)——3,130
Station
Pam;slx;vsma West Center Ceater  |East Center Nev;l.;eer SeY | Average
Time (EST) ----nemvommccaenan 11:15 aem, | 11:18 a.m, | 11:21 a.m. § 11:2} a.m. | 11:27 a.m.
Sounding (ft) 40 33 15
Temperature (°F) ----- Top 50 49 49 49 49 T. 49
Bottom 49 5L 50 B. 50
PH-mmmmemmemcemc e Top 6.7 6.4 6.5 6.5 6.5 T. 6.5
Bottom 6.5 b.4 6.5 B. 6.5
Specific conductance
{micromhos at 25°C) Top 230 233 229 216 209 T. 224
Bottom 229 226 215 B. 223
Dissolved oxygen ~~---- 8.8 9.3 9.6 9.7 9.5 T. 9.4
B.O.D.(5-day, 20°C) -~ Top 2,1 2.6 2.4 2.7 2.6 T, 2.5
Chloride (Cl) -----=ven 10 1 1 11 11 T. 11
Bottom Ias 11 i1 B, 1l
Suspended sediment --- Top SN ...l..... . Composlite.....l...... T. 14

locahon Torresdale Intake, Philadelphia, Pa, Date_December 1952 Sampling study No. 40
Water discharge at Trenton (cfs)—10,300

Time (EST) ~-m-om-emmemecmee
1t)
Temperature (°F) ~---- Top
Bottom
PH----mommmemcceeoeee Top
Bottom

Specific conductance
(micromhos at 25°C) Top
Bottom
Dissolved oxygen ~~----
B. 0. D. (5-day, 20°C)-- 'rop
Chloride (Cl) «---=cw== Top
m
Suspended sediment --- Top

]

r............'...Comws’ite.....l......’l‘.

Station
Pem;sigzvanm West Center Center  |East Center Nev;;:;r S€Y | Average
1:53 p.m. 1:50 p.m. 1:47 p.m. 1:44 pem 134l pem.
35 40 24,

4L AL AL 41 41 T. 41

41 A% 4£2 B. 4
6.4 6.4 6.4 6.4 6.4 T, 6.4
6.5 6.4 6.5 B. 6.5

134 122 119 ny Lo T. 122

121 ng 120 B, 120
10.8 1.7 11.9 1.9 1.5 T. 11l.6
2.7 2,1 3.3 3.2 2.5 T. 2.8
5.0 5.0 be’ 5.0 5.0 |T. 4.9
5.0 5.0 5.0 B. 5.0

35

315391 O - 54 - 6
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Table 9. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.
Analyzed by City of Philadelphia and U, S. Geological Survey; analyses in parts per miliion

Location —Lehigh Avenue, Philadelphia, Pa. _ Date_ August 2, 1949 __ Sampling study No.— 1
Weather__Cloudy Water discharge at Trenton (cfs)— 2,940
Station
Pennsslgzvania West Center Center  |East Center Nev;i.zxeersey Average
Time (EST) -- - 8:30 a.m. - -
S g 34 34 28
Temperature (°F) ----- Top 84 84 83 82 84 T. 83
83 83 a3 B. 83
PH-=rvmcmemcmea e Top 6.1 6.1 6.1 6.1 6.0 T. 6.1
Bottom 6.0 6.1 6.0 B. 6.0
Specific conductance
{micromhos at 256°C) Top 264 271 277 274 266 T. 270
Bottom 281 275 273 B. 276
Dissolved oxygen ~-~--~ Top 3 .1 N .0 .0 T. .2
B.0.D.(5-day, 20°C} 19.0 17.0 16.0 15.0 18.0 T. 17.0
Chioride (Cl) -=--veun 16 16 17 17 16 T. 16
17 16 16 B. 16
Suspended sediment --- Top [ i

|

.......‘...Commsllte....

Location. Lehigh Avemue, Philadelphia, Pa.

Date_September 6, 1949  Sampling study No.—2

Weather__ Cloudy Water discharge at Trenton (efs)— 5,310
Station
*Pem;sig‘levama West Center Ceater  |East Center Nev;{ldeersey Average
- - 12:45 p.m. -~ —
44 34 23
7 78 78 78 78 T, 78
77 78 78 B. 78
6.6 6.5 6.6 6.5 6.6 T. 6.6
6.6 6.4 6.k B. 6.5
Specific conductance
{micromhos at 25°C) Top 318 354 360 363 347 T. 348
357 365 357 B. 360
Dissolved oxygen --~--- .9 o 3 1.0 1.0 T. W7
B.0.D. (5-day, 20°C) 6.4 6.3 5.0 4.0 2.0 T. L7
Chloride (Cl) -- 2 34 33 33 30 T. 31
32 33 33 B. 33
Suspended sediment --- Top I .‘...‘..Compojgte.....l”....T. 22

Location ——Lehigh Avenue, Philadelphia, Pa.  Date Qctober 4, 1949 . Sampling study No.—3 .

Weather__Rain Water discharge at Trenton (cfs)—3,520
Station
Sige West Center Center  |East Center Nev;i.!;rsey Average
Time (EST) ---m-nmvmmmmmmeaam - - 1:45 pom, - =
g (ft) 45 42 38
Temperature( F) === Top 70 70 70 70 70 T. 70
Bottom 69 69 69 B. 69
) R Top 6.4 6.6 6.4 6.4 6.4 T. 6.4
Bottom 6.4 6.6 6.6 B. 6.5
Specific conductance
(micromhos at 25°C) Top 366 416 417 391 361 T. 390
394 409 398 iB. 400
Dissolved oxygen -~ 2 .6 1.5 1.3 1.8 T. 1.1
B. 0.D. (5-day, 2 1.5 1.0 1.9 .0 4 T, 1.0
Chloride (C1) --~-~---- 38 50 50 4l 37 T. Lb
Botto [ 45 by B. 4l
Suspended sediment --- T e e e «+« Composite. . . . ... ... .| 17
'op i 1po; |
Location _Lehigh Avenue, Philadelphia, Pa. _ Date November 1, 1949 _ Sampling study No.
Weather__Cloudy Water at Trenton (cfs)—3s340
Station
Pem;siﬁvama West Center Center  |East Center Nevgi.;eersey Average
Time (EST) ~-=m=c-emencaceann — - 2:30 p.m. - -—
Lb Ly 20
Temperature (°F) ----- Top 58 58 58 56 61 T. 58
Bottom 58 58 56 B. 57
Y ; S, Top 6.6 6.6 6.6 6.6 6.8 |T. 6.6
Bottom 6.6 6.6 6.7 B. 6.6
Specific conductance
(micromhos at 25°C) Top 402 406 407 366 357 T. 388
412 LO4 365 B. 394
Dissolved oxygen 1.0 1.2 1.7 2.0 2.0 T. 1.6
B.0.D.(5-day, 20°C)-- Top 10.0 9.0 9.1 8.4 9.0 T. 9.1
Chloride (C1} =-==-===n Top 48 49 4L8 41 38 T. 45
Bottom 50 47 40 B. 46
Suspended sediment --- Top O | I )

................Cumpos[ite‘.....

|
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Table 9. -~ WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA, --Continued
lyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location Avenue, Philadelphia, Pa. Date_December 1, 194 Sampling study No.—35
Weather_ Clear Water discharge at Trenton (cfs).—4.970
Station
s enr;s{g:vania West Center Center  |East Center Nev;ineer SeY | Average
Time (EST) -------===-mmmmeun - - 2:00 p.m. - -
Sounding (ft) --- 43 32 2L
Temperature (°F) ----- Top 45 43 Ly 42 42 T. 43
Bottom Ll 4hy 41 B. 43
PH-rmcmcmccanca e Top 6.3 6.3 6.3 6.4 6.4 T. 6.3
Bottom 6.3 6.3 6.3 B. 6.3
Specific conductance
(micromhos at 25°C) Top 227 203 206 204 202 T. 208
Botlom 205 208 204 B. 206
Dissolved oxygen -----~ 4.1 4.8 5.1 5.7 4.9 T. 4.7
B. 0. D. (5-day, 20°C) -- 'rop P 1.5 .0 0 0 T 1a
Chloride (Cl) --------- 15 13 13 1 11 T. 13
Bottam 14 N 13 B. 1
Suspended sediment --- Top ......i......l...Composlite.....‘......T. 28
Location - Lehigh Avenue, Philadelphia, Pa. Date—January 3, 1950  Samphing study No.— 6
Weather_Light Rain Water discharge at Trenton (cfs)—11.100
Station
Pennssiglevania West Center Center | East Center Nev;&zrsey Average
Time (EST) -- 1:45 p.m.| 1:48 p.m. 1:52 p.m. 1:55 p.m.| 1:58 p.m.
Sounding (it) ~ 39 23
Temperature ( -— - - - - IT. -
- — - B. --
PH-m oo b.2 6.5 6.5 6.5 6.6 T. 6.5
6.4 0. 6.3 B. bl
Specific conductance
{micromhos at 25°C) Top 120 13 130 127 123 T. 128
Bottom 121 128 128 B, 12
Dissolved oxygen -~---- Top 9.0 9.0 8.2 8.4 8.6 T. 8.6
B.0.D.(5-day, 20°C) -~ Top .5 .5 .0 W0 .0 T. .2
Chloride (Cl) -----e=an Top 7. 8.0 7.0 6.0 9.0 T. T4
Bottom 8.0 7.0 8.0 B. 7.7
Suspended sediment --- Top ......j......J...Composiite.....J......T. 61
Location Lehx h Avenue, Philadelphia, Pa. Date_February 2, 1950 Sampling study No.— 2
W loudy Water discharge at Trenton (cfs)——13.200
Station
Pemggivania West Center Center  |East Center Nev;;z;rsey Average
Time (EST) ---~ 9:55 a.m.| 10:00 a.m. | 10:02 a.m. | 10:05 a.m.| 10:10 a.m.
Sounding (ft) --- - 45 27 24
Temperature (°F) Top 43 41 L1 40 40 T. 41
Bottom 40 40 40 B. 40
PH e e Top 6.5 6.8 6.2 6.8 6.9 T. 6.8
Bottom 6.8 6.8 6.8 B. 6.8
Specific conductance
(micromhos at 256°C) Top 155 147 110 109 111 T. 126
Bottom 114 1n9 109 B. 111
Dissolved oxygen ~----- Top 8.4 10.2 11,2 10.6 10.5 T. 10.2
B.0.D. (5-day, 20°C)-- Top 8.8 3.6 2.8 2.6 2.0 IT. 4.0
Chloride (Cl) ==-=n=nnn Top 2.0 6.0 5.0 5.0 5.0 . 6.0
Bottom 5.0 5.0 5.0 B. 5.0
Suspended sediment --- Top AR R e .Composjne. PN .‘. PP | R -
Location —_Lehigh Avenue, Philadelphia, Pa. Date__March 6, 1950 Samplimg study No. 8
Weather_ Clear Water discharge at Trenton (cfs)—1.080
Station
Pe““s%g'a““ West Center Center  |East Center N“;;Zr Sey | Average
Time (EST) ----vrommnmncanann 10:05 a.m.j 10:01 a.m. 9:58 a.m. 9:55 a.m,| 9:53 a.m.
Sounding (ft) 31 19 17
Temperature (°F) ----- Top s 34 35 35 36 T. 35
Bottom 35 35 35 B. 35
1) ; (O, Top 7.2 7.0 6.3 7.1 6.9 T. 7.0
Bottom 7.0 6.7 6.7 B. 6.8
Specific conductance
{micromhos at 25°C) Top 163 FTAN ks 4 148 T, 149
Bottom L4k 14€ 1.8 . s B. lt{(i )
Dissolved oxygen ------ Top 10.5 12.3 10.2 10. 11. T, .
B. 0. D.(5-day, 20°C) -~ Top 8.3 5.2 2.1 L0 46 T. 4.8
Chloride (Cl) ---==--=- Top 10 7.5 7.0 7.0 7.0 1. 7.6
Bottom 7.0 7.0 7.0 B, 7.0
Suspended sediment --- Top .......I......l...Composllte.....l......'l‘. 18
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Table 9. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

CHEMICAL CHARACTERISTICS OF DELAWARE RIVER WATER

Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per miilion

Location M’%M__EM— DateApril 4, 1950 ___ Sampling study No.—2
Water discharge at Trenton (cfs)—30.600
Station
Pennsslgivnnia 'West Center Center  |East Center Nev;g’:r SeY | Average
Time (EST) 1:46 p.m.| 1:50 p.m. 1:54 p.m. 1:58 p.m.| 2:00 p.m.
Soundi [ 40 27
Temperature (°F) ----- Top 48 47 47 47 48 T. 47
Bottom u7 46 47 B. 47
PH oot eeee Top 6.6 6.8 6.9 6.9 6.9 T, 6.8
Bottom 6.8 6.6 6.6 B. 6.7
Specific conductance
(micromhos at 25°C) Top 98.8 85.9 78.8 7.9 78.2 T. 83.7
83.7 88.5 79.6 B. 83.9
Dissolved oxygen ~~---- 10.0 10.2 11.0 10.5 10.7 T. 10.5
B.O.D.(5-day, 20°C) 6.2 3.4 2.9 2.5 2.7 |T. 3.5
Chloride (C1) ------=-- 5.0 4.0 4.0 4.0 4.0 T. b2
4.0 3.0 4.0 B. 3.7
Suspended sediment --- Top ...‘..]‘.....l...Compos'ne‘....‘.....'l‘. 20
Location —Lehigh Avenue, Philadelphia, Pa. __ Date_May 1, 1950  _ Sampling study No.
Weather__Rain Water at Trenton (cfs) — 12,300
Station
Pem‘:i vania | yegt Center Center  |East Center Nev{anx:rsey Average
Time (EST) ~---nnnemmmmoamaen 9:45 a.m. | 9:42 a.m, | 9:38 aum. | 9:35 a.m. | 9:3) a.um.
Sound £t 43 35 22
Temperature (*F) ----- Top 52 52 52 52 52 T. 52
Bottom 52 52 52 B, 52
[ ER Top 6.7 6.8 6.9 6.9 6.9 T. 6.8
Bottom 6.8 6.6 6.9 B. 6.8
Specific conductance
(micromhos at 25°C) Top 12 116 103 102 102 T. 109
Bottom 107 107 103 B. 106
Dissolved oxygen ------ Top 7.1 8.1 9.1 9.3 9.4 T. 8.6
B. 0. D. (5-day, 20°C) -- Top 5.k 2.7 1.3 1.5 1.4 T. 2.5
Chloride (Cl) --------- Top 0.0 4.0 5.0 4.0 4.0 T, 4.6
Bottom 5.0 5.0 4.0 B. 4.7
Suspended sediment --- Top ......].‘....I...Composlite.......‘...'l‘. 15
Location Avenue, Philade] Date_June 6, 1950 Sampling study Nosmo 11—
Weather ‘Water discharge at Trenton (cfs)—18,900
Station
P"“‘:givml West Center Center | East Center Nev;;z:rsey Average
Time (EST) ~~------ mm——————— 9:19 a.m.| 9:1lb a.m 9:13 a.m. 9:10 a.m.| 9:07 a.m.
Sounding 42 37 27
Temperature (*F) ----- Top 68 68 68 67 67 T. 68
Bottom 68 68 68 B. 68
pH-voneen ——m—————- «=- Top 6.4 6.5 6.5 7.2 6.6 T. 6.6
Bottom 6.4 6.6 [-2¥ B. 6.5
Specific conductance
{micromhos at 25°C) Top U0 126 124 122 17 T. 126
135 126 123 B. la8
Dissolved oxygen 2.3 3.1 3.6 43 4.8 T. 3.6
B.O.D.(5-day, 20 2.2 .0 Q0 .0 .0 T. A
Chloride (CI) -----=--- 8.0 6.0 7.0 6.0 6.0 [T, 6.6
7.0 6.0 6.0 B. 6.3
Suspended sediment --- Top .....]......1.‘.Composlite‘...‘].‘..‘.T‘ 1
Location _@.&wﬂ&.ﬂwma.%-__ Date_July 6, 1950 study No, 12
Weath Light Water discharge at Trenton (cfs)—£.130
Station
Side West Center Center  |East Center Nev;i{;rsey Average
Time (EST) ~~--mmmmmommoonee 12:35 p.m.| 12:40 p.m. | 12% 1.5 p.m. | 12:48 p.m.| 12:50 p.m,
ding (ft) A} 18
'rempenmre (°F) ---—- Top 78 78 78 78 77 T. 78
Bottom 8 78 T8 B. 78
pH-~-mmvmmme e Top 6.4 6.6 6.6 6.6 6.5 T. 6.5
Bottom 6.4 b.5 5.6 B. 6.5
Specific conductance
{micromhos at 25°C) Top 181 153 ik, 149 16 T. 155
149 2 153 B. 1.8
Dissolved .9 1.2 2.2 2,2 2.3 T. 1.8
B. 0.D. (5-day, 20°C)-- Top 6.2 2.9 2.5 2.5 3.6 |T. 3.5
Chloride (Cl) --- 10 8.0 8.0 8.0 8.0 T. 8.4
8.0 7.0 7.0 B. 7.3
Suspended sediment --- Top ...‘..]..H..'...Compoilte......,.H.T‘ 22
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Table 9. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. -_Continued

