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PREFACE

The Interstate Sanitation Cormmission was formed for the
purpose of abating pollution in New York Harbor and the
ac¢ jacent waters. As the program of ab=tement of pollution
was undertaken, it became obvious that a comprehensive survey
of the conditions existing in the waters of the Interstate
Sanitation District should be known. Among the many uses
which such knowledge could be placed is that of furnishing a
basis upon which to measure the cegree of improvement result-

ing from the accomplishment of the program.

To this end, the VWork Projects Administration undertook
a nroject of taking samples and analyzing the waters through-

out. the Interstate Sanitation District.

This report concerns itself with the samples and the
chemical analyscs Qnd bacteriological determinations made
during 1238. This information shculd be.valuable not only to
this Commission but #lso to many persons and ngencies interest-

ed in the¢ character of the waters of New York Bay.



The originél broject wag co~sponscred by the Uniteéd:
States Public Heﬁltﬁ"SéfVidé.i Their co-sponsorship, =dvice
“nd coopersticn his been sincercly npprecisted  ng hds bech
the ccoper:tion of Ceclonel Somervell ~nd his assistants, =g
well as the Supervisor andlmeniemployed on the "ater Pollution

Survey.
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Seth G. Hess
Chief Engineer - Executive Secretary

Interstote Senitition Commissicn
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A1l of the work done on this Project (465=97=3=131)
ls for the use of the recently established Interstate
Sanitation Commission., To this Commisslon has been asw
signed the difficult task of. bringirg about improved con-
ditions in the waters of New York Harbor and the more
extenglve Interstate Sanitaxion,District as to the dis-
charge of polluting material. into them, It may be sald
that this task is comparable to the fabled "Twelve Labors
of Hercules," It is not an easy matter to coordinate and
standardize the efforts of some eighty-five municipali-
ties for a single purvose, :

Basic data relative to the sources @nd degree of
pollution in the waters of the Interstate Sanitation
Digtricet and information of economic importance that
would have been of value to the Commission, has been far
from adequate, For.these reasons, this project has been
ehgaged in collecting and. complling-information that
would be of value to the Sponsor, .The Interstate Sanita-
tion Commission and the Co-Sponsor,-The United States
Public Health Service, This work will bring technical
data for the Commission'!s files up-~to-date,. ..

: Recently there has béen a very great ehange in
the attitude of municlpal officials towards the improve-
ment of the waterways adjoining their citics.,. In the
past, sewage and other wastes have been dumped into
the streams or tidal ‘estuaries withbut compunction,
and little or no attempt made to alleviate foul con-
ditions., At the present time, there 1s a much better
attitude evinced, showing on the part of the municipal-
itlies a desire to at least maintain adjolining waterways
in suckh a condition that they will not seriously afrect
the use of the waters by thelr own citizeng or neigh-
boring cities, as well as to iﬂorove their own env*von-
ment, i

b/o/ci»’ "0'0 $
Enginger lifylazge

.-”.?
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INTRODUCTION

AEASONS FOri MARING THE 31UDY

A major part of the work program of this
Project hes heen the collection and analysis of
sarples of water taken from the various waterways
of the Imterstate 3anitation District. Some work
had bsen done in this commecticn in 1937 but, due
te the lack of eguipment, was limited to the teking
of samples lor the determination of dissolved oxygen.
The work done in 1937 was somewhat unsatisfactory
due to the fact that the methed of collecting the
sarples was not performed in ihe manner required by
the standard mrethodés of the Americsxn Fublic Health
Assoclation tor water and sewage unalysese. In 1937
the Project did not have a proper sample collector,
anc¢ the samples were collected in glass stoppered
bottles, weighted with lead sinkers. In making dis-
solved oxygen determinations the method of obtaining
the sarple is of prime importance for obtaining ac-
curate resultse.

SCOPE _OF THE WCRK

The work of the Project in 1938 included
the taking of samples Tor the determination of the
dissolved oxygen, the determination of the total
thirty-seven degree count of bacteria and the deter-
mination of the number of coliform organisms present.
Some work was also done in the collection of samples
for the determination of the biochemical oxygen demand
of the various waterways. In addition to the above
rentioned tests which were made in various sections
of the Interstate Sanitation District, & special study
wes nnce of the waters of Jamaica Baye. This work was
mainly a long continued program of tests for the de-
termination of the number of coliform group of intesti-
nal bacteria present in various parts of the waters
of Jaumaicn Bay.



PLAN OF OPLRATIONS

A program for doing the chemical and bscterio-
logicnl work was prepored in advence of the working
season. For the purpose of carrying out the program
the Interstate Sanitation District waterways were
divided into twenty-two sections. The general plan
ineluded the taking of bacteriological samples during
the month of June, visiting each of the twenty-two
sections and the collection of dissolved oxygen samples
in the same areas several times during the latter half
of July, during August, and the first part of September,
when the waters are warm.

DESCRIPTION CF SAMPLING SECTIONS

The extent of the territory embraced in the
Interstate Sanitation District was defined in the Tri-
State Compact of 1936. This District was divided
by the Commission into twenty-two sections, arranged
with the objective of obtaining an adequate number of
samples in any section in a single day. As it was
desired to make an intensive study of Jamaica Bay
(Section #9) in order to determine the effects of
chlorination, this section was divided into five sub-
sidiary areas.

Three or more sampling points were located in
each section or area. In selecting these points con-
sideration was given to (a) the location of sampling
points used by other agencies, (b) the location of out-
falls from sewage treatment plants, and (c¢) the navig-
ability of the wsaters by motor boat.

Following is a description of the sections of
the Distriect:

Section 1 - Upper Ray; from the Battery south to The
Narrows and west to the mouth of Kill Van
Kull.

Section 2 - Newark Bay; Kill Van Kull channel and en-
trance to Arthur Kill channel.
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Section 3

Arthur Kill channel.

Section & - Raritan Bay; from Raritan River entrance to
Princess Day, and from Princess Bay to
Conaskonk Point.

Section 5 - Sandy Hook Bay; from Conaskonk Point to
Highland Beach.

Sectior 6 - Lower Bay; from Princess Bay to Fort Wadsworth.
Section 7 - Narrows.

Section 8 - Gravesend Bay and Coney Island from Fort
Hamilton to Manhattan Beach.

Section 9 - Jamaica Bay. This section was divided into
ive areas. Area No. 1 was located in

Rockaway Inlet; Area No. 2 along+~ the
bridge connecting Barren Island and Rockaway,
near Jacob Riis Park:; Area No. 3 was located
near the draw span between Broad Channel and
Rockaway Deach; Area No. 4 in Island Channel,
at Mill Basin, and Area No. 5, southeast of -
the City dock, Canarsie.

Section 10- Hempstead Day, East Rockaway Inlet and Jones
Inlet.

Section 11l- Great South Bay and Fire Island Inlet.

Section 12~ East River; from Pier 8 to 1®6th Strcet and
Wost of Wards Island.

Section 13- Harlem River, north to 215th Street.

Section 14- Lower Hudson River, from Pier "A" in Manhattan
north to Dyckman Street.

Secetion 15- Hudson River at Yonkers.

Section 16~ Hudson River from Hastings north to Ossining.

Section 17- Hudson River from Ossining north to Bear
Mountain Dridge.

Section 18~ Includ.:: the waters around Rikers Island
east to the Stepping Stones, Long Island
Sound.




Section 19 - Long Island Sound from Hewlett Point to
Mattinicock Point, including Manhasset Bay.

Section 20 - Long Island Sound; from Oak Neck Point,
east to Eaton's Point, including Oyster Bay.

Section 21 - Long Island Sound east as far as Port
Jefferson, including Port Jefferson Harbor.

Section 22 - Long Island Sound from the northeastern
point of City Island northeast to Port Chester.

DESCRIPTION OF SAMPLING POINTS.- A description of the
sampling points in each section, revised as of August 10,
1938, follows:

3: U500 N, 1 - UPPER NEW YORK BAY

1A -~ Dubtermilk Channel, southerly approach,

adjscont to Iight and Bell Buoy No. 30.

15 - In Bay Ridge Channel at Gowanus Bay,
adjacent to Light and Dell luoy Nc. 7

16 - 1In Bay Ridge Channel north of Owl: *uu:

Park, Day Ridge, 400 feet west of cenE r
of Long Island Railroad Float Dridges.

1D -~ off ¢0@Q}insville, adjacent to Light and
Bell Tuoy Ho. 25.

1E - Off Robbins Reef Lighthouse, 600 fect
northeast of Light Buoy Wo. 27, in Passaic
Valley Sewage Dispersion area.

1F' = Lehigh Valley Railroad channel, southeast
of 3edloc Island, midway between Can Buoy
No. 1 and Bell and Light Buoy Vo. 2.

1¢ - Off ¥New Bripghton mouth of Kill an Kull,
100 feet northwest of Can Buoy Ho. 3.

SECTION NO. 2 - KILL VAN KULL, - NEWARK DAY - ARTHUR KILL

2A -~ Kill ran Xull mid-channel opposite Ccntral
Railroad of New Jersey Plers in 3Bayonne.

23 - Kill Jan ﬁull mid-channel at DBayonne Dridge,

2C = DNewark 3ay mid-channcl, 100 fcet west of
NMun Suoy Vo. 4.