by City of P 1 and U. 8. Geological Survey; analyses in parts per million
Location __Lehigh Avenue, Philadelphia, Pa.  pate. August 7, 1950 Sampling study No,..—13__
Weather— Cloudy. Water discharge at Trenton (cfs)—3.090
Station
Penr;si évama West Center Center East Center “";;’d:r sey Average
Time (EST) --- 9:00 a.m. $:02 a.m. 9:05 a.m. 9:00 a.m.| 8:55 a.m.
Sounding (ft) 41 35 21
Temperature (°F) ----- Top 9 79 79 79 79 T. 79
Bottom 79 79 79 B. 79
o) e Top b.4 6.3 6.3 6.3 6.3 T. 6.3
Bottom 6.4 Ok 6.5 B. 6.4
Specific conductance
{micromhos at 25°C) Top 225 225 27 227 231 T. 225
Bottom 229 217 227 B. 224
Dissolved oxygen ------ Top W7 .8 .8 .9 1.0 T, .8
B.0.D. (5-day, 20°C) -~ Top 2.3 5.4 4.5 3.7 5.0 . 4.2
Chloride (Cl) --=------ Top 1 11 1 10 1 T, 11
Bottom 11 1 10 B. 11
Suspended sediment --- Top ... I ..I.‘.Compos'ite‘., ”I‘ e e s .o |T. 33
Location __Lenigh Avenue, Philadelphia, Pa. Date_September 6, 1950 study No 14
Weather_Clear Water discharge at Trenton (cfs)—L.860
Station
Penr;skyivlvama West Center Center  |East Center “e‘;{{f; SeY | Average
Time (EST) ----cmwenmmaaaanaan 2:45 pom.§ 2:43 p.m. 2:39 p.m. 2:37 p.m. 2:34 p.m.
Sounding (ft) 42 35 18
Temperature (°F) ----- Top 76 76 7% 76 70 T. 76
Bottom 76 76 76 B. 76
PH--meemmmccnmcaa e Top 6.7 6.7 6,7 6.7 6.7 T. 6.7
Bottom 6.5 6.6 6.6 B, 6.6
Specific conductance
(micromhos at 25°C) Top 202 185 180 185 186 T. 188
Bottom 185 181 185 B. 184
Dissolved oxygen - Top 1.4 1.4 2.0 2.0 2.2 T, 1.8
B.O.D. (5-day, 20°C) -~ Top 5.7 1.2 7.8 7.8 - T. 5.6
Chloride (Cl) --==emnn- Top 10 .U 8.0 9.0 3.0 T. 9.0
Bottom 8.0 9.0 9.0 B. 8.7
Suspended sediment --- Top .......|.‘....l...Composlite...‘.l......'!'. 10
Location —Lehigh averue, Fhiladelphia, Pa.  __ pate_October 3, 1950 study No,—15
Weather__Misty Water discharge at Trenton (cfs)——2:840
Station
P mmssiylvama West Center Center  |East Center Nev;i{;rsey Average
Time (EST) ---------cvecmacan 3:05 pom.| 3:10 p.m. 3:15 p.m, 3:20 p.m.| 3:25 p.m.
g (ft) 3k 37 23
Temperature (*F) ----- Top 69 68 68 &8 68 T. 68
Bottom 69 68 68 B. 68
[ S Top 6.3 A 6.3 6.5 6.4 T. 6l
Bottom 0.2 6.4 6.3 B. 6.3
Specific conductance
(micromhos at 25°C) Top 20 234 227 245 231 T. 235
226 29 226 B. 224
Dissolved oxygen -----~ .6 .6 .8 .7 .0 T. N
B.0.D.(5-day, 20°C) 5.7 45 3.5 2.8 3.3 T. 4.0
Chloride (Cl) - 14 14 1z 16 14 T. 14
14 12 14 B. 13
Suspended sediment --- Top ......j......1...Composlile.....‘....‘. T, 21
Location _Lehigh Avenue, Fhiladelphia, Pa. Date _November 2, 1950 _ Sampling study No,—26__
Weather. Cloudy Water discharge at Trenton (cis)_zaL
Station
Pennsylvanialyeqt center Center  |East Center | NeW Jersey | pyer
side side age
Time (EST) -~--ncocccacamanan 2:hhy pom.|  2:42 p.m. 2:39 p.m. 2:36 pom.j  2:33 p.m.
£t Lo 3k 24
Temperature (°F) -~--- Top bl 65 65 6l 3% T. 6l
65 65 65 B. 5
pH-- - 6.6 7.0 6.6 6.4 6.6 |T. 6.6
6.4 6.4 6.4 B. 6.4
Specific conductance
(micromhos at 25°C) Top 266 306 266 251 262 T. 270
Bottom 247 249 251 B. 249
Dissolved oxygen ------ Top .5 .5 1.1 1.2 Lok T. .9
B.O.D.(5-day, 20°C)-- Top 2.9 8.6 2.3 3.3 2.4 T. 3.9
Chloride (Cl) ~--====== Top 16 24 16 i 16 T. 17
Bottom 14 14 1, B. 14
Suspended sediment --- Top .......l......l...Camposlite...<.l...... T. 23
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Table 9. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Location —Lehigh dvenue, Philadelphia, Pa. . Date..l Ly 1350 study No. 17
Weather_Light Rain Water discharge at Trenton (cfs)— 16,000
Station
{Pennsylvania gt center Center East Center | NeW Jersey | 4
side side verage
Time (EST) -=mmmmommmmmomeas 2:23 p.m.| 2:20 p.m. 2:17 p.m. 2:15 p.m.| 2:10 p.m.
ing ( 37 23 23
Temperature (°F) ---~- Top 42 42 2 42 L3 T, 42
Bottom 2 42 43 B. 42
PH --vecccmmmnnacacann Top 6.2 0.4 6.5 6.5 bl T, bk
Bottom 6.3 6.4 6.7 B. 6.3
Specific conductance
{micromhos at 25°C) Top 124 103 104 103 104 T. 108
Bottom 108 106 105 B. 106
Dissolved oxygen ------ Top 12.7 2.7 12.7 12.7 12.7 T. 12.7
B. 0. D, (5-day, 20°C) -- Top 11.7 5.0 3.7 4.1 53 IT. 6.0
Chloride {C1)} ~==-n=-=- Top 0.9 4.0 4.0 4.0 4.0 T. Yoy
Bottom 4.0 4.0 4.0 B. 4
Suspended sediment --- Top .......I...,..l.-.Compos!im.....l...... T. 41
Location — Lehigh Avenue, Fhiladelphia, Pa____ pate.January 3, 1951 study No,— 18
Weather_ Clear Water discharge at Trenton (cfs)— 8,210
Station
Pem;sh;;zvama 'West Center Center East Center Nev;i";; sey Average
Time (EST) -~=--cmcmcmcmcaan 2:37 pam.| 2:34 p.m. 2:31 p.m. 2:28 pom.| 2:25 p.m.
S ng 41 33 29
Temperature (°F) ----- Top 37 35 35 35 36 T. 36
Bottom 36 3 36 B. 36
pH--- b.b 5.6 6.7 5.7 6.7 T. 6.7
Bottom 6.7 6.5 b.b B. 6.6
Specific conductance
(micromhos at 25°C) Top 164 156 153 148 150 T. 154
Bottom 159 154 150 B. 154
Dissolved oxygen ------ 1.1 11.2 10.9 11.3 10.9 T. 11.1
B.0.D.(5-day, 20°C)-- 'l'op 5.3 5.2 3.7 3.1 2.7 T. 4.0
Chloride (Cl) -=-cvc-an 5.0 4D 4.0 4.0 4.0 T, Lk
Boltom 5.0 6.0 4.0 B, 5.3
Suspended sediment --- Top .....‘j....4.1...Composlnte.....’ ...... T. 24
Location —Lehigh Avenue, Fhiladelphia, Pa.. _ Date study No. 19
Wi Clear Water discharge at Trenton {cfs)— 19,610
Station
‘Pem;siglevgnja 'West Center Center  |East Center News_l.ldeersey Average
12:55 p.u.| 12:58 p.m. 1:00 pom. | 1:03 pom.| 1106 pom.
iy 36 23
45 4y 43 43 43 T. 4L
43 43 43 B. 43
6.5 b.b b.8 6.8 6,8 T. 6.7
5.7 6.8 6.8 B. 6.8
Specific conductance
(micromhos at 25°C) Top 146 129 106 104 104 T. 118
Bottom 110 106 104 B. 107
Dissolved oxygen ------ Top 10.5 11.2 13.1 13.2 3.4 (T 12.3
B.0.D.(5-day, 20°C) -- Top 9.7 5.9 5.2 4.3 4.7 T, 6.0
Chloride (Cl} --~---=-~ Top 7.0 5.0 4.0 4.0 4.0 T. 5.0
Bottom 5.0 4.0 4.0 B. L3
Suspended sediment --- Top ......i..,...l...Composlxte.....l...... T. 18
Location . Lehigh Avenue, Philadelphia, Fa, Date__April 2, 1951 study No.—20
Weather Rain Water discharge at Trenton (cfs)— 71,500
Station
Pennsylvantaiweg) Conter | Center | East Center | NO¥ J8TSCY § pverage
Time (EST) ------------------ 11:56 a.m. | 11:59 a.m, | 12:01 p.m. | 12:03 p.m.| 12:05 p.m.
48 39 26
Temperature (°F) -=--- Top 46 46 46 4t 16 T. 46
Bottom 46 45 4o B. 46
) R Top 6.8 6.7 6.8 6.8 6.8 T. 6.8
Bottom. 6.7 6.7 6.7 B. 6.7
Specific conductance
(micromhos at 25°C) Top 0.0 59.5 57.7 57.3 56.5 T. 58.2
Bottom 57.9 56.1 56.6 B. 5.9
Dissolved oxygen ------ Top 10.6 11.0 11.2 1l.1 1.3 T. 11.0
B.0.D. (5-day, 20°C)-- Top 2.1 2.3 2l 2.6 2.3 T. 2.3
Chloride (C1) - - Top 3.0 3.0 3.0 3.0 3.0 T. 3.0
Bottom 3.0 1.6 3.0 B. 3.0
Suspended sediment --- Top R RN N . Composite. . . . s T. 101
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Table 9. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA, --Continued
d by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Locatlon Ehiladel phia, Pa. Date_May 1, 1551 Sampling study No.—2L

ear Water discharge at Trenton (c[s)__li,ﬂm__
Station
Pennss“)ihvania West Center Center  |East Center Nev;&eersey Average
T)me (EST) ~=-vccmmmmammcmaan 8:50 a.m. 8:52 a.m. 8:54 a.m. 8:56 a.m.| 8:59 a.m.
ding (ft) 45 39 26
Temperature (°F) -~--- Top 62 61 6l 138 61 T. 61
Bottom el 6L ol B. 61
pH---mmmn mmm——————— Top 6.8 6.8 6.9 ©.9 5.8 T, b.8
Bottom 6.8 6.9 0.9 B. 6.9
Specific conductance
(micromhos at 25°C) Top 134 130 121 119 122 T. 125
Bottom 12 123 120 B. 124
Dissolved oxygen -~---- 5.0 5.3 6.9 6.9 6.5 T. 6.2
B.O0.D.(5-day, 20°C)-- Top 3.6 3.3 2 2.2 .3 T, 2.7
Chloride (Cl) --------- Top 7.0 7.0 6.0 6.0 6.0 T, Ty
Bottom 6.0 ©.0 6.0 B. 6.0
Suspended sediment --- Top .,.....I...,..].. Composllte.,‘..‘.A...T. 24
Location — Lehigh Avenue, Philadelphia, ta. Date__June 7, 1¥51 Sampling study No.—22
Weather_ Cloudy Water discharge at Trenton (cfs)—£,070
Station
Pennsylvania ot Center Center  |East Center | NeW JETSey | pqera0e
side side i
Time (EST) - 1:25 p.m.] 1:27 p.m. 1:29 p.m. 1:21 pom. | 1:33 p.m.
il °8 30
Temperature (°F) ----- Top T Th T U Th T. 7
Bottom 75 Tas T B. 74
') : G, Top 6.6 b.b 6.7 0.7 6.7 T. 6.7
Bottom bt b.b b.b B. 6.6
Specific conductance
{micromtos at 25°C) Top 181 175 152 155 153 T. 163
Bottom 153 150 160 B. 150
Dissolved oxygen --~--- Top .9 1.3 2. 0.9 3.4 T. 2.2
B. Q. D. (5-day, 20°C) -~ Top L2 1 2 .2 20 T. 1.2
Chloride (Cl) =-=-=-c-= Top 3. 9.0 7.0 7.0 7.0 T. 7.8
Bottom 8.0 7. 8.0 B. 7.7
Suspended sediment --- Top boe v oo it . T .Composlite. P .‘. PP
Location _L¢ n Avenue, Fhiladelphia, Fa Date_.July 5, 1751 Sampling study No. 23
W, Cloudy Water discharge at Trenton (cfs)—. 22190
Station
Pe’“:?;g;"““ ‘West Center Center  |East Center Nev;_l{ieersey Average
Time (EST) -----~---nnocmaann 9:09 a.m.| 9:05 a.m. 9:01 a.m. 8:57 a.m.| 8:55 a.m.
ft) - a8 32 20
Temperature (°F) ~--~- Top 78 78 78 78 78 T. 78
Bottom 78 78 8 B. 7
' (S Top 5.7 5.9 6.7 5.9 6.9 T. 6.9
Bottom 6.7 b.8 6.8 B 5.8
Specific conductance
(micromhos at 25°C) Top 18 165 162 169 166 T. 170
Bottom 166 170 170 B. 169
Dissolved oxygen ------ 1.1 2.6 3.9 3.3 3.0 T. 2.8
B.O.D, (5-day, 20°C) -~ Top 1.3 1.0 7 1 P
Chloride (Cl) -----~--~ Top 9.0 2.0 8.0 8.0 8.0 T. 8.2
Bottom 8.0 8.0 3.0 B. 8.0
Suspended sediment --- Top PR i [ .I. . .Composlite. P .l. [ | Y & )
Location MMMMQ&L_ Date_fumst 1, 1951 _ Sampling study No.
Weath Water discharge at Trenton (cfs). 222400
Station
Pennsylvania West Center Center East Center Nev;i.:;rsey Average
Time (EST) ~=~-remreememanaan 8:58 a.m.| B8:56 d.m. B:54 a.m. 8:52 a.m.| 8:50 a.m,
(ft) 40 32 39
Temperature (°F) ----- Top 78 78 72 7 79 T. 78
Bottom 78 78 78 B. 78
PH--momme e e Top 6.9 0.2 5.9 b.8 6.3 T, 0.3
Bottom 5.9 7.0 8.0 B. 7.2
Specific conductance
(micromhos at 25°C) Top 174 174 170 1ol 162 T, 169
Bottom JXN 103 18l B. 162
Dissolved oxygen ~~---- Top 23 3.1 3.3 5.0 4.2 'T. 3.8
B.0.D.(5-day, 20°C) -~ 'l‘op - Ny .o 3.0 10.2 T, 2.9
Chloride (C1) --------- Top 7.9 7.0 7.9 7.0 7.0 T. 7.0
Bottom 7.2 7.9 7.9 B. 7.0
Suspended sediment ~-- Top | . . . . . .|......l...Composlite............ T. 17
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Table 9. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses 1n parts per million

Location —~ehi enue, Fhiladelphia, Fa, PDate3eptember b, 1951  Sampling study Noe——25__
Weather__Rain Water discharge at Trenton (cfs)—3.810
Station
Pennsylvania |yt Center Center East Center | NeW Jersey | 4 . 000
side side
Time (EST) 2:00 a.m.| 7:02 a.m. 9:04 a.m. 9:06 a.m.| 9:02 a.m.
Sounding (ft) 41 35 25
Temperature (°F) ----- Top 7 7 76 76 76 T. 76
Bottom 77 76 70 B. 7
PH-ccmmmmmmmeeee e Top 6. RG] 6.5 bt 6.k T. b.b
Bottom c.5 <5 6.5 B. 8.5
Specific conductance
{micromhos at 25°C) Top 252 29 250 247 239 T. 2.7
Bot(nm 250 252 247 B. 250
Dissolved oxygen ~-~---- .2 .2 .8 .9 1.2 T. .9
B.O.D.(5-day, 20°C) -- Top 7.3 5. 0. 5.5 5.1 T. 5.9
Chloride (Cl) -=~===--- Top 11 11 11 11 piy T. 11
Bottom 1 1 1L B. 11
Suspended sediment --- Top ‘......I......l...Compus[:te....‘l‘..... T. 38
Location _Lehigh Avenue, Fhiladelphia, Pa. Date__Uctoter 1, 1351 Sampling study No, .. 26
Weather__Clear Water discharge at Trenton (cfs)—2:999
Station
Penn:ﬁévama West Center Center East Center Nev;i.!’::rsey Average
9:55 a.m.|  9:52 aum. 9:4% a.m. Fi47 a.m. | Fibh o a.m.
40 a2 18
7 7 69 69 70 T. 70
73 70 o7 B. 70
6.3 .3 b b [0} 'T. £.3
(=398 6.3 6.3 B. 6.3
Specific conductance
{micromhos at 25°C) Top 272 244 22 23y 247 T. 245
Bottom 246 229 235 B. 237
Dissolved oxygen-— - Top 1.y l.s LU 2.7 o T. 2.5
B.O.D.(5-day, 20°C)-- Top 7.2 1.8 WL .= A T. 2.4
Chloride (C1) ~---~avu- Top 14 13 2 12 T, 12
Bottom 12 11 11 B. 11
Suspended sediment --- Top | . . . . ..l...,..‘...Composlite.....‘.... .. T, 17
Location _ Lehigh Avenue, Philadelrhia, Pa. Date_Novemter 7, 1451 Sampling study No.——27
Weather_tloudy Water discharge at Trenton (cfs)— 75700
Station
Pem;sigivama West Center Center  |East Center Nev;i.{izrsey Average
Time (EST) 2:5, pom.| 2:56 pom. 2159 p.m. 3l pome| 304 pem.
Sounding (ft) 45 43 4
Temperature (°F) ~---- Top 49 45 46 Lo 4t T. 47
Bottom L8 47 4t B. 47
PH-=emmoommmmme e Top £.3 6.l 0.5 2.6 v.b T. £.5
Bottom 6.3 5.2 bt B. [N
Specific conductance
{micromhos at 25°C) Top 143 116 100 12 1u6 T. 115
Botwm 121 120 123 B. 115
Dissolved oxygen ~=---- 9.1 10.2 10.7 1.8 10.4 T. 10.2
B.O.D. (5-day, 20°C) -- Top 8.2 47 =7 1.8 1.6 |T. a.e
Chloride (C1} --------- Top 7.0 5.0 L4 wed Lol T. 4.2
Bottom 4.C wad el B. 4.2
Suspended sediment --- Top ‘.....i......l...Cnmposlite......]...... T. 238
Location — Lenigh Avenue, Philadelphia, Fa.  Date_Decumter 5, 1951  Sampling study No.— 28
Weather __Hain Water discharge at Trenton {cfs)—12,500
Station
Pennsylvanla |yogt Center Center  |East Center N”;i'!;r SeY | Average
Time (EST) --===-=mnmmncmnae 10:18 a.m. | 10:26 a.m. | 10:14 a.m. | 1u:12 a.m. | 10:10 a.m.
Sounding (ft) 4h 39 =
Temperature (°F) ----- Top uly 43 42 42 45 IT. 43
Bottom 43 42 43 B. 47
) R Top &.3 b4 0.5 6.5 6.5 T. 5.4
Bottom b.3 by 0. B, t.h
Specific conductance
{micromhos at 25°C) Top 174 155 146 2 139 T. 151
Bottom 10 147 pYRA B. 150
Dissolved oxygen ------ Top 8.7 9.1 9.2 11.7 1.4 'T. 3.9
B.O.D.(5-day, 20°C) -- ’l‘op 0.6 5.7 3.4 .2 3.7 T. 5.2
Chloride (Cl) ----==-== Top hiS} 8.0 7.2 7.2 6.0 T. 7.0
Bottom 3.0 7.0 7.9 B. 7.3
Suspended sediment --- Top ......l.‘,...l...Compos'ite.....l.... < T, 27
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Table 9. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses 1 parts per million

Location . Lehigh Avenue, Philadelphiz, Fa. Date. S: ing study No. 9
Weath Clear Water discharge at Trenton (cis)_L;L_
Station
Pem:;g'levania West Center Center | East Center Nev; iJs;rsey Average
Time (EST) ==m=onenesemoucoun 9:40 a.i, 9:36 a.n. 9:34 a.m. 9:32 a.,m, | 9:30 a.m.
Sound 1t 43 34 24
Temperature (°F) ----- Top 39 38 38 37 37 IT. 38
Bottom 38 38 38 B, 38
PH---v-smvacnraacaen Top 6.8 7.0 Tl 7.0 7.0 T. 7.0
Bottom 6.8 6.8 6.9 B. b6.8
Specific conductance
(micromhos at 25°C) Top 151 134 132 130 128 T.135
Bottom 137 133 130 B.133
Dissolved oxygen------ Top 10.7 10.9 10.4 0.2 10.3 T. 10.5
B. 0. D. (5-day, 20°C) -- Top " 2.4 1.5 1.2 2.7 T. 3.0
Chloride (Cl) --------- Top Z.O 5.0 4.0 5.0 4.0 T. 4.8
Bottom 4.0 4.0 4.0 B. 4.0
Suspended sedament --- Top | . . . . s s e e e e .. .Composite. . . .. .. .. .. T. 22

| I

Location — Lehigh Avenae, Philadelphia, Pa. Date_February 5, 1952 Sampling study No._30
Weather._Uvercast Water discharge at Trenton (cfs).32,800
Station
Pem;sig‘lavama West Center Center  |East Center Nev;i.!le:sey Average
11:35 aum. | 11:37 a.m. | 11:39 aem. | 11:42 aem. | 11:45 aum,
45 32
40 40 39 39 39 T. 39
40 39 39 B. 39
6.5 6.6 6.6 6.6 6.5 T. 6.6
6.7 6.6 6.7 B. 6.7
Specific conductance
{micromhos at 25°C) Top 137 127 121 120 123 T. 126
Bottom 127 122 125 B. 12
Dissolved oxygen ------ Top 12.5 12.2 12.4 12.6 12.2 T. 2.4
B. 0. D.(5-day, 20°C)-- Top 5e4 3.1 3.5 3.8 3.6 T. 3.9
Chloride (Cl) --------- Top 40 4.0 4.0 4.0 4.0 T. 3.0
N Bottom 5.0 4.0 4.0 B. 4.2
Suspended sediment --- Top PP | e e e e e .Cnmpnslite. e e e e T. 38
Location _behigh Avenue, Philadelphia, Pa. Date _March 5, 1952 S 1 study No. 31
Weather_Slightly Cloudy Water discharge at Trenton (cfs) 9,230
Station
Pennsylvaniawect center Center East Center | NeW Jersey Average
side side
Txme (EST) ------------------ 12:03 pem, | 12:00 n. 11:56 a.m. 11:53 a.m. | 11:50 a.m.
35 25 20
Temperature (°F) ----- Top 40 40 40 19 19 T. 40
Bottom 40 40 40 B. 40
I R e Top Toh 6.4 6.5 6.5 6.4 T. 6.6
Bottom 6.k 0.9 6.5 B 6.6
Specific conductance
{micromhos at 25°C) Top 1738 176 180 169 170 T. 175
Bottom 178 170 171 B. 173
Dissolved oxygen------ 9.0 9.2 9.3 9.7 9.6 T. 9.4
B. 0. D. (5-day, 20°C) -- Top 5.2 5.2 3.3 4.0 3.4 T. 4.2
Chloride (Cl) --------~ Top 8.0 8.0 9.0 6.0 8.0 T. 7.8
Bottom 8.0 7.0 8.0 B. 7.7
Suspended sediment --- Top P | ...... .. .Comwﬁi&. “ e .1. < e e [T 23
Location __Lehigh Avenue, Philadelphia, Pa. Date_APril 2, 1952 Sampling study No._32
Weath Clear Water discharge at Trenton (cfs).22,700
Station
Pennsslitvama West Center Center East Center I\evgi.:;rsey Average
Time (EST) -~-----~---v-ououon 11:55 a,m, | 11:58 a.m, 12:01 p.m. 12:04 p.m. | 12:07 p.m.
Sounding (ft} 42 34 2.
Temperature (°F) ----- Top 51 51 50 50 49 T. 50
Bottom 51 50 50 B. 50
) Top 6.2 7.0 6.5 6.5 6.6 T. 6.6
Bottom 643 6.5 6.6 B. 6.5
Specific conductance
(micromhos at 25°C) Top 125 114 97.0 93.5 92.8 T. 104
Bottom 114 97.3 93.7 B. 102
Dissolved oxygen --~--- Top 7.7 8.2 9.2 Qede 9.2 T. 8.7
B.O.D. (5-day, 20°C) -- Top 4e5 1.8 .7 o4 1.1 T. 1.7
Chloride (C1} - Top 5.0 4.0 4.0 3.0 3.0 T. 3.8
Bottom 4.0 3.0 3.0 B. 3.3
Suspended sediment --- Top | . . . . T .Composlite‘ e .lA P | S |
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Table 9. ~~WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued
Analyzed by City of Philadelphia and U, S. Geological Survey; analyses in parts per million