Section Wo. 2 (Continued)

N

2D - UNewark 3ay mid-channel, 50 feet south of
center of draw of Lehigh Valley R.R. Bridge.
2E ~ Arthur Kill center entrance of channel off
center of Elizahethport Recreation Pier.
2F =~ Arthur Xill north of center pier of B. & O.
R.R. Bridge, adjscent to Joint Meetlng outfall.
SECTION NO. 3 = ARTHUR KILL
3A = Mid~channel of Arthur Kill at the mouth of
the Rahway River.
33 « Mid-channel of Arthur ¥Will, between Chrome
Worli:s in Cartaret and the south mouth of
Frogh Kills.
3C - lMid-channel at Rossville, mldway between
Can Tuoy No. 5 and bell and Light Buoy No. 4a.
3B - orf Bogpuon Bcach mid- channel, 100 feet :
west of Light osuoy No. 6.
3E - At Outerbridze Crossing in mid-channel,
directly under center of span.
SECTION NO. 4 - RARTTAN DAY - RARITAN RIVER - PRINCESS BAY
4A ~ Raritan River at Victory 3Bridce Perth South
Amboy, directly under cenfter of draw span.
43 -~ Raritan Da } channel to Princess DBay, midway
botween Dell and Light Duoy Yo. 13 and Nun
Buoy Ho. 58.
4C - Princess Bay chammel to Arthur Kill, midway
between Nun Buoy No. 30 and Can Buoy No. 9.
4D -~ On a line between Conaskonk Point and iluguenot
Beach, adjacent to Bell and Light Buoy Yo. 5.
48 -~ louth of channel into Matawan Creek, adjacent
to Light Zuoy No. 7.
SECTION NO. 5 - SANDY HOOK BAY - LOWER BAY =-
SHREWSDBURY RIVER
5A - At interscction of range line Point Comfort

Beacon ~ Waachaak Light and 0ld Orchard

Shoal Light - Elmtrec Beacon, approximately
1,200 yards north of Mill Creek, Port Monmouth,
N.d.



Section No. 5 (Continued)

6B - At intersection of range line Yest Bank
Light - Conover Beacon and the stack on
Sandy Hook just north of Horseshoe Cove
and the tank at Shoal Harbor, approximately
2,200 yards north of Conover Eeacon at
Leonardo, N. J.

8C - 20 yards east of outer end of Atlantic
Highlands Piere.

8D - Channel entrance to Shrewsbury River, ad-
jacent to Bell and Light Buoy No. 2.

SE - Center of Channel at railroad bridge over
Shrewsbury River, located 100 feet north of
concrete bridge of Highway No. 36, between
Highlands and Highland Eeach.

SF - Lower Bay in Raritan Bay Channel, 100 feet
south of Light and Bell Ruoy No. 10C.

SECTION NO. 6 - LOWER BAY

6A - Northwest of Hoffman Island, adjacent to
Nun Buoy No. 2.

6B - Approximately 1,700 yards southeast of
Midland Beach, adjacent to Bell Buoy.

6C - Adjacent to West Bank Light located in Swash
Channel.

@D - Adjacent to Qld Orchard Shoal Light.

OE - Adjacent to Great Kills Light, 1,500 yards
off south of Crooks Island.

SECTION NO. 7 - THE NARROWS

7A - The westerly quarter point of a line between
the Fort Lafayette z«nd Fort ‘adsworth landing
docks,

7B - Mid-strezm on a line between Fort Lafayette
and Fort Wadsworth landing docks, The Narrows.

7C - The easterly quarter point on a line between
the Fort Wadsworth and Fort Lafayette landing
docks.



SECTICN NO. 8 - GRAVESEND BAY - ATLANTIC OCEAN AT

CONEY ISLAND

8A -~ Gravesend Bay at mouth of Coney Island Creek

in mid-channel, on a line between Norton
Point flagpole and huge gas tank in Gravesend
adjacent to Coney Island Creek.

8B =~ South of Norton Point, adjacent to Light and

Bell Buoy No. 12.

8C - Atlantic Ocean, 200 feet south of end of

Steeplechase Pier at Coney Island.

SECTION NO. 9 - JAMATCA BAY

A -

9B -

o9C -

9 -

9E -

Areca No.

Area No.

Area No.

Sampling points for dissolved oxygen tests
are located as follows:

Rockaway Inlet, midway between the light on
the east end of Manhattan Beach and Rockaway
Point, approximately 300 feet east of the
Coney Island outlet pipee.

Rockaway Inlet, under center of bridge from

Barren Island to Rockawaye.

Beach Channel, east of and adjacent to the
center of draw span of causeway from Broad
Channel Beach to Rockaway Beach.

Island Channel at Mill Basin midway between
Light Buoy No. 32 and Nun Bucy No. 12.

400 feet scutheast of end cof City dock,
Canarsie.

Sampling points flor bactericlogical work are
the following:

l - Five sampling points on a straight line
between the light on the east end of
Manhattan Beach and Rockaway Point.

2 - Five sanmpling points alcongside the bridge
connecting Barren Island ané Rockaway
near Jacob Riis Park.

3 - Three sampling points alcngside the draw
span between Broad Channel and Rockaway.



Area No. 4 - Three sampling points in Island Channel

at Mill Basine.

Area No. 5 - Three sampling points in liney off City

SECTION NO.

dock, Canarsie.

10 - HEMPSTEAD BAY

104 -

10B -

10C -

1 -

SECTION NO.

East Rockaway Inlet, immediately west of
center of draw span of Far Hockaway -
Atlantic Beach Bridge.

Main channel immediately west of center of
Island Park -~ Long Beach R.R. Bridge.

Jones Inlet, 200 yards east of north point
of Point Lookout at inner end of the inlet.

Atlantic Ocean at Jones Inlet, 300 yards off
shore in main channel as closely as possible
on line with the cupola and the Coast Guard
Lookout Tower, at Lookout Point on Long Beach.

11 - GREAT SOUTH BAY

11A -

11B -

11C -

11D =

11E -

SECTION NO.

Approximately 200 yards north of the easter-
ly end of Cedar Island.

Entrance to Santapogue River, 250 yards east
of Fleet Point.

Mouth of the Carll River on line between
Fleet and Sampawan Points.

Fire Island Inlet, about 300 yards south of
the tip of Democrat Point.

Great Cove, 100 yards south of Watchogue
Creek Light, Bay Shore, on line with Light
Buoy No. 14.

12 - EAST RIVER

124 -

128 -

12C -

Mouth of river mid-channel off Pier 8,
Brooklyn.

One~third the distance from the foot of
East 23rd Street, Manhattan to Brooklyn.

Center of Newtown Creek channel on the
Brooklyn pierhead line,




Section Mo. 12 (Continued)

12D - One«fourth the distance from the foot of
East 42nd Street, Manhattan to Queens...
(middle of west channel.)

12E - Hell Gate, east of Wards Island mid-stream
uncer the New York connecting
railroad bridge.

12F =~ Harlem River west of Wards Island mid-stream
opposite the foot of East 106th Street,
Manhattan.

SECTION NO. 13 -~ HARLEM RIVER

134 =~ WMid-stream north of the central pier of the
Willis Avenue drawbridge.

1383 - Mid-stream north of the central pier of the
155th Street drawbridge.

13¢ - Mid-stream opposite tiie Consolidated Ship-
building Plant and Sherman Creek.

SECTION NO. 14 - LOWER HUDSON RIVER

14A =~ One-third the distance from Pier "A" in
Manhattan to the Central Railroad of New
Jerser 8lins at Communipaw.

14B -~ One-third the distance from the Manhattan
shore at West 42nd Street to the New Jersey
shore opposite.

I14C -~ One-fourth the distance from the Manhattan
shore at West 155th Strecet to the New Jersey
shore opposite.

14D - One-~fourth the distance from the central
pier of the New York Central Railroad
Bridge over Spuyten Duyvil Creek to the
New Jersey shore opposite.

ECTION NO. 15 - HUDSON RIVER, traversing at right angles
to conter line of river at Tive oqually
spaced points north of Mt. St. Vincent -
at the New York City-Yonkers boundary line.

154 - DBeginning the traverse near the eagtoerly
side, approximately one~sixth the width of
the river from the New York shore.



1.

Section No. 15 (Continued)

18E =~ Being located five=sixths the distance to
the New Jorsey shore.

SECTION NO. 16 - HUDSON RIVER, traversing at right angles
to center line of river at five equally
spaced points from the New York-New Jersey
State boundary line.

16A =~ Beginning the traverse near the easterl
side, approximately one-aixth the width of
thc river off shore.

SECTION NO. 17 - HUDSON RIVER, travorsing at right anglcs
to conter line of river at five eqQually
spaced points on a line from a cupola in
Verplanck cn the east side of the river
to a stack in Tonkins Cove on tho west
gide of the river.

174 -~ Beginning the traversc necar tho eastoerly
side approximately onc=-sixth the width of
the river from the Westchester shore.

17E « Being locatcd on the traversc, ono-sixth
he width of the river from the Rockland
County shore.

F)
G)
H)- Arc locatcd on a traversc across the
I; river at Bear Mountain Bridge.
J
17F =~ Being approximately ono-sixth the width of

the river off the cast shore.

173 ~ Being one-sixth thoe width of the rivor off
thoe Rockland County shorec.

SECTION NO. 18 -~ EAST RIVER - LONG ISLAND SOUND

18A ~ East River, north channcl, one-third the
distance from Barotto Point to the dock
on Rikcrs Island.

188 =~ East River ncar Flushing Bay, 500 fect duc
west from College Point forry slip.

18C -~ TXast River onc-third tho distance from
Whitestone Point to the Rronx shore.
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Section No. 18 (Continued)

18D

18E

SECTION NO,

East River at Throgg's Neck, midway
between the twoc forts at the narrowest point.

Long Island Sound, one-=half mile north of
the Stepping Stonesg Lighthouse.

19 - LOI'G ISLAND SOQUWD

104

19B

19C

19D

19E

SECTION NO.

20 - L

Off Hewlett Point,adjacent to Can Buoy
No. 29.

Manhasset Bay southeast of Plum Point,
adjacent to Can Buoy No. 3.

Off Prospect Point, adjacent to Bell Buoy
No. 23.

Hempstead Harbor off Mott Point adjacent to
Bell Buoy No. 4. R

Off Mattinicock Point, adjacent to Bell and
Light Buoy.

ONG ISTAND SOUND

Off Oak Neck Point, adjacent to Can Buoy

Oyster Bay Harbor off Seawanhaka, adjacent

Off Lloyd Point, adjacent to Light and

Off Eaton's Point, appreximately 2,000
vards north of the northerly point of the
shore line, adjacent to Can Buoy No. 13.