Location _Lehigh Avenue, Fhiladelphia, Pa, Date__May 5, 1952 ing study No. 23
w Cloudy Water discharge at Trenton (cfs)-1£,700
Station
Pem;s"ylzvanin (West Center Center East Center NewSi{’:rsey Average
Time (EST) -~----=-==cmmcmaaun 9:05 a,m. | 9:08 a.m, 9:11 a.m. Q:l4 a.m, | 9:17 a.m.
& g 46 43 34
Temperature {°F) ----- Top 59 58 58 58 58 T. 58
Bottom 59 58 58 B. 58
1Y ; SR, Top 6.3 6.5 6.5 6.6 6.5 T. 5.5
Bottom 6ol 6.5 6.6 B. 6.5
Specific conductance
(micromhos at 25°C) Top 126 120 113 113 109 T, 116
122 118 11 B. 117
Dissolved oxygen ------ 6.6 7.1 7.6 8.0 8.1 T. 7.5
B. O, D.(5-day, 20°C) 1.3 1.4 2.0 2.3 2.8 T. 2.2
Chloride (C1) ~----==-- 4.0 4.0 4.0 4.0 3.0 T, 3.8
4.0 3.0 3.0 B. 3.3
Suspended sediment ~-- Top e e ¢ 4 ¢ e e e s e s a s+ Composite. . . . . .. .. .. |T. 21
1 | 1 |
Location Lihigh Avenue, Philadelphia, Pa, Date_dunc_4, 1952 ing study No.—34
Weather_Cloudy Water discharge at Trenton (cfs)—28,600
Station
Penr;s‘}dltvmia West Center Center  |East Center Nev;gj:rsey Average
Time (EST) ------------------ 8:57 a,m.| 8:59 a,m. | 9:01 a.m, 9:02 a.m.| 9:04 a.m.
ft) - 4d 40 33
Temperature (°F) =-~-- Top &7 b6 67 67 67 T. 67
Bottom 68 67 68 B. 68
|2 S gp 6,6 6.7 6.8 6.8 6.8 T. 6.7
ttom 6.7 6.7 6. .
Specific conductance ’ o 87
(micromhos at 25°C) Top 123 114 112 107 107 T. 113
115 110 108 B. 111
Dissolved oxygen - 5.9 6.3 6.7 7.1 7.3 T. 6.7
B.0.D.(5-day, 20°C) 3.8 2.0 .5 1.6 1.9 T. 2,0
Chloride (Ci) --------- 5.0 4.0 4.0 3.0 3.0 T. 3.8
Bottom 4.0 3.0 3.0 B. 3.3
Suspended sediment --- Top ....‘..I......l...Composlite.....I...... T. 23
Locaﬂon _Lehigh Avenue, Philadelphia, Pa. _ Date July 7, 1952 g study 35
Light Clouds Water discharge at Trenton (cts)_'i_\l']o—
Station
Pem;s&:vania 'West Center Center East Center Nevvsﬂ’:rsey Average
Time (EST)- 9:20 a.m. | 9:22 a.m, 9:2/, a.m. 9:26 a.m. | 9328 a.m.
ft) 40 33 27
'l‘emperature (°F) --~-- Top 80 80 80 80 80 T. 80
Bottom 80 81 80 B. 80
2 Top 6.6 6.8 6.8 6.8 6.8 T. 6.8
Bottom 6.8 6.8 6.9 B. 6.8
Specific conductance
(micromhos at 25°C) Top 205 192 182 182 187 T. 190
198 184 190 B. 191
Dissolved oxygen ~--~-- 1.0 1.5 2.0 2.3 2.7 T. 1.9
B.O.D, (5-day, 20°C) 1.0 .0 .0 .0 00 . L2
Chloride (Cl) ---~--. -- Top 10 8.0 8.0 8.0 8.0 T. 8.4
Bottom 10 8.0 8.0 B. 8.7
Suspended sediment ~-- Top .......|..‘...‘...cOmposlite‘....I...... T, 11
Location -Lehigh Avenue, Philadelphia, Pa,  pate.August 6, 1952 _  Sampling study No.
Weather—C1oudy Water d! at Trenton (cfs)—42920
Station
Penr;sk)ivma ‘West Center Center  |East Center Ne‘;iﬂ? S8y | Average
Elme (EST) 1:38 p.m, 1:40 p.m. 1:42 p.m. 1:45 pema| 1247 pem.
” 48 42 28
Temperature (*F) ----~ Top 83 83 82 83 83 T. 83
Bottom 82 82 82 B. 82
P P, Top 6.7 6.7 6.6 6.6 6.6 T. 6.6
Bottom 6.7 6.7 6.7 B. 6.7
Specific conductance
(micromhos at 25°C) Top 215 215 215 214 214 T. 215
217 25 215 B. 216
Dissolved oxygen -----~ 1.1 1.0 5 .9 1.0 T. .9
B.0.D.{5-day, 20°C) 5.0 4e5 9.2 8.1 2.5 T. 5.9
Chloride (Cl) -====~env 1 12 12 12 12 T. 12
1 12 hPJ B, 12
Suspended sediment --- Top .......]‘.....l...Composlite.....l......T. 48
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Table 9. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued

Analyzed by City of Philadel and U. S. Geological Survey; in parts per million
Location _wehigh Avenue, Philadelphia, Pa. Date_ September 3, 1952 ing study No 37
Weather__Hazy Water discharge at Trenton (cfs)—32.000
Station
Pennssigzvania West Center Center  |East Center Nev;i{zrsey Average
Time (EST) -=------mamccmemeu 9:25 a.m. 9:23 a.m. 9:20 a.m. | 9:17 a.m. | 9:15 a.m.
Sounding (ft) 41 31 21
Temperature (°F) ----- Top 7% 7 7% 7% 76 T. 76
Bottom 70 7% 7% B, 76
b (R, Top 6.5 6.4 6.4 6.5 6.5 T. 6.5
Bottom 6.5 6.5 6.4 B. 6.5
Specific conductance
(micromhos at 25°C) Top 183 190 176 175 176 T. 180
Bottom 181 173 182 B. 179
Dissolved oxygen - ----- Top 6.8 5.6 7.0 6.8 6.9 T. 6.6
B.O.D. (5-day, 20°C)-- Top 3.7 1.8 1.6 2.4 1.6 |T. 2.2
Chloride (Cl) --------- Top 8.5 9.5 75 7.5 7.5 T, 8.l
Bottom 8.5 7.0 8.5 B. 8.0
Suspended sediment --- Top RS R .Composlxte. R T. 9
Location _Lehigh Avenue, Philadelphia, Pa. Date_October 6, 1952 Sampling study No..38
Weather_Clear Water discharge at Trenton (cfs)4a800
Station
‘Pennssigévania West Center Center East Center New;i{’:rsey Average
Time (ES’ 11:00 a.m. | 10:57 a.m.| 10:55 a.m,| 10:52 a,m.| 10:50 a,m,
Sounding (ft) -- 39 29 17
Temperature (*F) ----- Top 68 67 67 67 68 T. 67
Bottom 67 67 67 B. 67
) ; (S, Top 6.4 6.6 6.6 6.6 6.6 T. 6.6
Bottom 6.5 6.6 6.7 B. 6.6
Specific conductance
{micromhos at 25°C) Top 221 201 195 201 218 T. 207
Bottom 199 195 204 B. 199
Dissolved oxygen ~----- Top 2.0 bedy 49 48 3.3 T. 3.9
B.0.D. (5-day, 20°C)-- Top 1.8 2.1 1.9 2.7 3.1 T. 2.3
Chloride (C1) -~- - Top 11 9.5 9.5 10 12 T. 10
Bottom 10 9¢5 10 B. .8

9
Suspended sediment --- Top ......i......I...Compos,ita.....l......’l‘. 7

Location _ Lehigh Avenue, Philadelphia, Pa. Date_November 6, 1952 Sampling study No.——39
Weather__ Clear Water discharge at Trenton (cfs)--2s130
Station
‘Pem;s‘gvmia 'West Center Center East Center Newsf}’eErSey Average
Time (EST) ~~e-commomacaoacon 10:04 a.m. | 10:01l a.m. 9:58 a.m, | 9:55 a.m. [ 9:52 a.m.
S AL 32 23
Temperature (*F) ----- Top 55 55 55 53 53 T. 54
Bottom 53 53 53 B. 53
) R Top (A 6.5 7.6 6.6 6.7 T. 6.8
Bottom 6.5 6.6 6.7 B. 6.6
Specific conductance
(micromhos at 25°C) Top 306 285 276 278 304 'T. 290
Bottom 290 278 290 B. 286
Dissolved oxygen -- Top 2.4 2.8 3.5 4.0 2.7 T. 3.1
B.0.D. (5-day, 20°C)-- Top 9.8 7.6 6.5 3.0 6.5 T. 6.7
Chloride (Cl) ------ --- Top 20 17 17 18 19 T. 18
Bottom 18 18 18 B. 18
Suspended sediment --- Top ......j......‘...Composlite.....l......T. 8
Locaﬁoh 1eh;gh Avenue, Philadelphia, Pa, Date_December 4, 1952 Sampling study No.—40
Water discharge at Trenton (cfs)—30a300
Station
Pem;siylev“h West Center Center  |East Center N"’s'i"di'sey Average
Time (EST) -------cmmcemmemnn 10:33 aum. | 10:30 a.m.| 10:27 a.m.] 10:24 a.m{ 10:21 a.m,
S ng 28 32
Temperature (°F) ----- Top 4 41 41 42 A T. 42
Bottom 41 A 42 B. 41
[ Top 645 6.6 6.8 6.8 7.0 |T. 6.7
Bottom 6.6 6.6 6.7 B. 6.6
Specific conductance
(micromhos at 25°C) Top 155 128 122 121 119 'T. 129
Bottom 128 121 122 B. 124
Dissolved oxygen ------ Top 9.4 10.4 10.6 10.6 10,3 |T. 10.3
B.O. D. (5-day, 20°C) -- Top 7.7 3.8 2.6 2.8 2.2 |T. 3.8
Chloride (C1) ------~-~ Top 9.0 6.0 5.0 6.0 5.0 T. 6.2
Bottom 6.0 6.0 5.5 B. 5.8
Suspended sediment --- Top A I .Composlite. R T. 17
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.
Y

d by City of phia and U. §. Geological Survey; analyses in parts per million
Imatlonm—_&:ﬁ:c_wi_mte ._AEMLSmplmg studyNo, 1
her Cloudy Water discharge at Trenton {(cfs) 2,940
Station
pe"nsslgl:anm West Center Center East Center Ne:l.;:rsey Average
Time (EST}-- - — 9:30 a.m. _— —_—
Sounding (ft) - 27 34 Y - 17
Temperature (°F) - 84 84 84 84 84, T, 84
84 8, 84 84 84 B. 84
25 30 25 45 30 B. 31
6,1 6.0 6.1 6.1 6,0 T, 6.1
Bottom 6.1 6.1 6.1 6.3 6,2 B 6.2
Specific conductance
(micromhos at 25°C) Top 285 287 o283 277 2717 T. 282
Bottom 281 284 RN 27, 272 B. 277
Dissolved oxygen ------ Top .0 .0 .1 .0 .0 IT. .0
B.0.D. (5-day, 20°C)-- Top 13 17 15 i 20 20 'T. 18
Silica (S10,) - - Bottom 2.6 2.9 2.9 2.6 2,6 B. 2.7
Iron {Fe) -- Bottom +04 06 04 .19 .07 (B .08
Calcium (Ca) Bottom 20 21 20 20 20 B. 20
Magnesium (Mg) Bottom 7.6 75 7.6 7.3 Tob B. 7.5
Sodium {Na) ---- Bottom 20 17 17 19 17 B. 18
Bicarbonate (HCO,) ---- Bottom 58 55 55 55 54 B. 55
Sulfate (SO,) --- Bottom 40 42 4 42 40 B. 4l
Chloride (C)) - ~Top 18 18 17 17 17 T. 17
17 18 16 16 | 17 B. 17
Fluoride (F) - 22 o2 2 l 2 B. .2
Nitrate (NO,) 8.5 8.1 7.8 8.0 7.8 B. 8.0
Dissolved solids ------- Bottom 162 165 160 1) 159 B. 161
Hardness as CaCO, ---- Bottom 81 84 81 80 80 B. 8L
Suspended sediment ---- Top T R o Compolsite Syttt T. —

Location P hiladelphia, Pa,~Camden, N, J. Bridge .,  September 6, 1949 Sampling study No, — 2

Weather_Clowdy Water discharge at Trenton {cfs)}—5,310—
Station
‘Pem;sigzvama West Center Center East Center Ne;li::rsey Average
Time {(EST)--. —_ —_ 2:15 p.m. —_ —_—
Sounding (ft) - - 29 45 47 32 7
Temperature (°F) - 7 78 78 78 78 IT. 78
78 78 77 77 78 B. 78
17 20 17 17 17 B. 18
6.5 6.5 6.6 6.5 6.5 T. 6.5
6.6 7.5 7.2 6.3 7.2 B. 7.0
Specific conductance
{micromhos at 25°C) Top 361 401 394 382 363 'T. 380
Bottom| 351 377 372 359 349 B. 362
Dissolved oxygen -----~ Top 7 2 .8 .3 o7 T. 5
B.O.D. (5-day, 20°C) -~ Top 3.7 2.2 3.8 3.3 3.7 IT. 3.3
Silica (Si0,) 4.0 4ol hod 3.8 3.7 |B. 4.0
Iron (Fe) ~- .06 .06 .06 .06 .06 |B. .06
Calcium (Ca) - 24, 24 24, 24 24 B. 24
Magnesium (Mg) Bottom 9.0 3.5 9.1 9.0 8.7 B. 9.1
Sodium {Na) ---- Bottom 27 33 32 29 26 B. 29
Bicarbonate (HCOg) 60 58 57 58 60 B. 59
Sulfate (SO,) - 54 55 56 55 52 B. 54
Chloride (Cl) - 33 42 40 37 33 T. 37
32 39 39 34 32 B. 35
Fluoride (F) -- 2 .2 2 .2 2 B. 2
Nitrate (NO,) - 9.1 9.3 8.9 8.4 Tk B. 8.6
Dissolved solids -----~- 29 233 233 224 215 B. 225
Hardness as CaCOy - 97 99 9 97 96 B. 97
Suspendedsedlment-«—-'l‘op R T .Compojsite. l e lT. 22
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
lyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per zm.lhon

Location Fhiladelphis, FPa,-Canden, N. J. Bridge paee October 4y 1949  Sampling studyNo. — 2
Weather _(ccasional Rain Water discharge at Trenton {cfs)—3+520_
Station
Pem;sig:vama West Center Center East Center Ne:ig:me" Average
Time (EST)--~-=-m=-=mmmmmun —_ - 2:30 p.m. - —_
S t) pat 45 45 32 13
Temperature (°F) -----~ Top 70 70 70 70 7c T. 70
70 0 0 kol 7L B. 70
13 15 16 16 18 B. 16
6.4 6.5 - 6.6 6.6 T, 6.5
Bottom b.6 6.k 6.5 b.4 6.5 B. 6.5
Specific conductance
(micromhos at 25°C) Top 434 430 442 405 197 T. 422
Bol:mm 429 42 436 40 385 B. 48
Dissolved oxygen ------ 1.4 1.5 1.6 1.5 2,0 T. 1.6
B.O.D, (5-day, 20°C) —-Top 5.1 5.2 5.3 o 1.8 |T. 3.6
---Bottom 2.8 2.6 2.7 2.2 2.5 B. 2.6
Jd2 .19 12 W1 19 |B. .15
24 24 24 23 24 B. 24
11 11 1 11 10 B, 1
36 37 38 3 30 B. 15
50 48 49 49 53 B. 50
62 64 64 61 58 B. 62
Chloride (C1) --- 52 50 52 46 42 T. 48
49 51 52 45 40 B. 47
Fluoride (F) --- 2 3 o3 <3 3 B. o3
Nitrate (NO) -- 9.7 9.1 9.8 8.4 9.0 IB. 9.2
Dissolved solids ---~=-~~ 242 248 246 230 223 B. 238
Hardness as CaCO, - 105 105 105 103 101 B. 104
Suspended sediment ---- Top oo o e e l e e .1A . . Composite. . . . I e e e e WT. 23
1
Location - 1iladelphia, Pa.-Camden, N. J. Bridge p,.. November 1, 1949 ing study No.
Weather _Clear =~ Water discharge at Trenton (cfs)j:ﬁ:"
Station
[Pennsylvania W Cent New Jersey A
side ‘est Center Center East Center side verage
- — 3:00 p.m. — —_
- 42 42 41 29 12
Temperature (°F) ~-----Top 54 58 56 58 57 r. 57
Bottom 57 58 56 58 54 B 57
--- Bottom 10 10 9 13 12 B. 11
---Top 6.7 6.6 6.6 6.6 6.6 T. 6.6
Bottom Tets 7.5 7.5 Tod 7.3 B. Tod
Specific conductance
{micromhos at 25°C) Top 403 JAYA 29 3 409 T. 414
Bottom| 396 401 418 418 380 B. 403
Dissolved oxygen ------ Top 1.1 1.0 1.2 2.0 2.6 T. 1.6
B.O.D. (5-day, 20°C) --Top 9.0 6.6 8.0 8.0 40 . 7.1
1.9 2.0 1.9 2.0 2.2 B. 2,0
.08 .06 206 <06 .08 |B .07
22 22 22 23 22 B. 22
11 1 1 10 9.6 B, 11
33 34 36 37 33 B. 35
Bicarbonate (HCOy) 49 48 50 52 B. 50
Sulfate (SO,) --- 55 56 59 57 53 B. 56
Chloride (Cl) -~ 47 51 50 52 47 T. 49
45 48 51 51 L B. 48
Fluoride (F)--~ <3 .2 o2 2 .3 B, .2
Nitrate (NO) -- 6.6 7.7 7.5 7.8 Tek B. 7.4
Dissolved solids ------- 223 227 236 237 a7 B. 228
Hardness as CaCO, - 100 100 100 98 94 B. 9%
Suspended sediment ~---Top N .I e e .I, . . Composite .. . . . .I ...... T. 23
1
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Table 10. -~-WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

LocaﬁmPhlladel hia, Pa,-Camden, N. J, Bridge pate . December 1, 1 Sampling study No. 5

Water di ge at Trenton (cfs)— 42970
Station
|Pennsylvania New Jersey
side West Center Center East Center side Average
_ _— 2:30 p.m. —_ —
41 a8 26 26 12
46 i 43 43 43 T. 44
45 LYs 42 43 43 B. 43
10 8 9 10 9 B. 9
6.3 6.4, 6.5 6.5 6.5 T. 6.4
6.4 6.5 6.5 6.6 6.6 B 6.5
Specific conductance
(micromhos at 25°C) Top 233 222 ? 2.11‘2? ggé IT. ;ﬁ
Bottom 2 221 B,
Dissolved oxygen ~----- Top 3.8 4e2 4.3 ] 43 T, 42
B.0.D. (5-day, 20°C) -- Top 15.0 8.7 9.5 8.5 1.3 1. 10.6
Silica (8i0,) - 42 3.6 4ol 4,1 4.8 B. 4.2
.05 .06 .05 «05 05 |B. .05
16 16 16 16 18 B. 16
5.9 6,0 5.9 5.8 7.5 B, 6.2
16 15 13 14 15 B. 15
35 34 34 34 36 B. 135
41 39 38 38 37 B. 39
16 16 14 15 22 T. 17
16 17 15 15 18 B. 16
Fluoride {F) -- W1 .1 1 .1 B. W1
Nitrate (NO,) - 6.8 7.0 6.4 6.8 7.8 B. 7.0
Dissolved solids -~--~-- Bottom 135 130 126 124 137 B. 130
Hardness as CaCO, ---- Bottom b4 65 64 64 76 B. 67
Suspended sediment -~-- Top ..‘...I......I...Composite.....I......T. 24
1
Location F1iladelphia, Pa,-Camden, N, J. Bridge p,e, January 3, 1950 study No. 6
Weather _Occasicnal Rain Water discharge at Trenton (cfs)—11,100
Station
|Pennsylvania New Jersey
side West Center Center East Center side Average
2:25 p.m. 2:23 p.m.| 2:18 p.m. 2:10 p.m, 2:05 p.m.
45 45 36 23 26
—_ — — —_ _— [ J—
— — — —_ - B. —
10 15 14 15 14 B. 14
6.2 6.5 6.5 6.5 6.4 |T. 6.4
6.7 7.0 6.2 6.7 6.2 |B. 6.6
Specific conductance
(micromhos at 25°C) Top 166 143 140 13 ; 13; (T. iu/:
Bottom 135 133 138 13 13 B. 13
Dissolved oxygen ~----- 8.3 8.3 8.2 8.8 9.0 IT. 8.5
B.0.D. (5-day, 20° C)-—Top .0 .0 .0 .0 0T .0
Silica (8i0,) 5.5 5.6 5.6 5.5 5.4 |B. 5.5
Iron (Fe) -- 12.1.2 12.16 l2.13 12.11. u.ls g: 12.11,
41 42 4.5 4e2 4.2 |B. 4e2
Sed 443 4e5 43 5.5 |B. 4.8
17 16 15 13 14 B. 15
28 29 31 32 31 B. 30
12 9.0 7.0 7.0 8.0 IT. 8.6
7.0 6.0 6.2 5.8 5.8 IB. 6.2
Fluoride (F) -- .0 .0 «0 +0 .0 B .0
Nitrate (NO,) - 6.8 6.0 6.1 5.3 5.8 B. 6.0
Dissolved solids ------- 85 86 89 86 84 B. 86
Hardness as CaCQ, --~-- 47 47 48 47 45 B. 47
Suspended sediment ---- Top e e e et e e e e e .. . Composite. . . 4 .. .. 0. o|T. 22
| i 1
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued

d by City of Philadelph

Location —Philadelphia, Pa.-Camden, N. J. Bridge pate

and U, S. Geological Survey; analyses in parts per million

February 2, 1950 Sampling study No. __7

Cloudy Water discharge at Trenton (cfs)—13.200
Station
Pem;siglvania West Center Center East Center Ne:;;zrsey Average
Time (EST)~mmvmmmmcummmceann 134 peme 1:40 pom. | 1:35 pum. 1:30 pum, 1:25 pom.
Sounding (ft) 45 46 46 34 8
Temperature (°F) ~----~ Top 43 43 43 43 43 T. 43
42 42 42 41 42 B. 42
Color -~ 17 18 17 23 24 B. 20
pH ---- 6.6 6.6 6.5 6.6 6,5 |T. 6.6
6,6 6.5 6.6 6.7 6.4 |B. 6.6
Specific conductance
(micromhos at 25°C) Top 152 154, 147 143 139 T. 147
BottOm 163 162 149 12 145 B, 152
Dissolved oxygen ---~-- 6.6 7.3 7.8 8.3 8.4 |T. 7.7
B.O.D. (5-day, 20°C) -—Top 542 4.8 3.6 3.6 5.6 T. 46
Silica (Si0,) --- - Bottom 5.5 5.7 5.5 5.7 5.5 B, 5.6
Iron (Fe) ---~ - Bottom 2 W12 W21 30 .21 |B. .19
Calcium (Ca) -- - Bottom 13 13 12 12 2 B. 12
Magnesium (Mg) - - Bottom 4.1 4e2 3.8 3.7 3.8 |B. 3.9
Sodium (Na) --- - Bottom 14 13 11 n 11 B. 12
Bicarbonate (HCOy) - Bottom 34 31 28 29 28 B. 30
Sulfate (SO,) --- - Bottom 32 32 30 30 30 B. 31
Chloride (Cl) -~ -Top 10 9.0 8.0 8.0 8.0 |r. ‘8.6
Bottom 9.2 8.8 8.0 75 7.8 B, 8.3
Fluoride (F) --- .1 J 2 1 .1 B. W1
Nitrate (NO,) -- 6.0 7.8 5.7 3.6 6.0 B. 5.8
Dissolved solids ------- Bottom| 106 96 95 9l 96 B. 97
Hardness as CaCO, ---- Bottom| 49 50 46 45 46 B. 47
Suspended sediment ~---Top R T Composite .. . . . 1t T, 14
1
6, 1950 8

Location PRiladelphia, Pa,-Camden, N. J. Bridge pgte March

Weather _Glear

study No.