Approximately 1,000 yards north of Crane

Off 0ldfield Point, adjacent to Gong

20A -
¥o. 19.
20B =~
to Nun Buoy Ne. 2a.
2¢C -
Bell Buoy No. 15.
20D <~ Huntington Bay off East Fort Point,
adjacent to Nun Bucy No. 8.
20E =~
SECTION NO. 21 - LONG ISLAND SQUND
ciA -
Neck Point on Smithtown Bay.
21B -
Buoy No. 1lla
21C -

Entrance to Port Jefferson Harbor, adjacent
to Bell Buoy located west of Mt, Misery
shoals.




Section No. 21 (Continued)

21D - In Port Jefferson Herbor, adjacent to Light
and Bell Buoy No. 1 at inner end of channel.

21E - In mid-shennel at entrance to Setauket Harbor,
whicli is a part of Port Jefferson Harbor.

SECTION NO. 22 - LONG ISLAND SOUND

22A - Channel irto Pelham Bay, midway between Twin
Island and High Island.

22B +~ Off Sends Point, adjacent to Execution Rock

Light.

22C = Channel into licho Bay, Larchmont, adjacent
to Mun Buoy No. 4.

22D - DMamaroneck harbor, anproximately 100 yards
south of Light Buoy Io. 42.

22E =~ Port Chester Harbor in channel adjacent to
Light Buoy at tip of Byram Point.
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FACILITIES USED - During the 1938 season two
laboratories were in constant use. One of these, the
main laboratory of the Project, was provided by the
Interstate Sanitation Commission, and was in the
quarters occupied by the Commission on the fourth
floor of the Western Union Building at 60 Hudson Street,
New York City. Some fixtures were installed by the
Commission, others by the Projects The final result
was a laboratory quite adequate for the worky but over-
crowded because part of the space was used by the
clerical and supervisory staff. As this location is
very remote from Jamaica Bay, where a large part of
the program was carried on, it was decided to establish
field headquarters at the Coney Island Sewage Treatment
Plant, Avenue "2" and Knapp Street, Brooklyn. This
laboratory is well equipped for the analysis of water
and sewage, and space and equipment were placed at the
%isposal of this survey by the Department of Public

orks.

In addition to the afore mentioned laboratories,
the laboratery at Stable "I", Brighton 3rd Street and
Canal Avenue, Brcoklyn, was made available, and used on
cne or twc occasicns. This laboratory was until recent-
ly the main labcratory of the Department of Public Works.

Scme materials and supplies for dissolved oxygen
and bicchemical oxygen demand work were in stock when
the field work began, but there was practically nothing
in the way of bacterioclogical equipment; this shortage
was relieved by berrowing. Help in this emergency
came from several sources - from the Interstate
Sanitation Commission; from the Department of Public
Works and the Department of Health of New York City,
and from Dr. Buchbinder of Columbia University, former
head of the bacteriological laboratory of the Air
Pollution Survey. These contributions, eked out by
such steres as were already available, made it possible
tc begin work on schedule. Towards the end of the
season, supplies which had been ordered long in advance
began to arrivee.
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Yo boat trips were planned from July 1 to July 11
in order to allow time for cleaning up laboratory bacter-
iological work and arranging dissolved oxygen equipment
and making up standard solutions. Plans called for dis-
solved oxygen sampling and analysis tc start on July 11,
using one (1) boat up to July 18 and using two (2) boats
during the remainder of July and throughout August.

In regard to the frequency of sampling the various
sections, one day was to be allctted to each section from
No. 1 to No. 19 inclusive, during June. Programs for July
and August were so arranged that each section would be
sampled three times, at intervals of about two weeks between
successive visits.

An early estimate of the work to be accomplished during
the 1938 season was:

2500 samples for dissolved oxygen determinations
9000 bvacteriological samples

Total 7500 samples

These tests were to be supplemented by determinations
of biochemical oxygen demand to the extent permitted by
time and available facilities Color and turbidity were to
be determined only at such pointa in the District where the
appearance of the sample was obviously not normal.

Despite the difficulties encountered in obtaining
supplies, the Jamaica Bay boat squad started operations on
May 9, a week in advance of the date that had been set.

This pre-schedule work was intended to familiarize the men
with details ef the procedure, prior to the adopted program.
This work was continued on a three-day-week basis, as plan-
ned, without serious interruption or mishap up to and includ-
ing August 23rd. At this critical stage of the program the
boat was suspended by an inspector of the Works Progress
Administration (August 24th.) Every effort was made to
obtain another boat and resume operations, but this proved
impossible until September 27, when the "Sweetheart" was
assigned to finish this program. Fellowing is the summary
for Jamaice Bay coliform sampling:

WPA Boat 722 samples
"Sweetheart”' 53 4

775 "
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The "Sweetheart" was placed in service as the second
boat of the Project on June 6, and a third boat, the "Spray,”
was added on July 18, both as scheduled. The number of .
samples collected by each boat is showr in Table Mo. %.
Table No. 1.\ gives the hours contracted for and the number
of hours the bw-ats were used.

TABLE NO. 1 - OPERATION OF BOAT "SWEETHEART" - 1938

Menth Contracted Hours Hours Consumed
June 176 126

July 120 106
August 176 148.5
September 112 53

Time lost = 25.87 of total time contrected for.

OPERATION OF BOAT "SPRAY" - 1938

Month Contracted Hours Hours Consumed
July 68 63.5
August 150 148
September 72 7e

Time lost =2.2% of total time contracted for.
"Hours Censumed" includes standby time; the hourly
rate for the latter did not include charge for fuel and oll.
Considerable time was lost due to breakdowns, inspections
and bad weather, with breakdowns predominating.

In addition to the boat work, a start was made on shore
line sampling and analysis of sludge, early in the season.

The following is & summary of the numher of samples
cellected for the season:

TABLE TO0. 0.
D.0. B.0.D. Coliform Total Count Sludge
Jamalca Bay Boat - - 722 - -
"Sweatheart" 359 58 244 82 -
"Sprxy" 521 25 59 41 -
Shoreline - = - - 28
880 g% 1,085 123 28

There was &
demand, coliform
to the fact that

break in sampling for biachemical oxygen
density and total count after July 28, due
insufficient dissolved oxygsen samnples were
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beinz collenrted nrior to that date. DBacteriologicsl work,
although of minor impertasnce in comparison with D.0O. tests,
was crippling the program. Departvre of boats was being
delaved while awaiting fresh bacteriological suppliea, and
field work was terminated at an earlier hour than normally
required, to permit racteriological samples to be returned
to the laboratory before closing time. To remedy thils
gsituation, it was cecided to stop all bacteriological work.
This work was resumcd later in the season, but only as an
ad junct to the other werk, and subordinate to the rest of
the program.

Adequate control of supplies used on the boats was a
problem of major importance. Squad leaders were instructed
to keep proper records and to report regularly all breakage,
and physical inventories of supplies on board the boats were
taken at the end of cach week. This count was rechecked by
the squad leader taking charge of operations on the follow-
ing wceek.

Laberatory work during the period of field work consist-
ed of preparation of bactericlogical supplies; incubation
and examination of bacteriological samples; preparation of
reazents; and standardlization of solutions. Work on compu-
tation included the determination of most probable numbers
of coliform group density; determination of oxygen solubil-
ity, nercent sea water, and percent saturation, from the
dissolved oxygen field data. Before field work had ended,
employecs had started to tabulate data, and to correlate
them tc predicted and observed tides, rainfall and other
varlables.

The safety record of the Project was excellent, as no
accident of any significance occurred. During the period
of field work, from May Q@ to Septomber 30 inclusive, a total
of 13,889 man~hours werec chargod tc¢ the Project, and no
cmployec lost any time due to injury. A maintensnce worker
in the laboratory suffered minor cuts from broken glasswaro
on two occasions and recelved first aid. On two other
occasions, members of the tochnical staff wore injured by
somewhat decper cuts, once in the laboratory and once in the
field; thase mon roceived modical attontion - that is, their
wounds werc cleancd and bandaged - and then returned to work.
Iurthermorec, no loss of time could be attributed to 111
hoalth as a result of the work.
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DISGUSSION AND COMPARISON OF ANALYTICAL DATA

DTSSOLVLD OX{"EN DATA.- In the twenty-twe (22) sam-
pling areas into which the Interstate Sanitation Distriect
had teen Givided, 568 sauples of water were taken by boat

cravs and tested to determine the per cent saturation of

dlscolved oxygen durinr tke sumrer cf 1938, The sampling
points, methnds I analysls and ozulier details of the work
have been described in the preceding rages of this report,

In making the disgoulved oxyoen tests, the results
are sometimes so nigh as to be abnhormal. These may be due
to personal errors, effect of railastorms, the lag 1ln re-
leasing oxygen after a sudden cha:me in teuwperature or se -
eral other cauueg, For this reason, 1t was decided to re-
tain all values for dissclved oxysgcn cf 125 per cent satu-
ration or less, and to reclect oll higher percantages as be-
ing of questionable value. The total number of results re-
Jected for this cause was 38 or 4.4 per cent of the total,

.Table in, 3% ligts the individual dissolved oxygen
results by sectlc s and sampling noints of the Interstate
Sanitation District., For each section, the samples col-
lected at all sampling polints gre listed separately, with,
the %galinity! (oer cent sea water) and "D.O, "(dlssolved
oxygen-per cent saturation). A surmary, giving the aver- .
age and nminimum values of these tests for 1938, is given
for each section in Table No. 4°, and a summary of the re-
sults for 1937 1is given in Taule No. 5 ',

RESULTS ORTAINED IN 1938.- In sixteen (16) of the
twenty--two (22) sections, average values for saturation of
dissclved oxygen were sbove 50 per cent. In thls group
seven (7) sections had minimum dissolved oxygen values also
above 50 per cent saturation, These sections were numbers:
s 103 11; 16; 17; 20 and 21, In the same group, nine (9)
gsections had miniimum values below 5C per cent saturation,
these being sections: 4; 6; 3; 9; 1U4; 15; 13; 19 and 22.

five (5) other sections of the District had average
values between 30 ané 50 per cent saturation, and minimum
values below 30 per cent saturation, These were sections
nuzber ¢ 1; 2; 3; 7 and 13. In one (1) section, No, 12,
both average and minimum values were less than 30 per cent
saturation.

% See appendix
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TABLE NO. 4 -~ SUIMARY OF DISSOLVED OXYGEN TESTS - 1938

SECTION NO, OF AVERAGE MINIMUM
NO. LOCATION ANALYSES D.0, D0
1 Upper New York Bay 73 33.5 3.5
2 Kill van Kull; Newark Bay; 59 40,2 4.8
Arthur Kill

3 Arthur Kill i 36 39.6 8.5
Raritan Bay; Raritan River; 27 81.9 .4
Princess Bay

5 Sandy Hook Bay; Lower Bay; 27 90.7 78.6
Shrewsbury River

6 Lower Bay 29 5Re7 19.6

7 The Narrows 63 47.6 14,3

8 Gravesend Bay; Atlantic Ccean 36 653 . 5aT

at Coney Island -

9 Jamalca Bay 37 81,3 4s, b4
10 Hempstead Bay 6 114, 102,
11 Great South Bay 3 109. 100,
12 Lower East River 58 22,8 2.6
13 Harlem River 51 4g U4 10,6
14% Lower Hudson River 22 67.0 35,4
15 Hudson River at Mt. St. Vincent 106 77.8 4g,2
16 Hudson River at N,Y.-N.J, 49 91.0 8.7

State Line
17 Hudeson River at Verplanck and 45 91.9 84,0
at Bear Mt, Bridge
1% East River; Long Island Sound 34 59.0 e ir % |
19 Long Island Sound 18 93,2 43,8
20 Long Island Seund 10 106. 59.5
21 Long Island Sound 16 99.5 58.7
22 Long Island Sound 25 89,9 22,0



RESULTS OBTAINED IN l%i%.— Tor the purpose of making
brogd zeneral comparisons o ata easily, a summary of the
1937 data is given below, This matter igs discussed in
considerable detail in later vages of this report. The
use nf data here presented only might lead to erroneous
deductions, because of differences in methods and loca-
tins used in 1937 and 1938,

TABLE H0. 6. - SULIKARY OF DISSOLVED OXYGE!

TESTS — 1937
SECT IOk 40, Uf  AVARAGE I NTHUHN
R LOCATIQ.: AJALYSZS DOy DyvO
1 Upper New York Bay 50 44,9 0
2 Xill van Xull; Newark Bay; 9 55. 4 b3,
Arthur (i1l
3  Arthur Xill 5 Lo. e2.
4 Raritan 3ay; Raritan River; 17 Thl Lg,
Princess Iiay
5 Sandy Fook Bay; Lower Bay, 10 g5.3 30.
Shrewsbury River
5 Lower Pay ol 69.2 53.
7 The Harrows 97 53.9 24,
8 Gravesend Bay; Atlantlc Ocean 53 56.% 0
9 Jamalca Bay 68 83.3 2,
10 Off Long 3each and Jones 3each 3 108&. 99,
11 Great South EBay 0 - -
12 Lower East River Lé 19.6 3
13 FEarlem River 34 2+.5 1k
14 Lower Hudscn River 55 Yi.7 20,
15 Hudson River at }Mt.St.Vincent 16 56,2 29.
16 Hudson River north of Cssining 28 76.5 46,
17 Hudson River - Croton Point 11 73.9 66,
and Bear it. Bridge
1% F¥ast River; Long Island Sound 286 38,7 0
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TABLE NO. ©*. (Continued)

SECT 10N NO. OF AVERAGE WNINILUM
¥O. LOCATION ANALYSES  D.O. D. 0.
19 Long Island Sound 12 72.8 Lo,
20 Long Island Soumnt’ 0 - -

21l Long Island Sound 0 - -

22 Long Island Sound; Pelham Bay 22 71. bl
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COMPARISON CF DISSOLVED OXYGEN DATA EY SECTICNS AND POINTS

The minimum and average values for each sampling
point are compered graphically in Figures 2 to 8. These
show the variations in the saturation of dissolveé oxygen
along routes of connecting water ways, such as :

(1)

(3)

(%)
(%)
(6)

(7)

From The Narrows through the Upper Bay and East
River to Long Island Sound along the Westchest-
er County Shore, This chart also shows the
same data for the Harlem River 1including sample-
Ing points in the East and Hudson Rivers.,

From The Narrows through the Upper Bay and East
River to Long Island Sound along the North
Shore of Long Island.

From The Narrows through the Lower Bay to the
%t%antic Ocean along the South Shore of Long
sland,

From The Narrows through the Upper Bay and Hud-
son River to Bear Mountain,

From the Upper Bay through the Kill van Kull
and Arthur Kill to Raritan Bay.

From The Jarrcvs through the Lower Bay along
the South Shore of Staten Island to Rariten Bay.

From Raritan Bay along the New Jersey coast
line through Sandy Hook Bay.

By means of these charts, anyone can readily per-
celve the great difference between the dissolved oxygen
saturation values in the most badly polluted areas, and in
the comparatively less polluted waters of Long Island Sound
and the Atlantic Ocean.

SECTION 1,

- UPPER NEW YORK BAY

Sampling
Point

HEciQ e

No., of Mean Dissolv- Minimum Dig-
Samnles ed Oxygzen solved yxyzen
10 29 6
9 26 4
9 3 .,
12 39 5
20 43 10
&3 39 7



An gveraje vslue of 33.F ger cent was obtained for
the six (6) samplin: voints, The mean cissolved oxygen
values fcr each of tire three (3) points near the Brooklyn
shcre (A, B aud C) are scmewiat lower than the means for
the three (3) rointe further west (D, E and 7). The mini-
mun dirgolved cxygen values do not show any cignificant
difference betwe~n any of the six (€) voints. What might
be ccnsidered as of some significance, is the fact that no
samrles at A, % or C gave dissolved oxygen values above 50
per cent saturation. AT Points A, B and C, fhere 1s more
pelluting materlal present than in the rest of thoe secticn.
The samples of water taken at Statlion B, indicabted the nres-
ence of more sericus pollutien at this polint than at the
other sampling poirts in the Upser Bay. Samcling polints
1D, 1E ard 17 ar¢ in the westerly wcrtlion of the Urver
Hgrtcr. Samrples taken at Point © showed greater pollution
than at D and F, The mean value fcr the dlssolved cxygen
samples at Point E was lcwer than at the cther two (2)
points. Furthermore, there was at Polnt E a larger per-
centage cf sarmples with dissolved oxygen valucs below 30
per cent and a smaller vercantsze of samples with dlssolvel
oxygen values above 5O ver cent saturation, than at D or F.

ScCTION 2, -~ KILL VAN KULL, NEWARK BAY AND ARTHUR KILL

Sampcling No. of Mean Dissolv- Hinimum Dis-
Polint Samples ed Oxygen golved Cxygen

A 12 }7 10

B 12 o 10

C 11 42 5

D 11 LU 7

L 10 32 v

F 5 32 2l

The samples taken at the six (6) sampli ¢ points in
this section ylelded an average dissolved oxygen saturaticn
value of 40.2 per cent, The average value for cach of the
six (6) points did not show any very grcat diffcrence. At
Points 2, C and D, the samcles indicate that there was
somewhat less pollution than at Points A and E, as measured
by the mean values for dissclved oxy«cn, the perccntage of
samcles with dissclved oxysun less than %30 rner cent ané the
oercentage of samples with dissolved oxygen above £0 per
cent, The range in the minimum values docs noet apzear to
hagve any speclal significance. No deflnits conclusinns can
e drawn rolative to the degree ¢f pellution at ¥, as only
threr (3) samcles were collccted at that noint., “ne unex-
pected characteristic of this set of samples was the low
valuecs for dissolved oxygen saturation found in Hewark Fay,
as muck of the scwage, from municipalitics that arc situ-
ated in the drailnage ares, is conveyed by the Passalc Val-
ley Trunk Sewer into Upper New York Bay.



The oven and shallow waters of Newark Bay may ac-
count for the slightly better conditions found at Points C
and D, Point B 1s located at the westerly end of Kill van
Kull, where the latter conneccts with Newark Bay. Therc are
no large gewer outlets near this point, and the current at-
tains a maximum velocity of 2.7 knots, These conditions
might be the reason for the slightly more favorable results
obtalned,

An explanation of the higher pollution indicgted at
Points A and E, 1s that the former is located within Kill
van Kull into which the polluted waters of New York Harbor
enter at certain stages of the tide, and Point E is at the
north enéd of Arthur Kill, in the viclinity of important sewer
outlets, and considerable industrial vollution.

SECTION %, - ARTHUR KILL

Sampling No, of Mean Dissolv- Minimum Dis-
Point Samples ed Oxyren solved Oxygen
) lsf 2 3
¢ 11 E& 15
D 7 50 19

Samples collected at the four (Y4) sampling points in
this section gave an average dissolved oxygen of 39.6 per
cent, No sarmles for disgsolved oxygen were collected at
Point 3-E.

Comparisons of the data collected at Pocints A, B, C
and D, all of them located in Arthur Kill, show a consls-
tent improvement in conditions in the sequence stated, At
all of these polnts, samples were taken in which the dis-
solved oxygen was below 30 per cent. Point A was the only
point in this section at which none or the samples exceeded
©0 per cent saturation.