Water discharge at Trenton (cfs)— 7,080

Time (EST)==n-=s=mnmmnnmmnnn

Sounding (ft)

Temperature (°F) -~---- Top
Bottom

Color - Bottom

pH -Top

Specific conductance
(micromhos at 25°C) Top
Bottom

Dissolved oxygen
B.0.D. (5-day, 20°C) -—Top

Silica (8i0y) --- - Bottom

~ Bottom

Calcium (Ca) -~ Bottom
Magnesium (Mg) - - Bottom
Sodium (Na) ----- - Bottom

Bicarbonate (HCOy)
Sulfate (SO,) ----
Chloride (Cl) -~

Fluoride (F) ---
Nitrate (NO,) --

Dissolved solids -
Hardness as CaCO,
Suspended sediment ---~ Top

........‘I...Composite.........‘.
|

1

1

Station
Penx;slz:vanm West Center Center East Center Nevsvigstsey Average
4320 pom. 4:15 pum. | 4310 pem, 4305 pom. 4300 pome
4 26 45 29 7
36 36 36 36 37 T. 36
36 36 35 36 36 B. 36
15 17 14 12 12 B. 14
6.5 6.6 6.5 6.6 6.7 s 6.6
6.7 6.7 6.7 6.6 6.7 |B. 6.7
182 185 182 181 174 T. 18l
185 188 185 184 177 B. 184
9.1 8.7 8.9 9.1 9.9 |T. 9.1
8.4 6.0 5.2 5.4 6.7 |T. 6.3
6.1 5.8 5.8 5.7 5.7 B. 5.8
.01 .01 .01 .01 .01 (B. +01
15 15 15 15 15 B. 15
5.3 Sedy 5.3 Seds 5.5 B. 504
9.4 9.7 10 9.1 8.5 |B. 9.3
26 24 25 22 28 B. 25
35 38 38 38 34 B. 37
10 10 10 10 10 T. 10
10 10 10 10 10 B. 10
.2 .2 2 o1 .1 B. .2
9.1 8.6 8.2 9.1 7.4 |B. 8.5
13 17 111 110 107 B. 112
59 60 59 60 60 B. 60
boe o - T. 22
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Table 10, --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued

Analyzed by City of Philadelphia and U. S. Geological Survey; analyses 1n parts per million

Location _Philadelphia, Pa.-Camden, N. J. Bridge Date April 4, 1950 Sampling study Nu.
Weather Clear Water discharge at Trenton (cl’s)—-l_——«
Station
Pem;sig:vama West Center Center East Center Ne:xgzrsey Average
2:30 p.m. 2:22 pum, | 2:18 pum. 2:14 pem. 2:10 p.m.
46 44 46 35 12
47 46 46 4 48 IT. 47
Bottom 47 46 45 46 48 B. 46
- -~ Bottom 5 7 8 8 5 B. 7
6.6 6.6 6.7 6.5 6.6 T, 6.6
6.6 6.7 6.8 6.6 6.6 B. 6.7
Specific conductance
(micromhos at 25°C) Top 3.1 86.2 82,3 80.6 84,6 T.  85.4
Bottom 93.5 88.0 82.7 80.7 85.9 B. 86.2
Dissolved oxygen -----~ 9.8 10.3 10.6 10,6 10.4 T. 10,3
B.O.D. (5-day, 20°C)-—Top 5.6 4.3 3.6 3.3 5.6 IT. 45
Silica (Si0,) - --- Bottom hed Lok 4e2 43 4a2 B. 4e3
Iron (Fe) - - Bottom +05 .05 .05 .05 04 |B. .05
Calcium (Ca) - Bottom 8.2 8.0 8.6 8.4 8.8 B 8.4
Magnesium (Mg) - Bottom 2.9 3.2 2.9 2.7 2.6 |B. 2.9
Sodium (Na) ---- - Bottom 6.9 4.7 3k 45 49 B. 4.9
Bicarbonate (HCO,) ---- Bottom 20 18 16 16 18 B, 18
Sulfate (SO,) --- - Bottom 19 18 18 20 7 B. 18
Chloride (Cl) -Top 5.0 4C 40 4.0 6.0 |T. 4.6
Bottom 5.0 4e5 4e2 3.5 5.0 B. bol
Fluoride (F) ---. .1 W1 W .1 .1 B. W1
Nitrate (NOy) -~ 4a7 4.C 3.5 3ek 4.2 B. 4.0
Dissolved solids ~------ b4 62 59 59 61 B. 61
Hardness as CaCO; - 32 33 33 32 33 B. 33
Suspended sediment ----Top P e e e e e s e e e Compolsite .. e e e IT. 33
Location Philadelphia, Pa.~Camden, N. J. Bridge Date M8¥ 1, 1950 study No. 10

Weather Hain

Water discharge at Trentan (cls)..._—

Time (EST)~o-=vmmmvmmmmenae
Sounding (tt)

)
Temperature (°F) -~---~ Top

Specific conductance
(micromhos at 25°C) Top
Bottom
Dissolved oxygen ------ Top
B.0.D. (5-day, 20°C) -- Top

Silica (S10,)
Iron (Fe) --
Calcium (Ca)

Magnesium (Mg) - Bottom
Sodium (Na) ---- - Bottom
Bicarhonate (HCOy) ---- Bottom

Sulfate (SO,) ~
Chloride (Cl) --

Flucride (F) ~
Nitrate (NO,)

Dissolved solids ------~
Hardness as CaCO, -
Suspended sediment ~---Top

Station
Penr;sigtlevama West Center Center East Center Ne:i::rsey Average
9:00 a.m, 9:04 a.m. 9:09 a.m, Q:15 aum. 9320 a.m,
36 42 40 32 5
53 52 52 52 52 T. 52
53 52 51 51 51 B. 52
5 [ 6 6 6 B. [3
6.6 6.7 6.9 6.9 6.6 IT. 6.7
6.7 6.7 6.7 6.6 6.6 B. 6.7
127 17 104 103 124 IT. 115
127 109 104 102 121 B. 113
6.5 8.0 9.0 8.8 7.6 T. 8.0
4eb 2.8 1.4 o2 73 T. 3.5
4.0 4.0 3.6 3.7 5.0 B. 4ol
05 «10 .06 .06 05 [B. .06
11 10 10 10 1 B. 10
4ol 3.6 3e4 3.3 3.6 |B. 3.6
7.3 6.2 5.1 6.0 9.0 B. 6.7
31 25 2 27 33 B. 28
23 21 20 20 21 B. 21
3.0 7.0 5.0 6.0 8.0 |T. 7.0
6.8 5.5 4e5 45 7.0 |B. 5.7
0 .0 0 .0 .1 B. .0
1.4 3.9 3.0 3.0 3.6 B. 3.0
82 7 7 70 8l B. 75
by 40 39 38 42 B. 41
L e e e e e e e . .. Compolsite ...... “ . « LT 68
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued

lyzed by City of ladelphia and U. S. Survey; in parts per mlllion
Location Philadelphia, Pa.-Camden, N. J. Bridge Date June 6, 1950 ling study No. 1
Weather - Clear Water discharge at Trenton (cfs)—18,900
Station
Pem:g‘l:a"“ West Center Center East Center Ne:dsrsey Average
Time (EST) 8:27 a.m. 8:34 a.m, | 8:40 a.m. 8145 a.m. 8:50 a.m.
Sounding (ft) -- - 38 4 4 10
Temperature (°F) - Top 68 69 68 68 68 IT. 68
67 &7 &7 &7 &7 B. 67
22 23 17 20 18 B. 20
6.4 6.4 6.4 6.4 6.4 T 6ud
6.6 6.5 6.9 6.8 6.7 B, 6.7
Specific conductance
(micromhos at 25°C) Top 139 137 126 124 154 [T. 136
Bottom 139 133 126 123 154 B. 135
Dissolved oxygen ------ Top 1.8 2.2 3.3 4ol KA IT. 3.0
B.O.D. (5-day, 20°C)--Top 1.1 .0 .0 .0 .0 T .2
5.5 4.8 47 5e5 545 B. 5.2
.06 «04 04 .05 .04 (B, 05
13 13 12 1z 14 B. 13
3.5 345 3.1 3.5 3.3 B. 3.4
5.6 5.9 2.8 3.8 6.5  |B. 4.9
27 27 25 24 27 B. 26
24 24 23 23 25 B. 24
8.0 6.0 7.0 7.0 1 T. 7.8
6.9 5.8 5¢b 5.0 9.2 B. 6.5
Fluoride (F) -- .1 1 . .2 .1 B. .1l
Nitrate (NO,) - 5.6 49 4.0 449 6.6 [B. 5.2
Dissolved solids ---~--- 93 86 80 82 98 B. 88
Hardness as CaCO, - 47 47 43 4, 48 B. 46
Suspended sediment ----Top ......‘......I...Compolslte.....l......‘l‘. 17
Location —Philedelphia, Pa.-Camden, N. J. Bridge paye July 6, 1950  sampling study No. — 12
Weather_Light Rain Watsr discharge at Trenton (c!s)zbt—:
Station
Pennssidyzvanix Weat Center Center Bast Center Ne:‘:‘vzrsey Average
Time (EST)=---n-=mmemmmammuan 1:15 pem. 1:10 pom. | 1:08 p.m. 1:05 pom. 1:00 p.m.
ng (ft) 39 4 41 28 14
Temperature (°F) -----~ Top bl 77 8 il 77 T, T
78 . i 8 7 B. 78
8 7 8 7 7 B, 7
6.5 6.7 6.6 6.6 6.7 [T, 6.6
7.1 7.2 6.8 7.0 6.3 B. 6.9
Specific conductance
(micromhos at 25°C) Top 180 164 147 158 194 'T. 169
Bottom| 176 152 13 152 226 B. 170
Dissolved oxygen ------ Top .7 1.0 2.0 1.4 1.0 [T. 1.2
B.O.D. (5-day, 20 C)--'l‘up 6.2 3.1 2.9 3.9 6.3 [T. 45
Silica (Si0,) 4eb 4.7 4e5 4e5 7.3 B. 5.1
Tron (Fe) -- .06 06 NoA W06 .06 B, .06
Calcium (Ca) - 15 14 13 14 21 B. 15
Magnesium (Mg) 5.1 48 4e7 4.9 6.1 B. 5.1
Sodium (Na) ~-~--~ 9.5 7.4 5.1 5.7 9.3 B. YA
Bicarbonate (HCO,) - 36 35 34 33 b B. 36
Sulfate (SO,) -- 30 27 24 26 32 B, 28
Chioride (CI) 10 9.0 8.0 9.0 16 T. 10
9.8 7.8 6.8 7.8 18 B. 10
Fluoride (F) -~~~ W1 .1 <2 .2 o1 B. o1
Nitrate (NO,) --- 6.0 4e2 4e5 4eb 5.1 |B. 49
Dissolved solids ------~ Bottom| 109 B 86 92 137 B. 103
Hardness as CaCO, ---- Bottom 82 T4 67 72 101 B. 79
Suspended sediment ~---Top | . . . . . . R .Compon'ie. P | 72

315391 O - 54 - 7
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.-~Continued
lyzed by City of P and U. S. Geological Survey; analyses in parts per million

Location Dhiledelphia, Pa,-—Camden, N. J. Br:.gg Date -August 2, 1950 Sampling study No. 13
Water discharge at Trenton (cts)__i.&%__

Weather_Light_Rain

Station
[Pennsylvania | weot Cent c East Center | ToW JETSey | 4
side enter enter ast Center side verage
Time (EST)=-=n=mmmmmmccaaaan 8:18 a.m. 8:22 a.m. | 8130 a.m, 8:35 a.m. 8:40 a.m.
Sounding {ft) bé, 44 41 30 21
Temperature (°F) ------ Top 80 79 78 78 78 T. 79
80 80 9 79 79 B. 79
25 26 20 15 15 B. 20
6.3 6.3 6.2 6.4 6.5 T. 6.3
6.5 bu4 bus bus 6.6 B. 6.5
Specific conductance
(micromhos at 25°C) Top 220 210 205 199 201 IT. 207
Bnttom 220 209 205 199 194 B. 205
Dissolved oxygen ------ .3 o .5 .5 .8 |T. .5
B.0.D. (5-day, 20°C) --Top 14.8 13.4 9.0 Tods 7.8 'T. 10.5
6.0 6.2 545 6.6 5.5 B. 6.0
.31 .13 +04 +04 .06 |B. .12
17 17 16 16 16 B. 16
5.5 5.6 545 5.3 5.0 B, 5.4
16 13 13 13 12 B. 13
Bicarbonate (HCO,) - Bottom 56 53 51 50 48 B. 52
Sulfate (SO,) --- 35 34 34 33 32 B. 34
Chloride (C1) -- 12 13 1 10 12 T. 12
13 12 1 1n 10 B. 11
Fluoride (F) --- .1 1 .2 .2 .2 B .2
Nitrate (NO, .1 .1 .l .1 .3 |B. .1
Dissolved solids - - Bottom 128 122 19 115 13 B. 119
Hardness as CaCO, - Bottom 65 65 62 62 80 B. 63
Suspended sediment ----Top [ . . . . Cytttet e Compolsue F T T ¢ - ]
Location_FPhiladelphia, Pa,~Camden, N. J. Bridge pate -September 6, 1950 sampling study No. 14
Weather_ Clear Water discharge at Trenton (cfs)—%2860
Station
Pennssiglevanm West Center Center East Center Ne:lg:rsey Average
Time (EST)-~--=ncmmmmmmmeen 8155 a.m, 8:50 a.m. 9:00 a.m, 9:05 a.m. 9:10 a.m,
(1t 22 L 46 32 24
Temperature (°F) - 77 76 76 7 7% T. 76
77 76 76 76 76 B. 76
12 18 15 15 10 B. 1.4
6.6 6.5 6.4 7.3 6.4 |T. 6.6
Bottom 6.7 6.8 6.7 6.6 6.8 B, 6.7
Specific conductance
(micromhos at 25°C) Top 239 247 235 233 233 [T. 237
Bottum 237 240 233 233 231 (B. 235
Dissolved oxygen ------ Top .0 -0 .0 -0 .0 . .0
B.0.D. (5-day, 20°C) -~ Top 12.9 13.5 9.6 9.9 9.3 T. 1
Silica (Si0,) - - Bottom Le2 4.3 4.0 4ol 4ol B. 4ol
Iron (Fe) ---- - Bottom .07 .32 .15 .05 .13 |B. 14
Calcium (Ca) -~ - Bottom 18 18 17 B. 18
Magnesium (Mg) - - Bottom 6.6 7.0 6.5 6.6 6.8 IB. 6.7
Sodium (Na) ----- - Bottom 15 15 14 14 14 B. 14
Bicarbonate (HCO,) -~ Bottom 60 64 57 59 62 B. 60
Sulfate (SO,) --- 36 35 37 35 33 B. 35
Chloride (Ci) -- 14 13 13 13 13 T. 13
14 1 13 14 13 B. 14
Fluoride (F) --- .2 .2 .2 .2 2 B .2
Nitrate (NO,) o1 .1 .1 o1 o1 B. o1
Dissolved solids ------- L0 145 136 136 131 B. 138
Hardness as CaCO, 72 T 72 2 70 B, 72
Suspended sediment ---- Top h......l......J...Compolsite....j;....;.'l‘. 38
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Table 10. ~- WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued

Analyzed by City of

and U. S.

logical

Location _Philadelphia, Pa,-Camden, N. J. Bridge pui.

rvey;
October 3, 1950

1 in parts per million
ampling study No, _ L5

Weather_ Misty Water discharge at Trenton (cfs)—2,80
Station
[Pennsylvania w New Jersey Ay
side est Center Center East Center side verage
Time (EST)--~-ccmmmmmmmmaaan 10:00 a.m, 9:55 a.m. 9:50 &.m, 9:45 a.m. 9:40 a.m.
Sounding ) 45 L2 30 5
Temperature (°F) ------ Top 68 68 68 68 68 IT. 68
68 68 68 68 68 B. 62
15 14 15 13 12 B. 1/
6.5 6.5 6.5 6.3 6.6 T, 6.5
Bottom 6.5 6.4 6.4 6.3 6.5 B. 6.4
Specific conductance
(micromhos at 25°C) Top 260 251 258 243 281 . 259
Bonom 25 236 36 232 254, B. 21
Dissolved oxygen ------ .0 ol o3 o5 1.0 T. b
B.0.D. (5-day, 20° C)--Top 7.5 5.5 5.4 L7 6.1 T. 5.8
Silica (Si0y) --- 6.0 6.2 6.7 5.9 6.2 B. 6,2
Iron (Fe) - .05 A1 .06 .03 .02 |B. .05
Calcium (Ca) 12 3 li o 12 X 12 N 12 . B. 12 s
Magnesium (. - . o . . . B. .
Sodium (Na) ?ﬁ.g-)" 17 17 17 17 17 B. 17
Bicarbonate (HCO;) 42 42 AL 4 4L B, 4l
Sulfate (SO,) --- [ 42 43 42 43 B, 42
Chloride (CY) -- 15 15 15 14 19 T. 16
17 16 16 16 20 B. 17
Fluoride (F) --- .2 o2 .2 2 . B. .2
Nitrate (NO, 8.2 Toh Ted 6.9 7.1 B. Teh
Dissolved solids - -Bottom| 147 142 147 142 152 B. b
Hardness as CaCO, ---- Bottom 7 70 70 68 75 B. 71
Suspended sediment ~---Top | . . . . . . ceeees Composite , . . . TR T, 32
]
Location Philadelphia, Pa.~Camden, N. d. BrigEDate November 2, 1950 ing study No. 16
Weather__Clear Water discharge at Trenton (cfs)—2:350
Station
Pem;si‘;:vanh West Center Center East Center Nevsli::rsey Average
Time (EST)--------=mmomememam 8153 a.m. 8:58 a.m. | 9:04 a.m, 9:09 a.m, 9:15 a.m.
Sounding (£t] 4 30 42 42 38
Temperature (°F) ------ Top 64 64 64 64 64 T. 64
Bottom 63 63 63 64 65 B. 64
--- Bottom 22 10 12 ] 8 B. 12
~--Top 6.5 6.5 6.5 6.6 6.6 1 6.5
Bottom 6.8 6.8 6,6 6.4 6.4 B. 6.6
Specific conductance
(micromhos at 25°C) Top 306 300 303 300 337 T. 309
Bottom 328 287 287 292 292 B. 297
Dissolved oxygen ------ Top 0 .0 .0 .0 7 T W1
B.O.D. (5-day, 20°C)--Top 3.9 2.4 .6 .3 45 dr. 23
Silica (8i0,) - -~ Bottom 4a3 5.5 6.1 4e2 5.9 IB. 5.2
Iron (Fe) ---- - Bottom .07 <04 .03 .09 .02 |B. +05
Calcium (Ca) - Bottom 21 20 B.
Magnesium (Mg) - - Bottom 8.7 7.9 8.2 7.7 7.8 |B. 8.1
Sodfum (Na) ----- - Bottom 22 19 20 21 20 B. 20
Bicarbonats (HCO,) - Bottom 47 42 Al I Ly B, 44
Sulfate (8O,) --- 53 53 56 55 52 B. 54
Chloride (Cl) -- 20 20 20 20 28 T, 22
30 21 21 21 21 B. 23
Fluoride (F) --- .2 .2 2 .2 2 B .2
Nitrate (NO,) 8.8 8.4 8.4 9.3 1 B. 9.2
Dissolved solids =====-= 193 171 171 174 174 B. 177
Hardness as CaCO, 9% 85 84 84 84 B. 87
Suspended sediment ----Top “ 4 e e s s e e .. . Composite. . . . e T 49
|
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Table 10. -- WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location -Liiladelphia, Pa.-Camden, N. J. Bridge p,ye December 4, 1950 Sampling study No.