If we compare the data obtalned in Section 3 with

the dissolved oxygen values observed 1n the previous sec-
tion at Points 2-E and 2~F, which are also in Arthur Kill,
we Tind that proceeding south thus, the average value varies
from 37 per cent at 2-E to 32 per cent at 2-F, dropping fur-
ther to 30 per cent at the low point 3-A. South of this
point, the dissolved oxygen values rise to 35 per cent at
point 3-B, to 4! per cent at 3-C and to 50 per cent at Point
Z)“Do

The improved conditions in the southerly portion of
Arthur Kill are no doubt due to the fact that sewage treat<
ment plants were recently placedin overation for the Jolnt
Sewer Outlet and the Rahway Valley Sewer systems, and for
Sﬁg?f%%nmﬁf$8}?alities situated on the lower portion of the
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Arthur Kill carries a considerable load of industrial
waste, and the indication of maximum pollution at Point 3-A
gseems normal.

SECTION 4, -RARITAN BAY

Sampling No, of Mean Dissolv- Minimum Dis-
Point Samples ed Oxygen solved Oxygen
A 6 59 n
B 5 oy 66
o 5 20 LLE
D 6 96 6
E 5 69 52

The average dlssolved oxygen value for the twenty-
seven (27) samples taken in this section was 81.9 per cent,
None of these samples were below 30 ver cent saturation,
and at three (3) points (B, D and E), all samples were
above 50 per cent saturation. At Point D, five (5) out of
six (6) samples exceeded 80 per cent saturation, ©f the
five (5) polnts herc considered, the lowest average value
was found at Point U4-A,

Considering the points in relation to each other,
these results seem consistent., Points B and D are in open
water. Point E is inshore, but there are only two (2)
sewer outfalls in this vicinity. On the other hand, Point
C 1s close to the South Shore of Staten Island where there
are several sewer outlets, and Point A is in the mouth of
the Raritan River, near several sewer outlets,

The rather high ver cent of dissolved oxygen satura-
tlon values found here arc probably due to the construction
of sewage treatment plants at municipalities along the
Raritan River, at Perth Amboy and at other places. These
works have reduced considerably the amount of pollution
from that which formerly was discharged into this area.
Higher values are also induced by the natural aeration and
oxidatlon of the organic mgtter by wave action, sedimenta-
tion and dilution in Raritan Bay. The nresence of algae
which was noted at the time some of these samples were
taken might also have affected the test somewhat.
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SECTINH 5. - ZANDY HODK BAY

iesolv- Minimum Disge-

Sampling No, of Mlean Di
Polrt Samples ed Oxymen solved Qxyren
A 4 G g1
5 s 9 86
c 5 ol 23
D 6 90 gl
E 5 & &2
F 3 8 79

An overall average dissolved cxygen value of 90,7
per cent was obtained from the samples taken in this sec-
tion., All of the twenty-seven (27) samples were well above
50 per cent saturation. Only one (1) of the samples was
below 80 per cent saturation, The mean dissolved oxygen
values at Points A, B and C, were somewhat higher than the
means at Points D, E and F.

The high dissolved oxygen values for this section
seem normal, considering the distance of the points from
large sources of pollution of the Metropolitan Area, and
thelr proximity to the Atlantic Ocean, Polnt E had the
lowest mean dissolved oxygen of any of the six (6) points,
hut because of the small differences and the few samples
taken, 1t may be of no swecial significance,

SECTION 6, - LOWER BAY

Sampling Noe of Hean Dissolv- Minlmum Dis-
Point Bamples ed Qxygen golved Oxyien
A 5 72 9
B. 7 6l 26
s 6 ﬁs 20
D i 3 22
E 4 56 30

The twenty-nine (29) samples collected in this sec-
tion showed a general average dissolved oxygen of 55,7 per
cent of saturation., At Points B and E, no samples were
below 30 per cent, and at Point A, all samples were above
50 per cent saturation. Considering mean values for dils-
solved oxygen and percentage breakdown of results, condi-
tlons were poorest at Polnts C and D.

All points in this section are offsghore. The infer-
lor condltions at Point C may be due to the fact that tidal
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currents carry the more highly polluted water from The Nar-'
rows to these points. It 1s not immediately evident why
Point 6~D, although fairly close to Peint 5-F, shows much
poorer dissolved oxygen results on all counts, but may be
due to the course of the channel and tidal currents. An-
other factor involved is the fact that the seven (7) sam-
ples from Point 6-D were collected in July and August,
whereas the three (3) samples collected at Point 5-F were
collected in September,

SECTION 7, - THE NARROWS

Sampling No, of Mean Dissolv- Minimum Dis-
Point Samples ed Oxyeen solved Cxygen
A oL 0 33
B 21 26 18
C 21 46 14

The average dissclved oxygen for all the samples
taken in this section was %7.6 per cent. Twenty-one (21)
samples at Point A showed better dissolved oxygen results
than at Points B and C, as the mean value was slightly
higher and the minimum value was considerably higher. Fur-
thermore, no sample at Point A showed less than 30 per cent

saturation and the percentage of samgles having 50 per cent
saturatlion or more was higher than at Points B and C. The

samples taken at Points B and C indicated that there was
very little difference in the amount of pollution at these
two (2) points.

These results seem consistent, as Point A 1s nearest
to the Staten Island shore, from which a much smaller quan-—
tity of sewage and trade wastes 1s discharged than from the
Brooklyn side of these waters. Point B is in the main
channel and Point C 1s near the Brooklyn side,

Another cause for the difference found between Point
A as compared with Points B and C, 1s the fact that sewage
tends to follow the shore line from which it is discharged
unless it 1is conveyed into the main water channels by means
of long submerged pipe lines. Conditions similar to the
preceding may also be noted in connection with the analyses
made in other sections of the District.

SECTION 8, —~ GRAVESEND BAY AND ATLANTIC OCEAN

Sampling No. of Mean Dissolv- Minimum Dis-
Point Samples ed Oxygen solved Oxygen
A 11 L6L1 6
B 13 9 27
C 12 83 43
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The mean dissolved oxygen of 65,3 per cent for the
saliples from this section, has no real significance, as the
amount of pollution varies quite widely. It 1s therefore,
natural that the mean values for each of these sampling
peoints should differ widely from one gnother.

Cenditions were markedly better at Polint C than at A
or B, Pcint C had the highest mean and minimum values.fer
dissolved oxygen., None of the samples were below 30 per
cent saturation. The worst conditions prevalled at Foint A.
At this point, the mean and minimum dissolved oxygen values
were the lowest for the section, The percentage of samples
below 3C per cent saturation was higher than at the ether
two (2) poilnts, and the percentage of samples showing above
50 per cent saturation was lcwer.

These sampling points are located in an area where
the dilution by sea water beccmes an important factor. The

results apoear to be consistent with thelr location.

Point C 1s in the Atlantlic Ccean, 200 feet south of
the end cf Steenlechase Piler, at Coney Island, Although
the mean dissclved cxygen at thils polnt 1s Tairly high, it
1s not as high nor gre the individual tests as free froE
lower values as might be expected. A minimum value of 43
per cent was obtained in each of two (2) tests made at low
tide on July 26th. The next lowest values found at this

point were 72 per cent on July l4th and 76 per cent on
August 3rd,

Peint B 1s off Norton Point, and in the path of the

ebb flow of the diluted pollution from Gravesend Bay and
The Narrows,

Point A 1s in Gravesend Bay and shows the effect of
pollution from the shore and alsc from Coney Island Creek.

SECTION 9, -~ JAMAICA BAY

Sampling No. of Mean Dissolv- Minimum Di ..
Point Samples ed gxygen solved Cxygen
A 32 12 45
B 3 89 86
c i ! - %115
D = & =
E 1 - *101

# Single Sample

The average dissolved oxygen of 8l.3 per cent 1is
robably not representative of the actual conditions 1n

gamaica Bay. This is due to the fact that 35 of the 37

samples were taken from the inlet connecting the Ocean



with Jamalca Bay, at Points A and B.. @nly two (2) of the
samples were taken within Jamalca Bay and one (1) each at
Points C and E. These samples seem to be inordinately high.

The lowes%t values for the mean and minimum dissolved
oxygen saturation were found at Point A. Thirty-two (32)
samples weire collected at this point, which 1s in Rockaway
Inlet, The sampling point is also near the outlet from the
Coney Islané Eewage Treatment Plant, from which approximate-
ly twenty million galions of trecated sewage effluent is
discharged eccn dey. Wide differences in the saturation
values vould be expected due to the change in direction of
the tidal flcw at this point about every six (6) hours.

SECTICN 10, -~ HxIPSTEAD BAY AND EAST BAY

Sampling How 6T Mean Dissolv- Minimym Dis-
Pointg Samples ed Cxygen solved Oxygen
A 1 - *1 24
B 3 109 102
c 2 118 118
D o _ i

¥ Single sample

An averace dlssolved oxygen of 114 per cent was ob-
tained for ihis gection,

The dilssolved oxygen of each of the six (6) samples
ob®alined exceeded 100 per cent saturation., Due to the
smAll number of samples, the average value should not be
given too great a significance. As far as they go, these
samples indicdate a relatively unpolluted condition as com-
pared witia the sectlions previously discussed.

SECTION 11, - GREAT SOUTH BAY

Sampling No. of Mean Dissolv- Minimum Dig-
Polnt Samples ed Oxygen solved Oxygen
A 2 102 100
B - - -
0 - - -
D 3 - ol s
E e -

% Single sample

Three (3) samples each exceeded 100 per cent satura-
tion and averaged 109 per cent, What was sald in reference
to the preceding section samples, applies here alsoc. Such
a small number of samples were collected that the results
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should be used with caution. The samples indicate that
¥ery 1ittle polluting material 1s present at Jones Beach
nlet,

SECTION 12, - LOWER EAST RIVER

Sampling Ne. of llean Dissclv- Minimum Dis-
Point Samples ed Oxygen solved Oxygen

A 10 35 8

B 10 26 li

C 9 16

D 10 20 6

E 10 2l 2

¥ 9 AT 7

This section had an average dissolved oxygen of 22,8
per cent, and all of the samples showed less than 50 per
cent saturation. These facts 1ndicate that the degree of
pollution in this section exceeds that found in any other
area from which samples were taken,

At Points C and F, all samples were below 30 per cent
saturation, and the mean values were the lowest for the
section, The sequence of the other peints, placed in the
order of decreasing pollution, is D, E, B and A.

Point C is in the center of Newtown Creek Channel.
It is not surprising that samples taken here should show
results somewhat lower than samples from the East River
itself, Conditions in Newtown Creek have been notoriously
bad for years. The large number of sewer outlets in the
East River, discharging both from Manhattan and Long Islang,
explains the high degree of pollution indicated at Point F,

Sampling Points D and B are somewhat removed from
Point C gnd are in the maln channel of the East River where
the (ffect of the full diluting capacity of the river flow
would be indicagted.

The somewhat better conditions found at Point E as
compared with samples taken at Point F, are probably due to
discharge of the treated sewage from the Ward's Island Sew-
age Treatment Plant.

The data indicates that the East River receiwves 1in-
creasing quantities of polluting material from the Upper
Bay to Ward's Island, wlth the lowest values for dissolved
oxygen in the general vicinity of the Harlem River, 1%
will be of oconsiderable interest to see the effect produced
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on this badly polluted waterway when both the Ward's Is-
land and Tallman's Island Sewage Treatment Plants are in
operation during the summer of 193%9.

SECTION 13, -~ HARLEK RIVER

Sampling Noy, of Mean Dissolve- Minimum Dis-
Point Samples ed Oxycen solved Oxypen
A 15 4g 12
B 19 51 i 4
c 12 32 14
#D 1 oL

# Bamnling Polnt D was discontinued during the season.

The mean dissolved oxygen for this section was 49. U4
per cent, The data indicate that conditions at Points B
and C are generally somewhat better than at Polint A,

The results for the section appear somewhat erratic
at first glance, However, about half of all the results
upon which the averages are calculated were obtalned near
the end of the seascn, on Sevtember 26th.

The tidal flow through. the Harlem River varles con-
slderably during the summer and this fact probably tends
to make the mean value of tests at various points approach
a common value. The Harlem River is in reality a strait
connecting the Hudson River with the East River. There-
fore, the tidal movements and currents are somewhat 4if-
ferent than are found in a tidal river. Any change in the
relative water levels of the Hudson River during heavy
run-off from inland, or of the East River due to Northeast
stormsg, will cause variations 1ln the direction and force
¢f the current in the Harlem River,

SZCTION 14, - LOWER HUDSON RIVER

Sampling No. of Mean Dissolv- Minimum Dis-
Point Samples ed Oxygen solved JIxygen
A 5 63 4o
B 7 6L 3
¢ 5 51 31
D 5 a9 he

The mean dissolved oxygen fer all the samples in
this section was 67.0 per cent and all samples ran above
30 per cent saturation.,

Sanmpling Point A is gt the mouth of the Hidson Rivern,
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jugt north of Battery Park. The test made at this point
indlcates a somevhat better condition of the water than
was found at the mouth of the East River. The mean value
of dissolved oxygen was 63 per cent and the minimum value
found was 40 per cent, Comparatle figures for Point 12-A,
at the lover end of the East River, are respectively 35
per cent and 8 per cent of saturation. Samples taken at
Point 14%~B, about ovposite West 42nd Strcet, and Point
14-C, opposite West 155th Street, gave results very simi-
lar to these at Point 144,

At the time samples were taken, there was apvarently
little dirference between the amunt of vollution encoun-
tered at these three (3) points. This is to be expected,
as they arce all located in an arca which receives large
amounts of sewage, which 1ls transported by the tides up
the river as well as in the other direction. This sewage
ls discharged into the Hudson River from both New York and
New Jersey.

Saumling Point D, at Spuyten Duyvil, avppears to be
in better conditlon as both the mean and minimum dissolved
oxygen are considerably higher, It would seem that the
tidal flow at the time the sammles were taken did not car-
ry as much of the volluting material to Polnt D as to
Point C, Apoarently, the conditions at Polint D are af-
fected more by the Tlow of the Hudson above this point,
than by the pollution discharged below 1t, in the vieinity
of New York City.

SECTION 16, .~ HUDSOXN RIVER CPPOSITE LIOUNT ST. VINCENT

Sampling No., of Mean Dissolv- Minimum Dis-
Point S amles ed Oxypen golved Oxygen
£ 2l 7 L&
B 21 Iy 58
c 24 9 59
D 20 78 52
E 20 78 59

The mean dissolved oxygen for this section was 77.8
per cent saturaticn. .This i3 consistent, in comparison
with the mean value of 67.0 per cent for the preceding
Seetion 14, the Lower Hudson River.

At Points B, C, D and E, all samples were above 50
per cent saturation. At Point A, only one (1) sample 2ut
of tventyv-one (21), was below RO per cent saturation.

The locations of the sampling polnts in Section 15



differ from these dlscussed in the preceding Section 1k,

as they are in sneast and west line across the Hudsen River
at liount §t. Vincent. The samples, therefore, glve a cross-
section of the river from the New Yerk teo the New Jersey
Shore. In Section 14, the sample points were lccated in a
scuth to north line proceeding up the river, These points
are down stream from the City of Yonkers, from which 1s
discharged not only the <2vz2 2. of that eity, but also
sewase. - from other sections of Westchester County.

SECTION 16, - HUDSON RIVER AT HASTINGS

Sampling No., of Mean Dissolv- Minimum Dis~
Polnt Samples ed Oxygen solved Oxvgen
A 10 &9 82
B 10 - 87 a3
& 1.6 90 &5
D p e 93 &3
E 9 9 89

The average dissolved oxygen for this section was
91,0 per cent., This average indicates that much less sew-
age ls entering this section. This is consistent with the
facts, as the location ig further removed from the large
centers of population. Samples taken in this section fur-
ther indicate that the flood tidal flow 1n the Hudgson does
not carry pclluting matter very far.

Every sample in this section exceeded 8Q per cent
saturation., The mean and minimum values for Points D and E
exceeded the values for the other points of the section.

This 18 consistent with the known facts, as Point E

1s nearest the New Jersey Shore and Point D 1s adjacent to
Point E. A large number of sewer outlets, both above and

below Hastings, are on the New York Shore, whereas there
are very few on the New Jersey side.

SECTICN 17. - HUDSON RIVER AT VERPLANCK AND B:AR MOUNTAIN

Sampling No. of llean Dissolv- Minimum Dig-
Point Samples ed Oxyegen golved Oxygen

A &

5 2 % i

G 5 9 &5

D 5 94 92

E 2

F E 81 §u

G 4 90 35

H 4 91 &9

& 4 90 85

g 4 91 29



33

The sauwpling points for this sectlon are located
along two (2) lines, one (1) at Verplanck and the other at
Bear lMountain, At each of these places, five (5) samples
were taken across the river from the easterly side to the
West Shere of the Hudson River., The mean and minimum val-
9%? for dissolved oxygen do not vary greatly in these two
(<} ai*eas.,

The mean dissclved oxygen value Tor the entire sec-
tion was 91.9 per cent., The mean value for Points A, B, C,
D and E of the Verplanck traverse was 92.9 per cents The
mean for Points F, G, H, I and J of the Bear Mountaln trav-
¢rse was 90.4 per cent. Every sample exceeded &0 per cent
saturation.

These results appear somewhat 1lnconsistent, as a
higher dissolved oxygen would be expected at the upstream
voints. An explanation of this may be that all points were
n0ot sampled uniformly. On September 23rd, three (3) sam-
ples were taken at each point, but on August 26th, two (Eg
samples were taken at Points A, B, C, D and E, and one (1
sample at Points F, G, E, I and J,

SECTION 1%, - UPPER EAST RIVER AND LONG ISLAND SOUND

Sampling No, of llean Dissolv- Minimum Dis-
Point Sanples ed Oxygen solved Oxyvgen
A ¥ }8 4
B 7 b3 25
C { 50 32
D 7 73 6L
E 5 97 69

This section includes the northerly end of the East
River. It adjoins gnd is directly north of Section 12
which has been previously discussed.

An average dlssolved oxygen of 59,0 per cent for all
the samples was obtalned in this section.

At Point C, no samples were below 30 per cent satu-
ration, and at Points D and E, all samples were above 50
per cent saturation. The five (5) points may be arranged
definitely in the order A, B, C, D and E, showing the im-
provement in conditions as the diluting waters of Long
Island Sound become effective. Conditions at Point 13-4
are distinctly better than at Point 12-E in the previously
discussed section.

These results are entirely normal showing an increase
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in dissolved oxX%en when proceeding from Manhattan %o Leng
Island Souna. Steppling Stones %Point 18~E) the water
is approaching saturation with oxygen,

These samples ‘taken together with those of Sections
12 and 13, make an interesting study of the waters of the
East River, They show in a characteristic way, the Dbenef-
lcent changes which nature 1ltself produces in attempting
to counteract and overcome the careless and poor methods
used by human beings in disposing of their filth and re-
fuse,

SECTION 3§, - LONG ISLAND SOUND

Sampling No. of Mean Dissolve Minimum Dis-
Point Samples ed Oxygen solved Oxygen
A 5 100 94
B 5 1CH S0
o v - %03
D 2 112 il
z 5 72 T

#* Single sample

The mean for this section was 93.2 per eent satura-
tion. ©Note should be taken of the fact that all samples

were obtalned on a single day, August 10%th,

All samples at Points 4 and B were above 80 per cent
saturation, wo (2) samples were collected at Point D,
and these were alsc above 80 per cent saturation. All
samples at Point E were above 30 per cent saturation., Re-
sults were inccnclusive for Point G, Only five (5) sam-
ples were collected at this point, all of them on August
10th, and four (4) of these results were rejected, as they
were over 125 per cent saturation. The fifth sample,
68 per cent saturation, 1s reported herewith,

Evidently, no serious pollution problem exists at A
an¢ B, Although there 1s some evidence of pollution at
Point E, 1t would be preferable to reserve judgment, as
all samples were collected within a short time interval on
ene (1) day, and for comparative purposes they may be mis-
leading,
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&CTION 20, « LONG ISLAND SOUND

Sarpling No, of Mean Dlssolv- Minimum Dis-
Point Samples ed Oxygen sol ved Oxycen
% % - %116
3 97 60
c 3 107 79
D 2 105 96
B s - ¥121

¥ Single sample

The mean dissolved oxygen for thils section was 106
ver cent,

All samples exceeded 50 per cent saturatlion. Single
sanples obtalned at Points A and E do not permit a valid
couiparison with the results for the other points, The re-~
suits for the remalning polints are meager, but they suggest
that conditions at D are somewhat hetter than at B.