17

Weather Water discharge at Trenton {cfs)—-1£,000
Station
Pennsylvania New Jersey
side West Center Center East Center side Average
Tlms (EST) ------------------ 9:45 aum. 9:50 aum. | 9355 a.m. | 10:00 a.m, | 10:05 a.m.
38 42 43 39 26
Temperature {°F) wmemmm Top 45 43 43 43 43 IT. 43
Botto; 43 43 43 43 43 B 43
18 20 27 28 27 B. 2,
6.1 6.0 6.0 6.0 6.0 T. 6,0
6.8 7.0 6.8 6.9 7.0 B. 6.9
Specific conductance
{micromhos at 25°C) Top 121 116 us 114 1m IT. 115
Bottom né 113 108 108 105 B. 110
Dissolved oxygen ------ Top ety 10.0 10.5 10.7 11.0 T. 10.3
B.0O.D. (5-day, 20°C)--Top 6.2 5.3 5.1 542 542 IT. 5.4
Silica (Si0,) - - Bottom - - - — -— B. —
Iron (Fe) -~ Bottom haad Rl - _ -_ B, —
Calejum (Ca) - Bottom - — - — — B, —
Magnesium (Mg) Bottom - — -— —_ — B, —
Sodium (Na) ~----- Bottom| — - - - - B. —
Bicarbonate (HCO,) - Bottom 12 12 1 10 10 B. 11
Sulfate (SO,) 25 26 24 22 26 B. 25
Chloride (Cl) 6.0 4.0 4.0 4e0 4.0 T. bed
6.5 6.2 6.2 6.0 6.0 [B. 6.2
Fluoride (F) bl -_— — -— —_ B, -~
Nitrate (NO,) 6.2 5.7 4o 5.3 5.3 B. 5e4
Dissolved solids ----~-- - - - — — B. -~
Hardness as CaCO, - 36 37 36 36 35 B. 36
Suspended sediment ---- Top oo e e e e e e e e v+ v+ .Composite. . . . ... ... AT 47
l | |
study No. 18

Location_Ehlladelphia, Pa,-Camden, N, J. Br: Date January 3, 1951 .
e Water discharge at Trenton (cfs)—8s210

Weather_ Overcast

Time (EST)---=nm=anncnmnmenn
ing (ft]

)
Temperature (°F) ------ Top

Specific conductance
(micromhos at 25°C) Top
Botto

Dissolved oxygen ------ Top
B.0.D. (5-day, 20°C)-- Top
Silica (Si0,) - - Bottom
Iron (Fe) -~ Bottom
Calcium (Ca) - Bottom
Magnesium (Mg) Bottom
Sodium (Na) ------ Bottom
Bicarbonate (HCO,) Bottom
Sulfate (80,) --

Chloride (Ci)

Fluoride (F)
Nitrate (NO,)

Dissolved solids --
Hardness as CaCO,
Suspended sediment ---- Top

Station
Pem:ﬁva"“ West Center Center East Center Ne:lg:rsey Average
8:45 a.m, 8:48 a.m, | 8:52 a,m, 8:55 a,m. 8:58 a.m.

45 4 48 32 26

37 36 35 35 35 T. 36

37 36 36 35 35 B. 36
8 10 12 B. 10
6.4 6.5 6.5 6.5 6.5 . 6.5
6.7 6.8 6.5 6.8 6.7 B. 6.7

179 174 170 170 169 . 172
172 180 164 175 165 B. 171
6.7 7.5 8.6 B.5 8.1 [T. 7.9
5.5 7.0 6.3 5.6 45 |T. 5.8
YA 6.9 5.2 B. 6.5
.07 14 .30 |B. 17

AVA 14 14 B. 14
5S¢4 5.2 5.3 B. 5.3
8.7 8.5 8.8 B. 8.7

25 25 27 B.

34 34 35 B. 34
8.0 8.0 8.0 8.0 7.0 T. 7.8
9.8 6.0 9.2 6.0 Gu2 B. 8.0

R .2 W2 B. .2
75 b 504 B. 6.8
108 106 103 B. 106
57 56 57 B. 57
e e e e ae s s e e e Composite , . .. T, 23
1
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Location Phu““l?hia Pa.-Camden, N. J. Bridge poe, March 2, 1951  Sampling studyNo. 19
Water discharge at Trenton (cfs)}— 19,600
Station
Pennsylvania W New Jersey A
side est Center Center , East Center side verage
1:20 p.m, 1:24 p.m. | 1:28 p.m. 1:32 p.m. 1:36 p.m.
4 43 43 34 25
L 43 43 43 43 T. 43
4l 42 > 42 42 B. 42
12 9 10 B. 10
6.4 6.7 6.8 6.7 6.8 T, 6.7
7.1 6.7 7.2 6.9 7.1 B. 7.0
Specific conductance
(micromhos at 25°C) Tup 138 nr 108 106 106 IT. 114
Bottom 137 114 106 107 105 B. 114
Dissolved oxygen ------ Top 10.8 12.9 13.1 12,6 12.6 IT. 12,4
B.0.D. (5-day, 20°C)--Top bll 5.9 5.7 5.3 5.9 b6.8
Silica (Si0,) --- - Bottom 4eb 48 ol 4eb
Iron (Fe) ---- - Bottom 14 .18 14 .15
Calcium (Ca) -- ~ Bottom 12 10 10 n
Magnesium (Mg) - - Bottom 4.1 3.8 3.6 3.8
Sodium (Na) ----- ~ Bottom 6.9 3.9 3.4 4eT
Bicarbonate (HCO,) - Bottom 27 22 pan 23

AP PERORERREED O
I

Sulfate (S0,) --- 25 20 20
Chloride {CY) 6.0 5.0 4.0 4.0 4.0 4.6
8.0 6.0 5.2 6.0 5.0 6.0
Fluoride (F) --- 2 2 2 2
Nitrate (NOy) -~ 3.0 3.0 2,5 2.8
Dissolved solids ---~--- 83 69 65 72
Hardness as CaCOQy 47 41 40 43
Suspended sediment ----Top L . .. . .. i e+ e+ ... Composite. . . . l ...... 30
! 1
b Exceeded this value.
Location Philadelphia, Pa,-Camden, N, J. Bridge pgte April 2, 1951 Sampling study No, _ 20
Weather C1ear Water discharge at Trenton (cfs)——'ﬂ-,im——
Station
|Pennsylvania Wes* C c East Ceat New Jersey Aver
side est Center enter ast Center side verage
12:22 p.m. | 12:19 p.m, | 12:17 pem. | 12:15 pem.
49 8 36 28
46 46 46 46 T. 46
4 45 45 46 B. 46
20 18 B. 19
6.8 6.8 6.9 7.0 [T. 6.8
6 6.7 6.6 6.7 6.6 B. 6.6
Specific conductance
(micromhos at 25°C) Top 70,1 59.0 59.0 57.5 58.1 . 60.7
Bottom 72.2 66.7 60.9 58.8 59.8 B. 63.7
Dissolved oxygen - Top 1.0 1.3 10.9 1.4 11.0 - 1.
B.0.D. (5-day, 2D°C)--Top 5.3 3.2 2.5 3.3 2.9 'T. 3.4
Silica (8i0,) --- — - — B. —
Iron (Fe) ---- - -_— —_— B, —
Calcium (Ca) -- _ _— _— B. —
Magnesium (Mg) - - - — B. —
Sodium (Na} -~~~ a3.9 a3.7 a2,. B. a3.3
Bicarbonate (HCO,) 12 12 10 B. 1
Sulfate (SO,) --~ 14 13 13 B. 13
Chloride (C) -- 3.0 3.0 3.0 3.0 3.0 IT. 3.0
bedy 3.0 3.1 3.0 2.8 B. 3.3
Fluoride (F) -~ —_ _— _— B. —
Nitrate (NOy) -~ 3.6 2.9 2.0 |B. 2.8
Dissolved solids ~-~---- - - - B. —
Hardness as CaCO, 25 22 22 B. 23
Suspended sediment ---- Top PR 'I e e .I. .. Compo]site. . . e ! [ |

a Calculated Sodium and Potassium.
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued
Anaiyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location Phllﬁdel hia, Pa.-Camden, N, J, Bridge Date_M‘L.l-liii_—Samplmg study No.

2]

Weather 188X Water discharge at Trenton (cfs)— 13,00
Station
Pennsbi'givanla West Center Center East Center Ne:/i.;:rsey Average
Time (EST)-==nmmrmammmmanaan 8:20 a.m. 8:25 a.m. | 8:31 a.m. 8:35 a.m. 8:39 a,m.
(ft) 45 46 48 39 27
Temperature (°F) ------ Top 62 62 61 61 61 T, 61
Bottom 61 61 61 61 61 B. 61
12 14 12 B, 13
6.7 6.7 6.8 6.9 6.8 T, 6.8
7.1 6.9 6.8 7.0 6.7 B. 6.9
Specific conductance
(micromhos at 25°C) Top 12 138 126 123 129 IT. 132
Bottom 11 134 126 127 128 E‘ 131
Dissolved oxygen - 4e3 4ed 6.1 6.2 5.7 . 5.3
B.0.D. (5-day, 20°C) -—Top 9.3 8.0 3.3 2.9 3.6 [T, 5¢4
6.2 5.7 5.6 [B. 5.8
05 .17 11 B L1l
12 1 n B. 11
4.8 4.0 4,0 B, 4e3
4.6 5.5 46 (B 49
26 27 24 B. 26
24 22 2 B. 23
Chloride (C1) -~ 8.0 8.0 6.0 6.0 7.0 T. 7.0
7.5 6.0 6.5 6.0 6.8 B, 6.6
Fluoride (F) -~~~ .0 .0 R B. .0
Nitrate (NOy) -- 4.0 3.0 2,9 B. 3.3
Dissolved solids ~~--~-~ Bottom 86 78 80 B. 8l
Hardness as CaCO, - 50 4 L B. 46
Suspended sediment ---- Top c e e e . I N Compolsite. .. | P V1§
Location Philadelphia, Pa.-Camden, N. J, Bridge pute June 7, 1951 ling study No, 22

Weather Cloudy Water discharge at Trenton (ds)_&,ﬁlo___
Station
Pennsylvania | e ot Cent Cent gast Center | NV IETSY | poerage
side es! enter enter enter side \Ver agt
Time (EST)=-=v-nnmommmmanomean 8:30 a.m. 8:32 a.m. | 8134 a.m, 8:36 a.m. 8:38 a.m,
(1] 38 41 L 30 25
Temperature (°F) ~----- Top 73 72 72 R 72 T, 172
72 72 72 72 72 B. 72
Color 20 15 10 B. 15
pH -- 6.9 6.6 6.6 6.6 £€.6 T, 6.7
Bottom 6.8 6.8 7.1 6.8 7.0 |B. 6.9
Specific conductance
(micromhos at 25°C) Top 204 173 170 175 176 T, 180
Bottom 194 174 71 172 175 B. 177
Dissolved oxygen - 1.5 Lok 1.4 1.4 1.7 T. 1.5
B.0.D. (5-day, 20°C) --Top 6.2 1.1 0 .7 1.4 T. 1.9
Silica (8i0,) - 4T 4l 5.0 B. 4eb
Iron (Fe) -~~~ .07 .07 .08 [B. .07
Calcium (Ca) 15 1, 14 B. 14
5¢5 5.3 5.4  [B. 5.4
10 8.2 9.0 B. 9.1
41 38 4“0 B. 40
30 28 28 B. 29
Chloride (C1) -- ha g 9.0 9.0 8.0 8.0 T. 9.0
10 9.0 8.5 9.0 8.5 B. 9.0
Fluoride (F) --«-m--mnn Bottom .1 .1 . B. .1
Nitrate (NO,) -~ 449 4L 4.3 B. heds
Dissolved solids ----=-= 110 100 105 B. 105
Hardness as CaCO, - 60 57 57 B. 58
Suspended sediment ---- Top AR T . Compolsi!e R T. 33
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location Philadelphia, Pa.-Camden, N. J. Bridge pate July 5, 1951 ing study No. —23___
Weather Clowdy Water discharge at Trenton (cfs) 22290
Station
[Pennsylvania W New Jersey
side est Center Center East Center side Average
Time (EST)---- 8:25 a,m. 8:29 a.m, | 8:33 a.m. 8:37 a,m. 8:42 a.m.
5 ft) 34 41 42 33 19
79 78 78 8 8 .78
78 78 78 78 77 B. 78
12 14 10 B. 12
6.9 6.8 6.8 6.8 6.5 IT. 6.8
6.9 6.9 7.0 6.8 7.0 |B. 6.9
Specific conductance
(micromhos at 256°C) Top 199 177 168 169 223 [T. 187
Bottom| 199 175 i 166 227 1% 188
Dissolved oxygen ------Top «9 1.5 1.9 2.0 1.5 . 1.6
B.O.D. (5-day, 20°C) -- Top 1.8 ok -3 ok o0 |T. .8
Silica (Si0,) - Bottom 5.3 5.5 5.8 B. .5
Iron (Fe) -- - Bottom .06 .08 .07 |B, 07
Calcium (Ca) -- - Bottom 18 17 19 B. 18
Magnesium {Mg) - Battom 5.9 5.7 6.2 B. 5.9
Sodium (Na) ----- - Bottom 9.7 4e3 13 B. 9.0
Bicarbonate (HCO,) - Bottom 48 40 47 B. 45
Sulfate (SO,) Bottom 32 28 31 B. 30
Chloride (C1) Top 10 9.0 9.0 9.0 2 T. 12
9.8 9.0 7.2 9.0 19 B. 1
Fluoride (F) 2 .1 .1 B, o1
Nitrate (NO) ---- 4.0 3.6 5.2 B. 4.3
Dissolved solids ~------ 124 114 12 B. 127
Hardness as CaCO, 69 66 s B. 69
Suspended sediment ---- Top R .« Composite . . . . [ T 19
1
Location Ppiladelphia, Pa,-Camden, N. J. Bridge pnge August 1, 1951 Sampling study No. 2%

Weather_Cloudy Water discharge at Trenton (cfs)- 122400
Station
Penn:;;]evania West Center Center East Center Nevslig:rsey Average
Time (EST)------=c-aocen-un 8:25 a.m. 8:27 a.m. | 8:29 a.m. 8:31 a.m. 8:32 a.m,
S (£t) 37 42 JAn 30 18
Temperature (°F) -~ 79 79 79 79 79 IT. 79
78 78 78 78 78 B. 78
7 7 7 B. ?
6.9 6.9 6.9 6.9 6.9 IT. 6.9
7.8 7.0 7.8 7.0 7.8 B. Te5
Specific conductance
(micromhos at 25°C) Top 178 178 164, 161 170 IT. 170
Bottam 169 172 163 164 16) B, 166
Dissolved oxygen ~----- 2,4 3.0 he2 40 3.5 T, 3.4
B.O.D. (5-day, 20°C) --Top 1.8 .0 1.5 3.3 3.3 IT. 2,0
Stlica (St0,) - Bottom 5.8 6.2 5.8 B. 5.9
Iron (Fe) -- - Bottom .01 W01 0L (B, .01
Calcium (Ca) -- Bottom 165 5 lfz 5 12 s B ll; o
Magnesium (Mg) - Bottom . . . B. .
Sodium (Na) ----- - Bottom 7.2 6.1 6.6 B. 6.6
Bicarbonate (HCO,) ---- Bottom L 42 42 B. 42
Sulfate (SQ,) --- 29 29 27 B. &8
Chloride (C) ---- 8.0 8.0 8.0 8.0 8.0 |r. 8.0
6.5 8.0 5.6 8.0 5.8 |B. 6.8
Fluoride (F) - 1 .1 1 B. 1
Nitrate (NO,) 5.3 5.1 4.8 B, 5.1
Dissolved solids ------- 106 105 100 B. 104
Hardness as CaCO, 61 60 58 B. 60
Suspended sediment ----Top . . . . . . 1 Composite i LT, 15
1
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location Philadelphia, Pa.~Camden, N. J. Bridge pate September 6, 1951 Samphing study No. 25

Weather Rain Water discharge at Trenton {cfs)—3.810
Station
‘Pem;sig:vanla ‘West Center Center East Center Ne:i::rsey Average
8:35 a.m. | 8:37 aum. | 8:39 awm. | 8:41 a.m. | 8:43 a.m.
35 42 43 31 21
77 77 77 76 76 . 77
77 77 77 77 76 B. 77
15 12 13 B. 13
6.4 6.4 6.3 6.5 6.4 IT. 6.4
7.6 Teh 7.6 7.6 7.8 B. 7.6
Specific conductance
(mlcromhos at 25°C) Top 263 259 263 261 259 T. 261
Bottom| 252 246 240 236 226 B. 240
Dissolved oxygen ------ Top .6 o7 .6 .7 o5 T. 6
B.O.D. (5-day, 20°C) -- Top 10,0 10,1 10.3 8.0 0.5 [T. 9.8
Silica (Si0;) Bottom 6.3 2.2 3. (B, 4.0
Iron (Fe) -- Bottom .06 .05 05 [B. +05
Calcium {Ca) - Bottom 21 21 B. 21
Magnesium (Mg) 7.2 7.2 7.2 |B 7.2
Sodium (Na) ---- Lol 4e 41 |B 4e?
Bicarbonate (HCO, 52 50 52 B. 51
Sulfate (SO,) -- 49 46 L B. 46
Chloride (Cl) - 12 12 13 12 12 T. 12
15 16 14 15 L B. 15
Fluoride (F) --. W1 0 W1 B. o1
Nitrate (NO,) - 8.2 7.6 8.0 |B. 7.9
Dissolved solids - -- 154 7 144 B. 1.8
Hardness as CaCO, 84 80 80 B. 81
Suspended sediment ----Top | . . . . . o . . Composite . .. P i P 4
|
Location Philadelphia, Pa.-Camden, N. J. Bridge Date Cctober 2, 1951 Q. " 26

study No.