Point D is in Huntington Bay and Point B is in Oyster
Bay Harbor,

SICTION 21, - LONG ISLAMND SQUND

Sarpling No. of Mean Dissolv- Minimum Dis-
Point ' Samples ed Oxveen solved Oxygen
A R 39 67
B 115 9l
e 3 X7, 103
- 2 A2 59
¥ 4 152 61

This section had an average dissolved oxygen of 2%,5
per oent,

All samples in this section exceeded 50 per cent
saturation, ané a* Polnts B and C, each of the samples
exceeded 20 per cent saturgticn. In general, conditions
at Points B and C were hetter than at Point A, and condi-

tions were worst at Point D. Results for Polnt E cannot
oe readlly classified with respect to the other points,

These results are generally consistent, Points 3B
and C are in Lcng Island Sound opposite a sparsely settled
area. Point D, on the other hand, is 1n Port Jefferson
Harvor, whicih receives some pollution from Port Jefferson
and possitly from other communitles.
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SECTION 22, -~ LONG ISLAND SOUAND

Sampling No. of Mean Dissclv- Minimum Dis-
Point Samples ed Cxygen gsolved Oxvien
A 5 92 22
B 5 99 56
C 5 80 38
D 5 83 65
E 5 86 32

The average dissolved exygen for this section was
29.9 per cent,

At Polints B and D, all samples were agbove K0 per cent
saturation, Four (4) of the five (5) samplee at Point A
were above 40 per cent; the fifth showed 22,0 per cent
saturaticn. The wide variation in values at several of
these points cannot at this time be fairly discussed, Pos-
slbly they are due to tidal currents which might be traced
i1f 1t were possible to collect a much larger number of sam-
ples frem the area. Conditicns were in general most satis-
factory at Pcint B whieh 1s in oven water, adjacent to Ex-
ecution Rock Light,
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CCMPARISON OF DISSQLVED OXYGEN RESULTS
I WATERWAYS OF THE DISTRICT

Tre conditions prevalling in the various waterways
of the Interstate Sanitation District may be summarized
as Tollows:

FUDSCN RIVER.- In the Lower Hudson River (Section
14) velow George Washington 3ridge about 40 per cent of
the dlssolved oxygen samples were under 50 per cent sat-
uraticn, At Spuyten Duyvlil, all the samples exceeded 50
ver cent saturation., Continuing up the river, 9SG ver cent
cf the samcles at Mount Saint Vincent (Section 15) exceed-
ed RO per cent saturation. Further improvement was noted
at Hastings (Section 16) and at Verplanck and Bear loun-
tain (both in Seetion 17) as every sample collected in
these two (2) sections exceeded &0 ver cent saturation.
The mean values for the sections in the Hudson River range
from 67.0 ver cent in Section 14 to 91,9 per cent tn Sec-
tlon 17,

ZAST RIVER AND EARLZM RIVER.- As previously stated,
a greatér cegree oI pollution was found in the Lower East
River (Section 12) than in any other part of the District.
In thls section, the average and minimum values for dis-
solved oxygen were both lower, respectively, than in any
other sectlon; every sample was btelow 50 per cent satura-
tion and 72 per cent of the samples were beclow 30 per cent
saturation, Conditicns were fecund tc be decidedly better
in the Upver East River (Section 18). At three (3) of the
sampling points, about 40 per cent of the samples were
above 50 per cent saturation, and at one point, all sam-
ples exceeded 5C per cent saturation, Section 18 also in-
cludes one (1) sampling point in Long Island Sound.

In the Harlem River (Section 13) the mean and mini-
mum valucs for dissolved oxygen were intermediate between
these respective values for the Lower East River and the
Upper East River. The mean valucs for Sections 12, 13 and
1%, were 22.3, 49.4 and 59.0 per cent , respectively. The
condition ¢f the Harlem River was somewhat worse than the
condition of the Hudson River in the vicinity of Spuyten
Duyvil,

LCNG ISLAND SCUMD.- Two (2) of the four (4) sam-
pling sections in the Sound (Sections 19 and 22) are adja-
cent to the Upper East River., In Scetion 22, along the
Yestchester County Shore, the mean agnd minimum values
were the lowcst found in any of these four (4) sections,




Cnly one (1) sample in Section 22 was below 30 ver cent
saturation, and %% per cent of the sampgles exceeded 50
rer cent saturation. In Section 19, along the Nassau
County Shore, the mean and minimum values were slightly
higher than in the vreviously discussed section, No sam-
rles were under 3C ver cent gaturation and 89 per cent of
the samples were sbove 50 ger cent saturaticn., The shore
line of Secticon 20 1g in Nassgu and Suffolk Counties,
whereas that of Section 21 is confined to Suffolk County.
The respective mean and minimum values for Sections 20 and
2l were approximgtely the same. Every sample collected in
these two (2) sections exceeded 50 per cent saturation,
The mean values for dissolved oxygen saturation for Long
Island Scund ranged from 9.9 ver cent in Section 22 to
106 per cent in Section 20,

HEWPSTEAD BAY, =AST BAY, AND GRZAT SOUTH BAY.- Sec-
tlon 10 comprlses Hempstead Bay and East Bay. Great South
Bay 1s in Section 11, Nine (9) samples were ccllected in

these waterways and every sample exceeded 100 per cent
saturation,

JA AICA BAY.- Inadequate sampling vrecludes any valild
discugsicon of the Bay as a whole, The mean value of 32
samples collected in Rockaway Inlet was 79.C per cent sat-
uration, None of these samples was below 3C per cent sat-
uratien and 97 per cent of them were above 50 per cent
gaturation.

UPPER NEW YCORX BAY, THE NARROWYS, THE KILLS AND NEWARK
BAY;- The greatest degrec of pollution in this group of
waforvays was found in Upper New York Bay (Secticn 1).
Here, the mean and minimum dissolved cxygen values were
the lewest (33%.5 and 3.5 per cent, respectively). The
percentage of samples below 30 per cent saturation was
greatecst and the vcrcentage of samples above 5C per cent
saturgtion was lowest in this section.

A lesser degree of pollution was found in The Kills

and Newark Bay (Seetlons 2 and 3). Both Sccticns 2 and 3
had mean values clese to 40 ver cent saturation, and in
gach sectlon, 22 pcr cent cf the samples were below 30 per
cent saturation, The percentages »f samples above 5O per
cent saturation were 19 and 36 in Section 3 and Seotion 2,
raospectively. The least degree of pollution in this group
wags found in The Narrows (Séction 7). Here the mean and

minimum values were the highest; the percentage of sam-
ples beleow 30 per cent saturation was lowest, and the per-
centage of samples sbove 50 per cent saturation was a max-
imum, Mean values for this group range from 3%.5 per cent
for Scetion 1 to 47.6 per cent for Scction 7.
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GRAVEESEND BAY, LOYER NEW YORK BAY, RARITAN BAY, AND
SANDY HOOK B.LY. - Due to the differcnce in the natural cone
ditions affeceting the dilution of polluting matcrial in Sec-
tion 8, it cannot be readily classificd with respoct to
othcr scctions in this group. Water collected at the sam-
pling point within Gravescnd Bay (Point 8=A) showed grector
pollution than at any othcr sampling point in the group. The
respoctive mean and minimum valuos were lower than thosc for
the other sampling points in the section and the percentage
of samplcs above 50 per cent saturation was lower,

Consistently bettor conditions were noted in the Lower
Bey (Scetion 6), and a furthcr improvoment was obscrved in
Raritan Bay (Scction 4). In the latter scction, no samples
were helow 30 por cent saturation and 8¢ per cent of the
samples werc above 50 per cent saturation. Still better
conditions were observed in Sandy Hook Bay (Section 5), The
respective mean and minimam valuos were the highest of any
of the sections of this group and all scmples exceeded 80
per cent saturation, lMean valucs for Sections 8, 6, 4, and
5 were 65.3, 55,7, 81l.9, and ©0,7 per cent, respcectively.

S UHUMARY

The maxirmum pollutlon was obscrvoed in the East River
and Harlem River, Pollution of about the same order of mag-
nitude, but within a narrower range for mean values was no-
ted in tho Upper Bay, The Narrows, The Kills and Newark Bay.
Further decrcasc in the amount of pollution was found in
Gravescend Bay, the Lower Bay, Raritan Bay and Sandy Hook
Bay., The Hudson River wers ncxt in order of lncreasing vale-
ues,for dissolved oxygon, The most satisfactory cenditions
wero found in Long Island Sound, Hempatead Be:-, Hast Bay and
Great South Baye

In praetically all cases, a consistent betterment was
cvidont in procceding from lManhattan to the more romote and
loss donsely populated pnrts of the Interstate Sanitation
Districte.
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RELATIONSHIP OF DISSOLVED OXYGEN VALUES TO
DISTANCES FROM TiIE BATTERY

The Battery has heen talkten ag the starting point of
the following study bhecause of its well known central lo-
cation with relation to adjoining waterways.

The shortest distances by water from The Battery %o
each sampling point have been used in making the chart,
The distances have been taken from the United States Coast
and Geodetic Survey maps following navigable waterways
having depths of four feet or more at mean low tide. Thes
distances are tabulated in Table No. 6 for ready rnferonce.