Weather Clear

Water discharge at Trenton (cfs)-2.990

Station
{Pennsyivania West Centy Cent: East Cente New Jersey A
side est Center enter as| enter side verage
Time (EST)-m-m-=reammmacaaan §:22 a.m. 9:24 a,m. | 9:27 a.m, 9:29 a.m. 9:32 a.m.
Sounding (ft) 36 29 4“0 29 28
Temperature (°F) ~----~ Top s 71 69 69 70 T. 70
70 70 69 69 69 B. 69
Color --- 8 9 9 B. 9
PH ----- 6.2 6.2 6.5 6.3 6.3 IT. 6.3
7.8 6.6 7.8 7.1 7.8 |B. Ted
Specific conductance
(micromhos at 25°C) Top 267 261 261 247 256 T, 258
BOttom 266 229 234 229 244 B. 240
Dissolved oxygen ------ 1.1 1.5 2.5 2.0 1.8 T. 1.8
B.O.D. (5-day, 20 C)—-Top 45 3.3 .3 .0 2.4 |1 2.1
Silica (8i0,) - 2.0 2.0 2.0 B. 2,0
Iron (Fe) ---- <05 .05 .05 [B. .05
Calcium {Ca} - 22 20 21 B. 21
Magnesium (Mg) 7.6 6.9 7.1 B. 7e2
Sodium (Na} ---- 17 1 16 B. 16
Bicarbonate (HCO,) ---- Bottom 54 54 50 B. 53
Sulfate (SO,) - 50 43 45 B. 46
Chloride (Cl) --- 16 16 16 14 15 T. 15
16 15 14 15 16 B. 15
Fluoride (F) -- 1 .1 1 B .1
Nitrate (NO,) - 7.8 7.0 12 B. 8.9
Dissolved solids 160 142 155 B. 152
Hardness as CaCO, - 86 78 82 B. 82
Suspended sediment -===Top L . . . . . . . .. . .. . . Composite . . . N T. 24
i 1
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Tabte 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

lyzed by City of Philadel
Location -Philadelphia, Pa,~Camden, N, J. Bridee pate N

7, 1951

study No.

and U. S. Geological Survey; analyses in parts per mllhon

27

Weather _Cloudy Water discharge at Trenton (cfs)—37,700
Station
Pem;sicylivania West Center Center East Center Nevs/‘.;:rsey Average
Time (EST)-======m=-mm-eme e 3:29 p.m, 3:26 pem. | 3:23 pem. 3:21 p.m, 3:18 p.m.
(ft) 18 18 46 45 20
Temperature (°F) ------ Top 47 46 47 4 49 J—r X
Bottom 48 47 48 49 50 B. 48
12 1n 1 B. 12
6.3 6.5 6.5 6.6 6.5 IT. 6.5
7.2 6.7 7.3 6.7 7.3 B. 7.0
Specific conductance
(mieromhos at 25°C) Top 149 113 108 14 136 IT. 124
Bottom 17 105 107 105 121 B. 117
Dissolved oxygen ------ Top 9.1 10.2 10.0 10,6 9.4 T. 9.9
B.O.D. (5-day, zo'c)--'rop 8.4 3.2 1.8 2.8 2.9 T. 3.8
Silica (Si0,) 5.3 5.1 3.9 B. 4e8
Iron (Fe) -- .01 01 .01 |B. .01
Calcium (Ca) - 12 10 13 B.
Magnesium (Mg) 3.9 3.1 34 B 3.5
Sodium (Na) ---- 7.3 3.3 3.4 B. 47
Bicarbonate (HCO, 21 17 23 B. 20
Sulfate (SO,) -- 29 23 25 B. 26
Chioride (Cl) - 9.0 4.0 4.0 400 8.0 T. 5.8
3.0 5.0 4.0 5.0 6.0 B. 5.8
Fluoride (F) ---- .1l .1 o1 B. .1
Nitrate (NO,) --- 4ol 3.3 3.7 B. 3.7
Dissolved solids --- 11 79 86 B. 92
Hardness as CaCO, 46 38 47 B. 44
Suspended sediment ~--- Top PN L PP .I. .. Compolsne @ e e e e e T, 48
__ 28

Location _EPiladelphia, Pa,-Canden, N. J. Bridge pjie December 1951 Sampling study No.
L Water discharge at Trenton (cfs)— 12,500

WeatherRain

Station
Pem:zlsvania West Center Center East Center Ne:x.;:rsey Average
Time (EST)----==cn-ccocnncmn 9:37 a.m. 9:39 a.m. | 9:42 a.m. 9:46 a.m, 9:49 a.m.
Sounding (ft 42 A 45 33 23
Temperature (°F) ------ Top Lh 43 43 42 43 IT. 43
43 i3 43 42 2 B. 43
10 1 1 B. 1
6.2 6.2 6ol 6.4 6.4 |T. 6.3
7.5 6.8 7.5 6.7 T4 B. 72
Specific conductance
(micromhos at 25°C) Top 167 166 151 145 164 'T. 159
Bottom| 165 159 151 138 148 B. 152
Dissolved oxygen - Top 7.8 8.3 9.0 9.3 9.2 IT. 8.7
B.0.D. (5-day, 20°C)--Top 7.5 6.8 5.0 4.6 5.2 [T, 5.8
silica (Si0,) -- 6.5 7.2 6.6 |B. 6.8
Iron (Fe) --- .01 0L 01 |B. .01
Calcium (Ca) - 14 13 13 B. 13
Magnesium (Mg) hody bel hel B. 4e2
Sodium (Na) -- 8.8 7.2 6.1 B. Tedy
Bijcarbonate (HCO, 30 25 24 B. 26
Sulfate (SO,) -- 31 30 28 B. 30
Chloride (Cl) - 10 8,0 7.0 5.0 1 T. 8.2
10 8.0 7.5 8.0 8.5 B. 8.4
Fluoride (F) -- ol .1 .1 B. .1
Nitrate (NO,) - 6.3 5.1 5.5 [B. 5.6
Dissolved solids ~------ Bottom 108 105 100 B. 104
Hardness as CaCO, 53 49 49 B. 50
Suspended sediment ----Top boe e e e . . P | S ¥}

. . Composite. . . . ] .
]
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued

Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Mcnlon.mﬂ‘&mwﬁge_Date January 3, 1952  gampling study No. 29
Uvercast Water discharge at Trenton {cfs)—30,500_
Station
Pem;sigtvania West Center Center East Center Neg‘g:“ey Average
Time (EST)--=-m-- - mmmmmeen 9:00 a.m. 9:05 a.m. | 9:10 a.m. 9:14 a.m. 9:16 a.m.
ding (it) 4 45 34 29 22
Temperature (°F) -~---- Top 38 38 38 38 38 T. 38
Bottom 38 37 38 37 38 B. 38
5 5 7 B. 6
6.6 6.7 6.9 6.9 6.8 IT. 6.8
7.0 7.0 7.2 7.1 Ted B. 7.1
Specific conductance
(micromhos at 25°C) Top 155 142 135 133 160 T, 145
Bottom| 138 136 129 126 U2 B. 134
Dissolved oxygen ------ Top 8.8 10.3 10.2 10.0 9.3 T. 9.7
B.0.D. (5-day, 20° C)--Top 43 8.9 2.2 2.9 3.3 [T, 43
Silica (SiO;) -- 6.6 5.8 [B. 6.1
Iron (Fe) --- .01 .01 B, W01
Calcium (Ca) - 14 15 B. 15
Magnesium (Mg) 5.1 4.9 B. 5,2
Sodium (Na) --- al.6 a2.9 B. al.b
Bicarbonate (HCOy) 24 27 B. 26
Sulfate (SO,) 25 22 B. 24
6.0 5.0 6.0 n T. 6.8
5.0 6.0 5.0 9.5 B. 6.5
Fluorlde (F) -~ .1 .1 B. .1
Nitrate (NO,) - 6.3 6.4 |B. 6.7
Dissolved solids ~-- g6 88 B. g9
Hardness as CaCO, 56 58 B. 59
Suspended sediment -~ Cyt . Composite . . e e e e T, 35
e
a Calculated Sodium and Potassium.
Location Ehiladelphia, Pa,~Camden, N, J, Bridge Date -February 5, 1952  Sampling study No. 30
Weather _Overcast Water discharge at Trenton (cfs)—32,800
Station
Pennsylvania West Center Center East Center New Jersey Average
side side
T)me (EST)--~ 12:00 n. 11:57 a.m, | 11:55 a.m. | 11:52 a.m.| 11:50 a.m.
ding (ft) 45 45 37 35 39
Temperature (°F) ------ Top 39 39 39 40 39 IT. 39
39 38 38 38 38 B. 38
7 7 7 B. 7
6.3 7.1 6.6 6.5 6.9 |T. 6.7
6.7 7.8 6.6 7.7 6.5 |B. 7.1
Specific conductance
(micromhos at 25°C) Top 132 120 120 126 119 T, 123
Bottom 132 132 120 121 121 B. 125
Dissolved oxygen -----~ Top 13.0 12.7 12.5 12.1 12,3 [T. 12,5
B.O.D. (5-day, 20°C)--Top 6.4 4.6 45 43 5.2 [T. 5,0
Siltica (Si0y) -- 6.4 6.2 6oh B 6.3
Iron (Fe) --- .06 .06 .07 B .06
Calcium (Ca) - 12 1 1 B. 1
Magnesium (Mg) 4e5 4eb 4e5 (B 4.5
Sodium (Na) ---- 3.2 2.3 2.4 (B 2.6
Bicarbonate (HCO,) 25 25 23 B. 24
Suifate (SO,) -~ 24 22 22 B. 23
Chloride (C)) - 5.0 4.0 4.0 5.0 40 |To Lk
5.0 4.0 4.0 4.0 42 B 42
Fluoride (F) -~ .1 .1 1B
Nitrate (NO;) - bk 3.8 42 B 4l
Dissolved solids ------- 107 94 92 B. 98
Hardness as CaCO, 48 46 46 B. 47
Suspended sediment ----Top | . . . . R e e Compoislte . P | Y 1
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Table 10, -~-WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

Analyzed by City of Philadelphia and U. S. Geological Survey: in parts per million
Location _Ehiladelphiz, Ps.-Camden, N. J. Bridge pate March 5, 1952 Sampling studyNo. 3L
WeatherS1ightly Cloudy Water discharge at Trenton (cfs)—‘l.-'BQ———
Station
Pem;slglevama West Center Center East Center Ne\;i:zrsey Average
Time (EST)-nmv-mm-mmommmman 12:10 pom. {12:13 pom. | 12:16 pom. | 12:20 pom, | 12:23 p.m.
di ft] 46 41 38 26 17
Temperature (°F) ------ Top i3 41 1 50 40 IT. 41
Bottom 41 40 40 40 39 B. 40
Color - -- Bottom 3 4 4 B. 4
pH --- --Top 7.6 b4 6.5 6.4 6.5 |T. 6.7
Bottom 7.8 7.5 7.9 7.5 7.7 B. 7.7
Specific conductance
(micromhos at 25°C) Top 191 186 177 170 190 T. 183
Bottom 190 182 181 166 186 B. 181
Dissolved oxygen -=----- Top 7.7 8.6 9.2 8.6 9.7 T. 8.7
B.O.D. (5-day, 20°C)--Top 5.9 5.6 1.5 3.5 6.3 |T. 4.6
Silica (810,) --- -- Bottom 6.2 7.0 Ted B. 6.9
Iron (Fe) --- - Bottom .08 .08 06 |B. .07
Calcium {(Ca) - - Bottom 16 1 17 B. 17
Magnesium {Mg) - Bottom Sed 5.2 5.4 B. 5.3
Sodium (Na) --- - Bottom 10 8.3 7.6 B. 8.6
Bicarbonate (HCO,) - Bottom 38 4, 32 B. 38
Sulfate (80,) - - - Bottom 33 30 31 B. 31
Chloride (C1) - --Top 10 10 8.0 8.0 12 T. 9.6
10 10 8.2 9.0 12 B. 9.8
Fluoride (F) 1 .1 1 B g
Nitrate (NO,) 9.9 7.6 8.2 |B 8.6
Dissolved solids ------- ]_13 108 1 B. 111
Hardness as CaCO, 3 64, 22 B. 64
Suspended sediment ----Top oo v v e e L Ccmpolsite e 1T T, 29
Location Philadelphia, Pa.-Camden, N. J. Bridge pape April 2, 1952  sampling studyNo. 32
Weather Clear Water discharge at Trenton (ds)-sZJlJ——
Station
[Pennsylvania W Rast New Jersey A
side ‘est Center Center Center side iverage
Time (EST)«nvmmmemeenmemnne 12:22 p.m. |12:19 pem. | 12316 pem. | 12:13 p.m. | 12:10 pem,
Sounding (ft) 4 43 32 23 15
Temperature (°F) -=---- Top 50 49 50 51 51 50
Bottom 49 49 49 50 50 49
6 6 7 6
6.5 6.6 6.5 6.4 Tok 6.7
7.0 7.7 6.9 7.7 6.7 7.2
Specific conductance
(micromhos at 25°C) Top 107 9645 96.0 100 106 101
Bottom 105 950k 91.6 9504 99.1 9743
Dissolved oxygen Top 8.5 9.2 8.3 8.2 8.2 8.5
B.0.D. (5-day, 20°C) -- Top 46 1.7 1.0 2.1 2.2 2.3
Silica (Si0,) 4.3 5.0 5.9 5.1
Iron (Fe) ~-- . .05 .06 .06
Calcium {Ca) - 9.2 9.2 9.3 9.2
Magnesium (Mg) - 2,9 2.7 3.0 2.9
Sodium (Na) 6.6 6.4 3.5 5.5
Bicarbonate (HCO;) - Bottom 22 21 18 20
Sulfate (SO,) -- 21 22 20 21
Chlorade (Cl} - 5.0 4.0 4.0 4.0 4.0 4a2
heb 3.0 3.8 4.0 4e2 3.9
Fluoride (F) -- .1 .1 3 W1
Nitrate (NO,) 5.2 4.0 5.3 4.8
Dissolved solids ------- Bottom 75 72 70 72
Hardness as CaCO, ---- Bottom 35 34 36 35
Suspended sediment -~~~ Top .......l......I;..Compals*-iw....l...... 24
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continuea
1 by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location Philadelphia, Pa.-Camden, N. J. Bridge pate May 5, 1952 ing study No, _33
Weather Cloudy Water discharge at Trenton (cfs)-18,700
Station
Penx;sigtvania West Center Center East Center Ne:igzrsey Average
8:53 a.m. | 8:50 a.m, 8:46 a.m. 8:43 a.m, | 8:40 a.m.
45 45 Lh 33 22
58 58 58 58 58 . 58
Bottom 59 58 58 58 58 B. 58
---- Bottom 7 7 5 . 6
pH -- -==-Top 6.4 6.5 6.5 6.3 6.4 T. 6.4
Bottom 6.9 6.3 6.8 6.3 7.0 B. 6.7
Specific conductance
(micromhos at 25°C) Top 125 n7 114 115 113 T, 117
Bottom 14 122 12 115 13 B. 115
Dissolved oxygen ------ Top 6.7 7.5 7.6 7.1 6.8 T. 7.1
B.O,D. (5-day, 20°C)--Top 1.6 1.6 1.8 2.4 3.1 T. 2.4
Silica (8iO,) -~~~ Bottom 5.9 6.0 5.6 B. 5.8
Iron (Fe) --- .03 .06 .02 B. .04
Calcium (Ca) - 1 pul 12 B. 11
Magnesium (Mg) 3.6 3.6 3.8 B. 3.7
Sodium (Na) --- 4.0 3.1 3.1 B. 3.4
Bicarbonate (HCO,) 25 18 32 B. 25
Sulfate (SO,) -~ 22 26 21 B. 23
Chloride (Cl) - op 6.0 4.0 3.0 4.0 3.0 |T. 40
Bottom 4.0 5.0 3.4 4.0 3.5 B. 4.0
Fluoride (F) -- ---- Bottom o1 .1 0 B, 1
Nitrate (NO;) - ---- Bottom 4eb 5.4 2.9 B. 4.3
Dissolved solids - 69 78 4, B. 74
Hardness as CaCO, 42 42 46 B. 43
Suspended sediment ---- Top [. R R Composite . . . . l Y | A V]
1
Location Philadelphia, Pa.-Camden, N, J, Bridge Date -June 4, 1952 study No., 34
_Gloudy Water discharge at Trenton (cfs)28,600
Station
Pem::glevania West Center Center East Center Ne:;;zrsey Average
Time (EST) 8:32 a.m. | 8:33 a.m. 8:35 a.m. 8:38 a.m. | 8:40 a.m.
Sounding (ft) --- 37 33 L 22 19
Temperature (°F) -- 67 66 67 66 66 IT. 66
66 67 67 67 66 B. 67
12 r A7 12
6.4 A 6.7 6.6 6.5 IT. 6.5
6.9 6.5 6.9 6.5 6.8 B. 6.7
Specific conductance
(micromhos at 25°C) Top 18 1ns 112 106 110 T, 113
Bottom 122 120 10 109 108 B. 114
Dissolved oxygen =------ Top 47 6.1 6.7 7.0 6.8 T. 6.3
B.0.D. (5-day, 20°C) -—Top 1.0 3.5 2.2 1.9 2.6 IT. 2.2
Silica (Si0,) 5.7 5.8 5.7 B. 5.7
Iron (Fe) -- .06 .04 .04 B. 05
Calcium (Ca) -- 11 11 1 B. 11
Magnesium (Mg) - Bottom 3.9 3.7 3.6 B. 3.7
Sodium (Na) --- - Bottom 4.7 3.6 2.0 B. 3.4
Bicarbonate (HCO,) - Bottom 28 26 B. 25
Sulfate (SO,) ----- 22 20 20 B. 21
Chloride (C]) ---- 4.0 4.0 4.0 3.0 4.0 T. 3.8
5.0 4.0 3.8 4.0 3.5 B. 4.1
Fluoride (F) Q1 o1 .1 B. W1
Nitrate (NO,) ---- 5.1 4.9 % B. 5.2
Dissolved 50lids ~==-nn- 73 68 68 B. 70
Hardness as CaCO, L 43 L= B. 43
Suspended sediment ---- Top u......’......I...Compolsite.....]......'l'. 36
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

Analyzed by City of Phi ia and U. 8. Geological Survey; analyses in parts per million
Location Philadelphia, Pa.-Camden, N. J. Bridge page _July 7, 1952 ing study No.
Weather Light Clouds Water at Trenton (cfs)—232370
Station
Pennsylvania West Ce: New Jersey
side nter Center East Center side Average
8:50 a.m, | 8:52 a.m, 8:54 a.m, 9:00 a,m, | 9:02 a.m,
35 39 38 37 19
80 80 9 9 79 T. 79
80 80 79 80 79 B. 80
8 ] 8 B. 7
6.7 6.6 6.7 6.7 6.6 T. 6.7
b 6.8 Ted 6.8 73 B. 7.1
Specific conductance
{micromhos at 25°C) Top 245 202 198 194 210 IT. 210
Bottom 223 214 194 198 199 B, 206
Dissolved oxygen ------ Top o5 1.0 1.0 1.1 1.5 T. 1.0
B.0.D. (5-day, 20°C) -- Top 1.7 0 .0 -0 3 IT. ok
6.0 [0 6.7 B. 6.4
W02 .02 .03 B. .02
19 18 17 B. 18
6.8 6.2 6.3 B. 6.4
13 9.0 10 B. 11
Bicarbonate (HCO,) ----Bottom 52 51 51 B. 51
Sulfate (SQ,) --- 37 33 33 B. 34
Chloride (C1) -- 12 9.0 9.0 9.0 10 T. 9.8
12 10 8.2 9.0 8.8 B, 9.6
Fluoride (F) --- W1 W1 .1 B. .1
Nitrate (NO,) n 3.0 6.2 |[B. 6.7
Dissolved solids - - Bottom 134 116 119 B. 123
Hardness as CaCO, - Bottom 75 70 68 B. 71
Suspended sediment ---- Top R R Compo‘slte. R T, 18
Location _Philadelphia, Pa.-Camden, N. J, Bridee pate _August 7, 1952 Samphing study No. 36
Weather_Bazn Water discharge at Trenton (cfs) 5,920
Station
Pem;si‘);levama West Center Center East Center Nevszi.‘:zrsey Average
Tlme (EST) ------------------ 8:17 a.m. 8:19 a.m. | 8:22 a.m. 8:25 a.m, [ 8:27 a.m.
it) 39 At 41 28 19
Tsmperature {°F) ------ Top 82 82 82 82 81 T. 82
Bottom 82 82 82 81 8L B. 82
16 6 1 B. 11
6.5 6.6 6.6 6.6 6.6 T. 6.6
Bottom 7.3 6.6 7.2 6.7 Tek B. 7.0
Specific conductance
{micromhos at 25°C) Top 209 198 182 186 250 IT. 205
Bottom 209 190 173 188 228 B. 198
Dissolved oxygen ------ 2.0 1.0 1.2 1.2 ] T. 1.2
B.0O.D. (5-day, 20°C)—-Top 4§ .0 1.0 i 3.7 T. 2.1
Sitica (Si0,) --- [A 4eb 5.6 B. 5.2
Iron (Fe) -- 0L .02 .02 |B .02
Calcium (Ca) 17 15 19 17
Magnesium (Mg) - 5.8 6.0 6.1 B. 6,0
Sodium (Na) --- 5.5 13 B. 9.8
Bicarbonate (HCO,) ---- Bottom| 41 33 35 B. 36
Sulfate (SO,) --- 37 29 34 B. 33
Chloride (Cl) -- 12 10 10 10 18 T. 12
12 10 9.5 10 18 B 12
Fluoride (F) --- .1 a0 B .1
Nitrate (NOy) -- 6.7 8.7 17 B. 1
Dissolved solids ------- 125 106 140 B. 12,
Hardness as CaCO, 66 62 72 B. 67
Suspended sediment ---- Top .......I......[...Compolsne.....l......T. 33
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location Ehiladelphia, Fa,~Cagden, N, J. Bridge pate September 3, 1952  Sampling study No. _37
Weather _Cloudy Water discharge at Trenton {cfs)-32,000
Station
|Pennsylvania W New Jersey
side est Center Center East Center side Average
Time (EST)- 8152 a.m, 8354 awm, | 8:58 a.m. 9:00 a,m. | 9:03 a.m.
38 42 41 31 21
78 7 7 76 s T
7% 76 76 75 76 B. 76
Color -- 1 2 4 B. 2
pH ---- 6.6 6.7 6.7 6.5 6,7 T. 6.6
7.6 6.7 7.5 6.7 A B. 7.2
Specific conductance
{micromhos at 25°C) Top 204 182 182 178 186 IT. 186
Bottom 193 182 181 180 201 B. 187
Dissolved oxygen ------ Top 47 6.7 6.7 6.8 4.0 IT. 5.8
B.O.D. (5-day, 20°C) --Top 33 1.1 1.0 7 3.0 T. 1.8
Silica ($10,) --- --- Bottom 2.0 2.1 2.9 B. 2.3
Iron (Fe)---- .01 .01 .01 B. .OL
Calcium (Ca) 18 17 17 B. 17
Magnesium (Mg) - 8.0 7.9 7.9 B. 7.9
Sodium (Na) ----- a4.8 ake3 ab,l B. as5.1
Bicarbonate (HCO,) - 50 47 38 B. 45
Sulfate (SO,) --- 32 28 33 B. 31
Chloride (C1) -~ ---Top n 8.5 8.5 8.0 12 T. 9.6
Bottom 8.0 8.0 7.0 8.0 | 12 B. 8.6
Fluoride (F) --- --- Bottom W1 2 2 B. 2
Nitrate (NO;) -- 2.9 7.8 6.4 B. 5,7
Dissolved solids ------- 116 108 118 B. 114
Hardness as CaCOy 7 75 75 B. 76
Suspended sediment ---- Top I R o Composite . . . . i e e e oo W|T0 13
1

a Calculated Sodium and Potassium,

Location }égilade}. a, ra.~Camden, N. J. Bridge puie Cctober 6, 1952 Sampling study No. __38 ___

athy ear Water discharge at Trenton (cfs)— 4,800
Station
Pem;siglevama West Center Center East Center Nevsli.lersey Average
Time (EST)-- 10:32 a.m, 10:30 a,m, | 10:21 a.m. 10:25 a.m. | 10:28 a.m.
Sounding (ft) - 39 39 41 29 29
Temperature (°F) ----~- Top o8 67 67 67 67 IT. 67
Bottom 67 o7 66 67 66 B. 67
--- Bottom 5 5 B. 6
---Top 6.7 6,6 6.6 6.5 6.6 T. 6.6
Bottom 7.0 6,6 7.7 6.5 7.7 B. 7.1
Specific conductance
{micromhos at 25°C) Top 237 215 206 20 22/ T. 218
Boltom 227 28 204 207 214 B. 214
Dissolved oxygen ------ Top 1.6 2.0 3.6 2.6 2.6 T. 2.5
B.0.D. (5-day, 20°C} -- Top 2.6 2.4 1.8 .8 1.2 T. 1.8
Silica ($10,) - 2.7 3.8 3.2 B. 3.2
Iron (Fe) - - .03 <03 <04 B. <03
Calcium (Ca) - 18 17 18 B. 18
6.9 6.8 6.6 B. 6.8
u 9.6 10 B. 10
3 42 &2 B. 42
35 32 34 B. 34
Chloride (Cl) -- 14 12 10 11 13 T. 12
14 pRg 11 10 12 B. 12
Fluoride (F) - .1 .1 o1 B. .1
Nitrate (NOy) 11 17 12 B. 13
Dissolved solids -=----- 137 124 128 B. 130
Hardness as CaCO, - 73 70 7 B. 172
Suspended sediment ---- Top PR J PO .1. .. Compolsite SRS ] ...... T. 9
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Table 10. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued

Analyzed by City of Phil

and U. S. G

Survey; analyses in parts per million

mcat)onmﬂua-&ﬂ_\wﬂ&nme _November 6, 1952 Sampling study No. __39
Water discharge at Trenton (cfs)}—3:130
Station
Pem;sig‘levama West Center Center East Center Nev;‘.;:rsey Average
Time (EST)-- 9:20 a.m, 9:31 a.m. 9:35 a,m. 9:38 a,m, 9:43 a,m,
Sounding (ft) - 46 40 3 30 2
Temperature (°F) -- 56 54 54 53 53 [T 54
55 54 53 53 52 B, 53
5 [} 8 B. 6
6.3 6.5 6.4 6.4 6.5 IT. bud
7.5 6.5 70 6.4 Tok B. 7.0
Specific conductance
(micromhos at 25°C) Top 324 304 301 309 315 IT. 311
Bottom 315 309 301 309 343 B. 315
Dissolved oxygen ------Top 2.0 1.3 1.6 1.3 1.7 T. 1.6
B.O.D. (5-day, 20° C)--Top 8.4 2.0 3.2 2.7 8.5 T 7.2
Silica ($10,) - - Bottom 2,1 2.2 3.3 B. 2.5
Iron (Fe) --- - Bottom .03 03 04 (B .03
Calcium (Ca) - Bottom 22 22 26 B. 23
Magnesium (Mg) -~ - Bottom 9.7 8.9 9.0 B. 9.2
Sodium (Naj -- - Bottom 20 19 20 B. 20
Bicarbonate (HCOj) - Bottom 42 48 52 B. 49
Sulfate (SO,) - 56 54 57 B. 56
Chloride (Cl1) - 2 20 20 21 22 T. 2
22 20 20 20 30 B. 22
Fluoride (F) o1 .1 .1 B. W1
Nitrate (NO,) 1 18 17 B. 15
Dissolved solids ------- Bottom 187 189 207 B. 194
Hardness as CaCO, ---- Bottom 95 92 102 B. 9
Suspended sediment ---- Top koo PO v e+ e+ Composite. « « + » v+ o .o .|T. 10
{ | L 1
4, 1952 Sampling study No. —_40

Location_Philadelphia, Pa,-Canden, N, J. Bridge pare D

Weather_Clear

Water discharge at Trenton (cfs) 10,300

Time (EST)---
Sounding (ft} -- -
Temperature (°F) --

Bottom

Specific conductance
(micromhos at 25°C) Top
Bottom
Dissolved oxygen ------
B.O.D. (5-day, 20°C) --Top

Silica (Si0,)

Iron (Fe) ---

Calcium (Ca) - - Bottom
Magneswum (Mg) - - Bottom
Sodrum (Na) ----- - Bottom
Bicarbonate (HCOy) - Bottom
Suifate (80,) --

Chloride (C1) -

Fluoride (F)
Nitrate (NO,) -

Dissolved solids ---
Hardness as CaCO,
Suspended sediment ----Top

Station
Pem;siglevanla West Center Center East Center Ne:i.;zrsey Average
9:58 a.m. | 10:01 a.m. | 10:04 a.m. | 10:07 a.m. } 10:10 a.m,
42 45 42 28 2,
45 3 L2 &2 2 T. 43
Ldy Ldy 42 42 42 B. 43
5 8 5 B. )
6.2 6.4 6.4 6.4 6.3 T. 6.3
6.5 6.3 6.9 6.4 6.6 B. 6.5
163 140 124 127 129 T. 137
163 143 124 126 126 B. 136
7.8 9e5 10.5 11.1 9.3 T. 9.6
7.7 5e4 3.1 3.8 3.8 T. 4e8
5.0 47 4.9 B. 4.9
.06 .09 .09 B, 08
il n 11 B. 11
52 43 4e3 B. 4.6
9.2 had bal B. 6.0
22 21 18 B. 20
29 29 2 B. 27
9.5 745 6.0 6.5 6.5 T 7.2
10 7.0 6.0 6.0 6.C B. 70
.1 .l .1 B. .1
10 6.5 8.0 |B- 8.2
105 82 85 B. 9l
49 4 45 B. 46
........ . « e+« Composite. . . . .+ v ... .|T. 28
| 1 1
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Table 11. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA,
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Location — Wharton Street, Philadelphia, Pa, Date_August 2, 1949 Sampling study No.— -

Weather- Cloudy

‘Water discharge at Trenton (cis)_Z,SAQ—_

Station
'Penl;sizivania (West Center Center East Center Nev;ﬂ;er sey Average
Z'Sme‘ (EST) ~=n-- LT - - 10:45 a.m. -~ -—
£t) -~ 45 43 38
Temperature (*F) ~---- Top 84, 84, 83 84 B, T. B4
Bottom 84 84 84 B. 84
pH- 5.9 2.0 5.9 6.1 6.0 T. 6.0
m .0 5.9 5.8 B. 5.9
Specific conductance
{micromhos at 25°C) Top 283 284, 283 280 280 T. 282
Bottom 285 286 277 B. 283
Dissolved oxygen ~~-~-~ Top .0 .0 .0 .0 .1 T. .0
B.0.D.(5-day, 20°C)-- Top 20.0 14.0 17.0 16.0 18.0 T, 17.0
Chloride (Cl) ~------== Top 18 18 17 17 17 T, 17
Bottom 17 18 18 B. 18
Suspended sediment --- Top .....i......'...Composlne.....‘......T. -
Locatipn __Wharton Street, Philadelphia, Pa, Date_.September 7, 1949  Sampling study No. 2

Woather, _S1ight Rain

Water discharge at Trenton (cfs)— 3,810

Station
P““; Lvanla West Center Center  |East Center N"";fd:"”y Average
Time (EST) -~~=nemmamemcmaaan —_— —_ 2:00 p.m. _— -—
Sounding (ft) 43 45 41
Temperature (*F) ~---- Top 78 78 77 78 kil T. 78
Bottom ” 77 76 B. 77
[ E Top 6.5 6.5 6.2 6.3 6.4 T. 6.4
Bottom 6.6 6.5 6.7 B. 6.6
Specific conductance
(micromhos at 25°C) Top 366 423 428 446 420 T. 417
401 426 436 B. 421
Dissolved oxygen ------ Top .3 <7 <5 .8 1.0 T. .7
B.0.D.(5-day, 20°C)-- Top 10.0 16.2 12.0 12.3 10.5 T. 12.2
Chloride (Cl) ------~-- Top 35 47 45 51 45 T. 44
Bottom 43 L8 50 B, 47
Suspended sediment --- Top e ¢ ¢ 4 e e s e s e e .. Composite. . . . .. .. ... [T. 28
| I L l
Location __Wharton Street, Philadelphia, Pa. Date_October 5, 1949 Sampling study No. 3

Weather_ Occasional Rain

‘Water discharge at Trenton (cfs)—3,280

Station
[Pernsylvania iwest Center |  Center  |East Center New Jersey | average
Time (EST) -~-------- ——m——mee - - 9:30 a.m. — —
ft) 45 40 36
Temperature (*F) ----- Top 69 70 69 70 69 T. 69
Bott 0 69 69 B. 69
pH - 6.7 6.6 6.6 6.5 6.6 IT. 6.6
6.7 6.6 6.6 B. 6.6
Specific conductance
(micromhos at 25°C) Top 381 386 362 363 389 T. 376
357 353 367 B. 359
Dissolved oxygen -~---- 1.5 1.5 1.7 1.6 1.3 T. 1.5
B, 0.D. (5-day, 20°C) 8.3 4.3 6.7 3.4 5.3 . 5.6
Chloride (Cl) -----=-~-~ 35 36 32 34 37 T. 35
Botto; 33 32 36 B. 34
Suspended sediment --- Top .....].‘....l...Compos'i:e...‘........'1‘. 28
Location Wharton Street, Philadelphia, Pa. Date _November 2, 1949 Sampling study No, —4
Wi Clear Water discharge at Trenton (cfs)—23:430
Station
N West Center | Center |East Center | NWJErsey | average
Time (EST) -----s=nmmweemennn - — 9:30 a.m. — —
i3 bd 38
Temperature (*F) ----- Top 62 62 60 60 60 T. 61
Botto; 60 60 60 60
pH-- 6.6 6.6 6.5 6.6 6.6 IT. 6.6
6.6 6.6 6.6 B. 6.6
Specific conductance
(micromhos at 25°C) Top 461 523 497 477 457 T. 483
509 493 468 B. 490
Dissolved oxygen ----=~ 1.0 1.4 1.3 1.0 1.6 |T. 1.3
B.O.D. (5-day, 20°C) 15.3 1.7 1.7 8.1 10.5 7. 1.5
Chloride (C) ~=n-n-=nx 59 7% 69 65 60 T. 65
7R 71 64 B. 69
Suspended sediment --- Top T. 32

1

e v ¢ ¢ e e v s s s e s e Composite. . . . . .0 ...
I | 1




CHEMICAL QUALITY OF WATER AT WHARTON STREET STATION

109

Table 11, -~-WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA, --Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

mmon,mwﬂa&_mmw ing study No. .2
Occasional Rain ‘Water discharge at Trenton (c!s)AJJ—-—-_.
Station
Pem\ss lvaniatgost Center Center East Center Ne'si‘?e"“y Average
Time (EST) -_ - 10:00 a.m. — —
Sounding (ft) 45 41 40
Temperature (°F) ----- Top 50 49 15 45 T. 47
Botto 48 4 45 B. 45
S — P Top 6.2 6,2 6.3 6.3 6.3 1. 6.3
Bottom 6.2 6.2 6.3 B. 6.2
Specific conductance
(micromhos at 25°C) Top 252 271 262 266 262 IT. 263
ttom 279 261 265 B, 268
Dissolved oxygen -- 'l‘op 3.4 3.2 2,8 2.1 1.2 T, 2.5
B.O. D, {5-day, 20°C) -- Top 3.5 2.5 40 1.5 335 [T, 3.0
Chloride (Cl) -~------= Top 20 22 22 22 20 . 2
m 25 21 21 B, 22
Suspended sediment --- Top .......l......J...Comnoslue.....l...... . 26
Location Wharton Strest, Philadselphia, Pa, Date_January 5, 1950 sl[nphng study No.
Weather__Cloudy Water disch Trenton {cfs).—11.100
l Station
Pem;sigivnnia 'West Center Center |East Center “";i‘?;“y Average
Time (EST) -----c-crmmmnanane 9:30 a.m. 9:32 a.m, 9:34 a.n. 9:36 awm] 9:38 a.m.
(ft) 38 35 30
Temperature (*F) - 46 46 46 4 idy T 45
43 43 43 B. .3
) —memmmmenen Top [ 6.5 6.6 8.5 6. [T 6.5
6.6 6.5 6.6 B. 6.6
Specific conductance
(micromhos at 25°C) Top 139 1y 105 107 123 'T. 118
Bo! 115 105 108 B. 109
Dissolved oxygen -----~ 8.2 11.0 11.0 1.0 9.8 T. 10.2
B.0.D.(5-day, 20°C) 8.5 6.0 4.0 3.5 5.5 T. 5.5
Chloride (Cl) --- 10 6.0 6.0 7.0 7.0 T. 7.2
4.0 6.0 6.0 B. 5.3
Suspended sediment --- Top ...........,...Compos:te.....1......1136
|
Location _Wharton Street, Philadelphia, Pa,  pate_Pebruary 3, 1950 _ Sampling study No.—Zl—
Weather__Clear Water discharge at Trenton (cfs)—142300
[ Station
Penglvanja West Center Center  |East Center Nev;i.z’irsey Average
Time (EST) =-----u-meemanome 9:45 a.m, 9:50 a.m. 9:52 a,m, | 9:55 a.m. | 10:00 a.m.
ng {ft) 41 38 34
Temperature (°F) ----- Top 43 41 39 39 39 IT. 40
m 41 40 40 B. 40
pH ——-nun memm——————— Top 6.5 6.7 6.8 6.8 6.7 T. 6.7
Bottom 6.6 6.7 6.7 B. 6.7
8pecific conductance
{micromhos at 25°C) Top 151 132 118 11 126 T. 128
Bottom 136 19 113 B. 123
Dissolved oxygen - ----- Top 7.5 9.5 10.0 10.7 10.0 T. 9.5
B. 0. D.{(5-day, 20°C) -- Top 7.5 5.0 3.0 ) 6.5 T, 5.2
Chloride (Cl) ~-=-veenn Top 10 9.0 8.0 7.0 8.0 T. 8.4
10 6.0 7.0 B. 7.7
Suspended sediment --- Top e et s e e s e e a .. .Composite. . . .. ... ..o [T, 14
1 | 1 1
Location -Wharton Street, Philadelphia, Pa,  __ pate_March 7, 1950 Sampling study No.- 8.
Weather_ Cloudy Water discharge at Trenton {cfs)—1a260
Station
Pe““:l lvania lyegt center Center  |East Center Nev;;td:rsey Average
Time (EST) wenmomsmmmneecenn 3:42 p.m. 3:40 p.m. 3:35 pem. | 3134 pom. 3:30 pom.
S g (ft) 47 13 Al
Temperature (*F) ----- Top 37 37 37 37 37 T. 37
m 37 36 37 B. 37
P : Top 6.6 6.6 6.6 6.5 6.5 1. 6.6
Bottom 6.5 6.5 6.5 B. 6.5
8pecific conductance
(micromhos at 26°C) Top 187 187 186 188 184 T. 187
Bottom 190 187 188 B. 138
Dissolved oxygen ------ Top 7.8 8.0 8.5 8.3 8.4 |T. 8.2
B. 0. D, (5-day, 20°C) -- Top 8.4 5.1 6.1 hals 60 1. 6.0
Chloride (Cl) --------- Top 1 1o 10 10 T. 10
Bottom 11 10 10 B. 10
Suspended sediment --- Top .............I...Compoiiie.....{.....T. 36

315391 O -54 -8
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Table 11. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. -~Continued
Analyzed by City of Philadelphia and U. 8. Geological Survey; analyses in parts per million

Location rton Street, Philadelphia, Pa Date_April 13250 Sampling studyNo.—2
Weather_Cloudy Water discharge at Trenton (cfs)—32.300
Station
Pem;siglevanla 'West Center Center  |East Center N“;;L:r"y Average
Time (EST) ~=e-cvememeaaenn 3:48 p.m. 3:45 p.m. 3343 p.m. | 3:40 p.m. 3:37 p.im.
S it 49 40
Temperature (°F) ----- Top Ly by I A L 45 T. 44
Bottom L 43 4 B. 44
PH--mmmmmmc e e Top 6.6 6.5 6.5 bl A T. 6.5
Bottom 6.6 6.5 6ad B. 6.5
Specific conductance
{micromhos at 25°C) Top 83.9 83.0 79.8 78,6 79.4 T. 20.9
Bottom 8l.2 7.9 72.1 B. 79.1
Dissolved oxygen ~----- Top 10.8 10.5 11.0 10.9 10.6 T. 10.8
B.O.D.(5-day, 20°C) -- Top b 3.5 bk 3.1 46 T, 40
Chloride (C)) -- 4.0 4eD 4.0 4.0 40 |T. 40
6.0 4.0 4.0 B. L7
Suspended sediment --- Top ......’......l...Compos‘ite.....‘.‘....T. 23
Location _Wharton Street, Philajelphia, Pa. Date_tay 3, 1950 Samphing study No.—10
Weather_ Cloudy Water discharge at Trenton (cfs)-kZ.000
Station
P ennssigvmia West Center Center  |East Center Newsi{’eersey Average
Time (EST) -- 4140 p.m. 4135 pome 4132 pum. | 4328 pom. 4:25 p.m.
(ft) 45 41 37
55 55 55 55 55 T. 55
54 55 S4 B. 54
bol 6.5 5.5 6.5 6.5 T. 6.5
6.5 6.l A B. 6.4
Specific conductance
(micromhos at 25°C) Top 140 135 136 135 134 T. 136
135 136 133 B. 135
Dissolved oxygen ------ 3.8 hod 4.3 49 5.0 [T, b
B.0.D.(5-day, 20°C) 8.3 7.3 7.5 7.0 LS5 T, 6.9
Chloride (Cl) «--momun 2.0 7.0 7.0 7.0 8.0 T. Tode
7.0 6.0 6.0 B. 6.3
Suspended sediment --- Top L . . . et et e+ s+ . Composite, . ... .. ... [T 11
1 I 1 1
Locazmn Wnar W“ otrect, Philadelphia, Pa, Date_dune 5, 1950 ___ Sampling study No.—LL
Water discharge at Trenton (cfs)-18,500
Station
pe““s.gva“i' West Center Center  |East Center Newsi.z’:rsey Average
Time (EST) ~==e-eemmnaoeanan 8:34 a.m. 83143 a.m, 8:47 a.m. | 8:50 a.m, 8:52 a.m.
Sounding (ft) 45 4b 39
Temperature (°F) ----- Top 67 68 67 67 67 T, 67
67 67 &7 B. 67
PH-- 6.3 [ 6.4 6.4 6.4 IT. 6.4
6.2 6.3 6.4 B. 6.3
Specific conductance
(micromhos at 25°C) Top 134 129 129 125 128 T, 129
Bottom 132 129 125 B. 129
Dissolved oxygen ------ Top 2.7 2.7 3.3 3.7 4.2 T. 3.3
B. 0. D.(5-day, 20°C) - Top 2.2 1.0 A 1.4 2.2 1. L
Chioride (Cl) --------- Top 7.0 7.0 7.0 8.0 8.0 [T. T4
Bottom 6.0 6.0 6.0 B. 6.0
Suspended sediment --- Top I R .l.,.Composlite. ....'...... T. 22
Location _Wharton street, Philadelphia, Fa. Date_July 5, 1950 Sampling study No._ 12
Weather__Cloudy Water disch at Trenton (cfs)—2.630
Station
Pem;siglevama West Center Center  |East Center Ne‘;;’d‘:'sey Average
Time (EST) -~ 8:30 a.m, 8:35 a.m. B:40 a.m. | 8:45 a.m. 8:50 a.m.
Sounding (ft) Ly 39 37
Temperature (°F) ----- Top 79 79 78 78 78 T. 78
Bottom 78 78 78 B. 78
PH ~mmmommmm oo Top 0.4 6.4 6.4 6.k 6.4 T. 6.4
Bottom 0.3 6.4 6.4 B, 6.4
Specific conductance
{micromhos at 25°C) Top 193 193 193 188 182 T. 190
Bottom 163 192 191 B. 192
Dissolved oxygen ------ Top .0 .5 .8 1.0 1.0 |1 .7
8, 0.D. (5-day, 20°C)-- Top a2 5.8 5.9 5.3 5.9 |T.  4eb
Chioride (C) ~--vmnnn Top 12 12 13 12 12 T. 12
Bottom 12 12 12 B, 12
Suspended sediment --- Top R .l...Compointe.....L...... T. 25
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Table 11. --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. ~--Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per lmlnon

Location _Wherton otreet, Philadelphia, Fa,

Date_August 1, 1950

Weather_ -i8ht Rain

Sampling study No, P E

Water discharge at Trenton (cts).ﬁa.']__

Station
Pem;sigzvama West Center Center  |East Center New;i.ll:rsey Average
8:30 a.m. 8135 a.m. 8:40 a.m, | 8:42 a.m. 8:45 a.m.
== 43 38 33
Top 80 g0 80 80 80 T 80
Bottom 80 80 80 B. 80
2 R e L LT Top b.2 6.3 6.2 6.1 6.2 T. 6.2
Bottom <197 6.3 6.3 B, 6.3
Specific conductance
{micromhos at 25°C) Top 139 205 203 192 217 T. 203
Bottom 211 207 201 B. 206
Dissolved oxygen ------ Top .2 3 3 oh b T. 3
B.0.D.(5-day, 20°C) -- Top 2.9 5u4 2.7 1.0 1.9 7. 4.0
Chloride (CI) -- 12 16 12 11 12 T. 1
12 12 n B. 12
Suspended sediment --- Top e e e e i .Compos.llte. P .l. O ¢ V-]
Locatlon Wharhon Street, Fhiladelphia, Pa. Date_September 5, 1950 _ Sampling study No.—.14
Water discharge at Trenton (cfs)—2.800
Station
Pennssigévama West Center Center  |East Center Nev\;i.gzrsey Average
Time (EST) --=-=-=moccmmmnnan 8:55 a.m. 9:00 a.m, 9:05 3:10 a.m. 9:15 a.m.
Sound 46 4R 38
Temperature (°F) ----- Top 78 78 78 78 78 T. 78
7 77 78 B. 77
S —— bk 6.4 6.4 6.4 6.4 [T, 6.4
6.4 NS 6.4 B. 6.4
Specific conductance
(micromhos at 25°C) Top <55 <55 253 251 <45 T. 252
Bottom 255 251 249 B. 252
Dissolved oxygen ~~-~-~ Top 0 -0 .0 -0 0 [T, .0
B.0.D. (5-day, 20°C)-- Top — 7.5 8.7 7.5 6.9 IT. 7.6
Chloride (C1) --------- Top 16 16 16 16 15 T. 16
Bottom ib 1% 16 B. 16
Suspended sediment --- Top .......l..,‘..'...Composlxte.....l......kr. 19

Location _Wharton street, Fhiladelphia, Pa,

Weather_ Misty

Date_Uctober 2, 1950 Sampling study No.

15
Water discharge at Trenton (cfs)—2.020

Station
Pennsslgévama West Center Center East Center Nev;giirsey Average
Time (EST) --=-vmrmme=mmmecae 3:15 p.m. 3:10 p.m. 3:05 p.n. | 3:00 p.m. 2:55 p.m.
S ng (ft) 46 42 37
Temperature (°F) ----- Top 69 69 69 69 69 T. 69
Bottom 69 63 o9 B. 69
J 2 R Top 6.5 6.5 6.5 6.3 6.1 T. 6.4
Bottom 6.4 6.5 6.5 B. 6.5
Specific conductance
(micromhos at 25°C) Top 258 263 258 254 256 T. 258
Bottom 260 258 263 B. 260
Dissolved oxygen -~--~~ Top -a .0 .0 .2 .0 « .0
B.O.D.(5-day, 20°C)-- Top 6.9 8.7 7.8 12,2 1L.1 T, 9.3
Chloride (Cl) --~-==--- Top 14 14 14 14 14 T. 14
Bottom 1 14 14 B. 14
Suspended sediment --- Tap R R 1...CampoTte. . l « ... T, 34

Location _Wharton Street, Philadelphia, Pa.

Weather_ Clear

Date_November 1, 1950 _ Sampling study No. 16 ____

Water discharge at Trenton (cfs)-2.600

Time (EST) —----=n===n===mnom
Sovndine. (B

Temperature (*F) ~~--- Tap
Bottom

PH-~-cicmmcmmcnimnnan Top
Bottom

Specific conductance
(micromhos at 25°C) Top

Bottom
Dissolved oxygen ~----- Top
B. Q. D. (5-day, 20°C)-- Top
Chloride (CI) --~~~~~-- Top

Bottom

Suspended sediment --- Top

Station
Pen!;mvm‘a West Center Center  |East Center Nev;&eersey Average
3:37 p.m. 3:35 p.m. 3:33 pom.| 3:31 p.m. 3:29 p.m.
2 42 40
65 65 05 64 65 T. 65
66 65 66 B. 66
6.6 6.5 6.6 6.5 6.5 T. 6.5
6.5 .2 6.2 B. 6.3
298 310 308 304 307 T. 305
308 295 238 B. 300
0 .0 .0 0 .0 T. 0
12.0 10.5 9.3 2.1 7.8 T. 9.5
20 21 21 20 20 T. 20
pas 2 pas B. 21
« e s e e n + v+ « « « .+ + . Composite. . . v et e e .. |T. 5L
1 I 1
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Table 11, --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA. --Continued
Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location _Wharton Street, Philadelphia, Pa. Date_December 5, 1950  Sampling study No.— 17
Weather__Clear ‘Water discharge at Trenton (cfs)- 283,500
Station
P em;siglevania West Center Center  |East Center N"; i.{;r Sey | Average
9:40 a,m. 9:43 a.m. 9:46 aum. | 9:49 a.m. | 10:02 a.m,
44 42 36
42 42 42 41 41 T, 42
4 41 41 B. 41
pH- 6.1 6.2 6.2 6.2 6.4 1. 6.2
6.2 6.2 6.2 B. 6.2
Specific conductance
{micromhos at 25°C) Top 120 118 116 n2 18 T. 117
Bottom 19 113 uz2 B, 115
Dissolved oxygen --=-~~ Top 11.9 11.3 11.2 12.4 0.8 T. 1.5
B.O.D.(5-day, 20°C)-- Top 9.8 8.8 6.3 6.2 5.3 . 7.3
Chloride (Cl) --=~~en-=v Top 6.0 0.0 4.0 4.0 6.0 T. 5.2
Bottom 6.0 4.0 4.0 B. 417
Suspended sediment --- Top ......i.........Compoite.....l. ..... T. 28
Location _Wharten Street, Pniladelphia, Fa. Date_January 2, 1951 Sampling study No.—18
Weather__Uvercast Water discharge at Trenton (cfs)—8s670
Station
Pennssigivania West Center Center  |East Center Nev;;!:ersey Average
Time (EST) -v-=rmememmemncaen 9:45 a.m, 9:50 a.m. 9:55 a,m. | 10:00 a.m. 10:05 a.m,
ding (ft) 45 43 38
Temperature (°F) --~-- Top 36 36 36 35 35 T. 36
Bottom 36 36 35 B. 36
1Y) ; (O Top 6.4 6.4 6.4 6.5 6.4 |T. 6.4
Bottom 6.3 6.4 6.3 B. 6.3
Specific conductance
(micromhos at 25°C) Top 186 194 196 182 181 T. 188
Bottom 196 203 194 B, 198
Dissolved oxygen ------ Top 6.5 6.7 6.4 6.5 6.4 T, .5
B.O. D, (5-day, 20°C) -- Top b7 b7 b7 5.1 43 |T. bb.l
Chioride (Cl) ~~=-weemn Top 8.0 8.0 8.0 8.0 8.0 T, 8.0
Bottom 8.0 10 9.0 B. 9.0
Suspended sediment --- Top .......I......J...Composlite.....l......T. 17
b Exceeded this value.
Location Whe}x*ton Street, Philadelphia, Pa. Date_March 1, 1951 Sampling study No._19
Weather— Rain Water discharge at Trenton (cfs}.
Station
Pennssiylvm: 'West Center Center East Center Ne‘;i'!:;sey Average
Time (EST) ~~~==mmmmeemmauaa ~ 1 10:35 a.m. [ 10:40 a.m.| 10:45 a.m. | 10:50 a.m, | 10:53 a.m.
Sounding (ft) 46 41 A
Temperature (°F) -~--- Top 43 42 41 40 40 SEPAR
Bottom 41 40 40 B. 40
) e Top 6.5 6.5 6.5 6.5 6.5 T, 6.5
Bottom 6.4 6.4 6.5 B. 6.4
Specific conductance
{micromhos at 25°C) Top 126 115 16 13 108 T. 116
Bottom pak:} 116 114 B. 116
Dissolved oxygen ------ Top 9.7 10.9 10.1 n.é 1.5 |T. 10.8
B.O.D.(5-day, 20°C)-- Top b10 6.6 7.6 6.2 5.4 |T. br.2
Chloride (Cl) ===n=ae-v Top 7.0 5.0 6.0 5.0 5.0 |T. 5.6
Bottom 5.0 5.0 6.0 B. 5.3
Suspended sediment --- Top « s s e e e e e e e e e.Composite. . ... .. .. .. T, 16
i 1 1 1
b Exceeded this value,
Location _Wharton street, Philadelphia, Pa. Date_April 3, 195 Sampling study No.__ 20
Weather__Overcast Water discharge at Trenton (cts)—53,100
Station
P e'"':i lvania West Center Center East Center Nev;i.zeersey Average
Time (EST) -- 9:30 a.m, 9:33 a.m. 9:35 a.m. 9:38 a.m. 9:41 a.m.
Sounding ( 46 44 41 I
46 46 45 45 45 .45
45 45 45 B. 45
6.7 6.8 6.8 6.7 6.6 IT. 6.7
6.6 6.8 6.8 6.7
Specific conductance
{micromhos at 25°C) Top 78.2 71.0 66,0 66.0 67.6 T. 69.8
69.6 68.8 66.6 B, 68,3
10.5 10.4 11.0 10.9 1.4 T. 10.8
1.9 6.0 3.9 3.1 4.0 T. 3.8
3.0 3.0 3.0 3.0 3.0 T. 3.0
3.0 3.0 3.0 B. 3.0
Suspended sediment --- Top .............l...Composlte.....I......'l'. 80
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Table 11, --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.__Continued

lyzed by City of Philadelphia and U. S. Geological Survey; anal in parts per million
Location _Wharton Street, Philadelphia, Pa. Date _May 2, 1951 Sampling study No,—21
Weath Clear Water discharge at Trenton (cfs)—12,400
Station
Pemggvmh ‘West Center Center  |East Center New;i.:;rsey Average
8:15 a,m. 8:10 a.m, 8:05 a.m. 8:00 a.m. 7:55 a.m.
42 39 38
63 63 64 63 63 T. 63
63 62 62 B, 62
6.7 6.8 6.7 6.8 6.8 T, 6.8
6.8 6.8 6.8 B. 6.8
Specific conductance
(micromhos at 25°C) Top 139 132 15 131 132 T. 136
135 7 131 B. 131
Dissolved oxygen -~---- 46 5.5 46 5.1 5.4 IT. 5.0
B.O.D. (5-day, 20°C)- 5.4 3.1 4.6 2.5 3.6 |T. 3.8
Chloride {(C1) - 7.0 7.0 9.0 6.0 6.0 1. 7.0
8.0 7.0 7.0 B. 7.3
Suspended sediment --- Top e+ s et e+ e e e oo  Composite. . .. ..., ... |F. 12
1 1 1 1
Location —_Wharton Street, Philadelphia, Pa, Date_June 8, 1951 8
Rain Water discharge at Trenlon (cis)._'laj_.._
Station
‘Pennsixlvania West Center Center  |East Center Nevg;{ieersey Average
Time (EST) ~--n-mvmeemmaaenea 8:27 a.m. 8129 a.m. 8:38 a.m. | 8:35 a.m. 8:33 a.m.
Sound! 41 39 36
Temperature (°F) ----- Top 73 73 72 72 72 T. 72
Bottom 72 72 7 B, 72
6.5 6.6 6.6 6.6 6.6 v, 6.6
6.5 6.6 6.6 B. 6.6
Specific conductance
(micromhos at 25°C) Top 195 190 183 178 183 T. 186
Bottom 190 184 180 B. 185
Dissolved oxygen ------ Top .6 T 1.2 1.7 7 T. 1.0
B. O, D. (5-day, 20°C)-- Top 7.8 6.8 4.9 3,0 2,3 T. 5.0
Chloride (Cl) -----==-~ Top 1u 10 10 10 10 T, 10
Bottom 10 10 10 B, 10
Suspended sediment --- Top ......l......l...Composlite...‘.l......1‘. 35
Locatmn Whax‘ton Street, Philadelphia, Pa, Date.duly 6, 1951 Sampling study No. —23
Water di at Trenton (cfs)— 22250
Station
*Pem;s;glevmia West Center Center  |East Center News i{;’ SeY | Average
Time (EST) ---- 1:18 p.m. 1:20 peme 1:22 pem. 1:2/ pemu. 1:29 p.m.
ding (ft) 45 4L 38
Temperature (°F) ----- Top 78 78 78 78 77 T, 78
Bottom 78 7 78 B. 78
'S  CE Top 6.7 6.7 6.7 6.7 6.8 |1. 6.7
Bottom 6.7 6.7 6.7 6.7
Specific conductance
(micromhos at 25°C) Top 187 183 182 182 189 T, 185
Bottom 181 182 183 B, 182
1.7 2.1 2.4 2.4 2.6 . 2.2
.8 .0 2 «3 .1 T, 3
9.0 9.0 9.0 9.0 9.0 T. 9.0
9.0 9.0 9.0 B. 9.0
Suspended sediment --- Top ......}......1...composlite.....1......T. 16
Location _Wharton Street, Philadelphia, Pa. Date_August 2, 1951 Sampling study No..2&
Clear Water discharge at Trenton (cfs)10,300
Station
Pennsylvaniaiyegt Center |  Center  |East Center | NW JeTSY | average
Time (EST) -=r-mvmmmmmmeeenen 1:48 p.m. 1:46 pam. 1i4d pom. | 1342 pom. 1:40 p.m.
ding (ft) 46 43 42
Temperature (*F) ----- Top 80 80 80 80 80 T. 80
81 81 8L B. 81
pH-- 6.6 6.7 7.1 6.8 6.8 |T. 6.8
6.8 6.8 6.7 B. 6.8
Specific conductance
{micromhos at 25°C) Top 200 199 20 197 195 T. 204
193 197 196 B. 195
Dissolved oxygen -—---- 3.0 2.3 2.4 3.0 2.8 |T. 2.7
B.O, D. (5-day, 20°C) 9 <3 9 1.2 1.2 T. 9
Chloride (Cl) ---vven-- 10 10 1n 10 10 T. 10
10 10 10 B. 10

Suspended sediment --- Top _......l......I...Compos‘ite.....l......'l‘. n
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Table 11, --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK,

CHEMICAL CHARACTERISTICS OF DELAWARE RIVER WATER

Analyzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Location _Wharton Street, Philadelphia, Pa,
Cloudy

Date_September 1951 _ Sampling study No.——25____

PA, --Continued

Water discharge at Trenton (cts)_.L.L___

Station
Penn;g;vanm West Center Center East Center Nev;i{'eersey Average
'l‘ime (EST) ~=r=mmmmmmmmmmmean 1:04 p.m, 1:06 p.m. 1:08 p.m. | 1:10 p.m. 1:12 p.m.
ding (ft) 45 42 40
Temperature (°F) ----- Top 78 78 78 78 78 T. 78
Bottom 8 78 78 B, 78
) ; C Top 6.5 6.5 6.6 6.6 6.4 |T. 6.5
Bottom. 6.5 ©.6 6.5 B. 6.5
Specific conductance
{micromhos at 25°C) Top 259 254 259 259 258 T. 258
Bottom. 254, 258 273 B. 262
Dissolved oxygen ~~---- 'op o3 o3 3 o3 oh T. o3
B.0.D.(§-day, 20°C) -- Top 9.2 9.8 9.1 9.1 8.1 T. 9.1
Chloride (C1) ~-----=~- Top 12 12 12 12 12 T. 12
Bottom w 12 4 B. 13
Suspended sediment --- Top . ...i......l...Compos‘ite.....l......Tn 16
Location _Wharton Street, Philadelphia, Pa. __ pateOctober 1, 1951 Sampling study No.— 26
Weather.. 163z Water discharge at Trenton (cfs)—2:060
Station
Pennsshyiivmia ‘West Center Center East Center Nev;i.zl:r Sey | Average
Tme (EST) ------------------ 3i44 pom. 3:42 p.m, 3:40 pom.| 3:39 pem. 3:38 p.m.
L6 [AR 38
Tempern.ture (°F) -=--- Top 72 72 72 R 72 T, 72
72 72 72 B. 72
pH-- 7.8 6.5 6.5 6.4 6.5 T. 6.7
b4 6.5 6.6 B. 6.5
Specific conductance
(micromhos at 25°C) Top 306 330 336 330 333 T. 327
Bottom 327 351 355 B. 344
Dissolved oxygen ------ Top o7 1.3 1.2 oh 9 T. 9
B.0.D.(5-day, 20°C)-- Top 7.2 48 5.1 2.1 3.6 |, A6
Chloride (Cl) ----=-=~- Top 18 22 22 2 2 T. A
Bottom 2 25 25 B. 24
Suspended sediment --- Top .............l...Composlite.....l......T. 28
Location Wharton Street, Philadelphia, Pa, Date_ November 5, 1951 Sampling study No. 27
Weather__Clear Water discharge at Trenton (cfs). 39,800 ___
Station
Pem;;&iavama West Center Center East Center Newm.'deersey Average
Time (EST) ~~~--==-=ocmcoouen 3:15 p.m. 3:18 p.m, 3:21 p.m, | 3:24 p.m, 3:27 p.m.
Sounding L7 42 39
Temperature (°F) ~---- Top 48 48 48 47 47 T. 48
Bottom 47 48 47 B. 47
pH-- --- Top 6.3 645 6.5 6.5 6.6 |T. 6.5
Bottom 6.3 6.5 6.5 B. 6o,
Specific conductance
(micromhos at 25°C) Top 161 151 149 146 8 T. 151
Bottom 164 148 16 B. 153
Dissolved oxygen ------ Top 8.7 8.9 9.3 9.2 9eb4 T, 9.1
B.O.D. (5-day, 20°C) -~ Top 6.7 4.9 43 3.0 30 T, hed
Chioride (Cl) ~~=--we-- Top 8.0 6.0 6.0 6.0 6.0 T. -9
Bottom 6.0, 6.0 6.0 B. 6.0
Suspended sediment --- Top . e . 1 PO .l. . Composlne. .. .1. c e e e W T 32
Locatmn MM&% Date December 4, 1951 gampling study No.—28
Water discharge at Trenton (cfs)~1L,200
Station
Pem:givanla West Center Center  |East Center Ne‘;&:’ Se¥ | Average
Time (EST) - -~ 3:20 p.m, 3:16 p.m. 3:14 pom.| 3:12 p.m, 3:10 p.m.
Sounding (ft) -- - 45 43 [AS
Temperature (°F) - Top 43 42 42 42 42 T. 42
43 42 43 B. 43
pH-- 6ok 6.4 6.5 6.6 6.5 T, 6.5
6.5 6.5 7.3 B. 6.8
Specific conductance
(micromhos at 25°C) Top 161 155 144 145 147 T, 150
Bottom 155 146 145 B. 149
Dissolved oxygen ------ 'op 7.5 8.2 9.6 ENA 9.0 |T. 8.7
B.0.D. (5-day, 20°C) -- Top 7.2 5.6 48 4e3 2.0 |T. 4o
Chiloride (Cl) ------n-- Top 9.0 8.0 6.0 6.0 7.0 |T. 7.2
7.0 6.0 6.0 B. 6.3
Suspended sediment --- Top .......L......l...Composlite.....“...‘.T. 36
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Table 11, --WATER ANALYSES OF DELAWARE RIVER BETWEEN BRISTOL AND MARCUS HOOK, PA.--Continued
Analyrzed by City of Philadelphia and U. S. Geological Survey; analyses in parts per million

Date_J8nuary 2, 1952

Location __Wharton Street, Philadelphia, Pa.

Cvercast

Sampling study No.—29

Water discharge at Trenton (c!s)._?éaﬁ

Station
Pennsylvania |¢ New Jersey | ,.
side est Center Center East Center Side verage
Time (EST) -- 10:55 a.m. | 11:00 a,m, | 11:03 a.m. | 11:06 a.m, | 11:08 a.m,
Sounding (ft) - - 4 41 37
Temperature (°F) - Top 39 38 37 37 37 T. 38
Bottom 39 38 38 B. 38
PH=mmmmmmm e Top 6.7 6.8 6.8 6.9 7.0 T. 6.8
Bottom 6.8 6.9 6.8 B, 6.8
Specific conductance
(micromhos at 25°C) Top 150 142 136 131 127 T. 137
Bottom 14k 139 134 B. 139
Dissolved oxygen -----~ Top 10.5 11.5 11.6 12,5 1.6 T. 11.5
B. 0. D.(5-day, 20°C)-- Top 4.0 4.6 4.1 4.5 3.0 T. 4.0
Chioride (Cl} --- - Top 6.0 6.0 5.0 5.0 5.0 T. 5./.
Bottom 6.0 5.0 5.0 B. 5.3
Suspended sediment --- Top b e e e e e e e e ll‘ . .Composlxte. PR .L. e e o |TL 26
Location —_Wharton Street, Philadelphia, Pa. Date_February 6, 1952 Sampling study No,—390
Weather___Clear Water discharge at Trenton (cfs)...l;i,l.ﬂ(l.___
Station
Pennss“y’}avama West Center Center  |East Center Nevéi{;rsey Average
Time (EST) -- 9:25 a.m. 9:28 a.m, | 9:31 a.m. 9:34 a.m, | 9:36 a.m.
Sounding (ft) - - L 42 38
Temperature (°F) ----- Top AN 41 AN 40 0 T. Al
Bottom 41 40 40 B. 40
PH - e Top L 6.2 6.3 bk 6.3 6.2 T. 6.3
Bottom 6.4 6.5 6.4 B. 6.4
Specific conductance
{micromhos at 25°C) Top 133 131 121 18 120 T. 125
Bottom 129 122 17 B. 123
Top 9.8 1L.9 12,2 12.0 1.2 T. 11.6
B.O.D. (5-day, 20°C)-- Top 2,1 3.8 4.0 5.6 Tk T. 46
Top 5.0 5.0 4.0 4.0 4.0 T. 4.4
Bottom 5.0 40 4.0 B. 4.3
Suspended sediment --~ Top | . . . . .. PP P | (I Y4

I

Location __Wharton Street, Pnil