The accompanying Figure ¢ is presented for the purpose
of showing tho great difference 1n the amount of the dis-
solved oxygen content in the waters near Vew York City as
compared with the relatively unpollut“u watcers of the Atlan-
tic Ocean, Long Island Sound and the lludson River. The most
distant points on the chart are about thirty miles from The
Battery.

The heavy line indicates the general troend relative to
the variation in the per cent of saturation of dissolved
oxygen with refercnce to the distances of the sampling
points from The Battery. This curve reflects the average
conditions found at the various fixed sampling points. The
values which were used to obtain the average value at any
given distance often varied over a wide range. This would
be anticipated “ecause of the very different degrees of
pollution found in New York Harbor.

The broken line shows the normal condi%ticon relative to
the dissolved oxygen content if no polluting watorial were
discharged into any of the waterwavs, The purpo-: of the
chart is to bring out in a very general way the scrious de=-
pletion of the dissolved oxygen in New York Harbor watcrs.

It will be noted that for the first five milus the
curve dips dovnward from 4954 to 30% saturation. his nert
of the curve reflects the low disgolved oxygen valucs in the
Fast Rk¥ver, Hudson River, and in the Xills wocst of Staten
Island, From this point the curve riscs stecadily and with
fair uniformity until at thirty miles the average valuc of
dissolved oxygen is onc hundred per cent . EDEven at twonty
milns from The Battery most of the values arc between ¢0 and
100% of saturation,
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TARF™ OFATR 6

SHIORT ST OTRMANGTE I™H T”“? r?“'THT BATTERY
TQ SANPLINA "OTHTS VIA “ATTR ROUT™S
l1=A - 2.1 ¢t D=d = 17.8 & 10sA - 25,6 ¢ 15-4,8,C0,0,BE « 16,9 *
1-8B = 3.0 ¢ 5-B =~ 18.5 ¢ 10=D = 20,7 ¢ .
1«C - 4,2 : 5=C - 19.5 * 10«C = 35.3 : 1l6«A,R,C,D,E =~ 21.9 1
1-D - 5,0 5=) = 19,9 ¢ 10-I0 = 4.7 2
1-% - 4,0 Seih = 21,% s 17-4,3,C,D,% - 40.5 ¢
1-" « 1,8 & 5=F - 15,4 ¢ 11-A - 48,9 : 17-7,G,4,T,d - 4.0
1=-G -« 8,1 = ~ 1158 =803 2 g
! B=A = B.5 11-C - 51,0 : 16-A = LY 2 &
Qul = B.8 ¢ 6=B =~ 10,1 2 11-D = 48.4 : 12-3 - J2.8 3
2-0 - 8,1 : 6~C = 11.6 ¢ 11=E - 55,2 : 18-C = 1daB 4
2-C - 10.1 * 6-D - 13.¢ ¢ ¢ 18-D = 18.5 3
2=D = 12,8 t 6= = 1438 1 12=4A = "Q.8 130 = 18.5 3
2.5 - 10,0 = 2 12=B = 4.5 1 -
2= - 11,2 ¢ T=A - al 12=C = 4,3 10=A - 16.8 :
: 7B = 6.8 3 12-D ~ 5,3 : 18- - 21l.8
3-A - 14,5 ¢ 7-C - <3 ¢ 12=H = 8:;8 : 18=C = A8s0 4§
3-B = 16,0 : : 12-F - 3.4 : 19-D - 26,4 @
3-C - 17,0 5 8-A - 10.1 I S - 28,1
G3=D = 18.2 ¢ 8=B = 9,9 : 13-4 - (.4 : 8
BeZ = 80,7 ¢ Bal = 11,4 ¢ 13=08 = 11.28 : 20=4 - 51,8 ¢
2 ? 130 - 13,4 20-3 - 36,0
Al - 22,7 2 @=A - 14,1 - 13-0 - 15,7 20-C - 36.,¢ @
4B = 20,4 2 ©=B -~ 16,3 : 20-D - 40,1 :
e = 18.5 ¢ =0 = 19,9 ¢ 14-A4 = 0,4 : 20-7 - 41,7 @
£l « 17,9 ¢ Qu’) - 1“.1 P 14-B - 4.4 e
e = 20,0 ¢ 9= - 80.8 ¢ 14=C = Q.90 : 21l-4 - 54,1 :
$ 14-D - 13,7 : 21-B - 55,7 =
21-C - 57,8 :
21=D - Bl 2
s 21" = 5806 :
$ 22-1 - 21.2 :
: : : 22-8 - 22,4 3
H : ¢ 22-C - 24,6 :
: : g2-0O - BBl &
. s 225 - 31.4 :
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DISSOLVED OXYGEN IN 1937 AUD 1934

A comparison of the results obtained from year to
year may be employed in determinins: whether the condltlons
at any location are improving or growing worse. Such com-
varisons are of varticular interest where a physical change
in conditions has taken place, due to such factors as the
overation of new eewage treatment plants, or the construc-
tion of additional sewer outfalls for residential or 1lndus-
trial sewage. Unwarranted conclusions must be guarded a-
gainst, as there are a numbepr of varlables that control the
dissolved oxygen saturation in tl:e New York Harbor waters,
Records which have been kept for aporoximately twenty years
show conslderable variation from year to year, but such
variations should not be considered as being significant
until they ate found in successive years.

The geographical distribution of dissolved oxygen
sampling in 1937 ané 1933 1s shown on Maps No. 11 and 12.
The average and minimum valuee for each section and sam-
pling point are compared graphlcally in Charts No. g *to
17, inclusive,

When comparing the dlssolved oxygen flgures for 1937

.and 1938, conslderation should be given to the vprincipal

knovn factors which may have operated differently in the
two surveys., Mention has been made elsewhere, c¢f the dif-
ferent methods used in sampling and analysis during 193%7
and 1933, 1In 1937, samples were teken somewhat at random
in welighted glass stopvered bottles or by means of a gear
pump and were tested by the Winkler method, In 1938, sam-
ples were taken at selected stations, with a well designed
sampling apparatus and analyzed bty the Rideagl-Stewart mod-
ification of the Winkler method.

Precautions were taken in 1938 to maintaln standard
conditions with respect to reagents, and to check and re-
check all calculations; the extent to which these orecau-
tions were taken in 1937 1s not known. 3Both surveys start-
ed in mid-July; the 1937 sampling verlod continued to Octo-
ber 19th, whereas in 1938, sampling was concluded on Sep-
tember 30th, June, July, Sevtember and Octobter of 1937
were about normal with respect to temperature and rainfall.
August was marked by heavy rains, and in Cctober the water
temperature had drovped to such an extent as to affect the
results, In 1938, June, July and September were excessive-
ly, rainy, while August was abnormally dry. The compara-
tive wegther data are as fcllows:



June July Aug. Sept. Oct.

Rainfall g 1937 3.07 4.41 7,92 4,04 4.12
b u 1¢:>8 705&' 6.41 lo(:‘}g 8.77 -
Mormal Op 68.8 73.8 73,1 066.8 56,3
Yean Temp. 1037 70,6 75.4 75,7 65.2 54.6
i i " 1938 59,0 75.1 76,3 64.9 s

The mean air temperatures for the first four months,
June to Zeptember, inclusive, were:

Year Temperature Per Cent

Tormal TQ. 65 Lo, 6
1937 i 101.6
1038 T, &3 101.,0

On the basis of mean temperatures, therefore, no
great difference in the values for dissolved oxygen would
be expected in 1¢37 and 1938. The effect of using a proper
sampler would bhe to give lower dissolved oxygen results, by
avoiding aeration during the sampling, The substitution of
the Rideal-3tewart method for the Vinkler method would also
tend to give lower dissolved oxygen fisvrres. These consid-
erations should he kept in mind when comparing the figures
for 1937 and 1938.

SECTION 1, - UPPER NS YORX BAY

1937 19038
No. of Samples 80 73
liean Dissolved Oxygen 44,9 per cent 33.5 per cent
Finimum Dissolved Oxygen 0 &R i " #

Per Cent of Samnles

Under 30 D, O, . A 40,

50; and over D. 0, 35, 16.

The different methods uwsed during 1937 probahlv ac=-
connt for the main differences in these two sets of results.

Low dissolved oxygen valuves were reported during July
1638, After Aucust lst, the oxygen values rose in this
section despite warm and drv weather. This might have been



=

by

dne to the increased run off from the liudson "iver.

At Points 1-3 and 1-Z, the mean values werce lower in
1932 than in 1937, and the rercenta~e of samples running
below 30 per cent saturation was greater, Moreover, the
percentace of samples at Joint 1-7, showing abhove 50 per
cent saturation, was less in 1036, The 1¢33 figrras show
a definite dron in saturation values at these two noints.

SFCTICH 2, - KILT VAN KULL, WINARK SAY AND aWPHIT KILT
1037 1658
No. of Samples a BO

lean Dissolved Oxyﬁen 55,4 per cent 40.2 ver cent
}‘_,'.‘inim,um it i 45 x H | o 5. ot

Per Cent of Samnles

LTn(:‘OI‘ 5 O.' ._I—J . 0 0 o P :f: .
30,0«49,¢": D, O, inclusive 22, 42,
50 : and over N, 0O, 78. 30,

Of the nine (2) samples ohtained in 1937, onlv one (1)
was taken at a 1938 sampling noint: the rest were more or
less scattered. A comparison hased on these figures may be
remarded as of doubtful wvalue.

SI0TTION 3, - AGTHUR KILL

P

1837 1€38
Yo, of Samples 5 36
lican Dissolved Oxygen 40. per cent 39.6 per cent
Minimam 7 : 22, ‘ J s " K

Per cent of Samples

inder 30» De Q. 40, 22.
30,0-4¢,9Q,: D, 0. ineclusive 20. oB,
50. and over D, 0. 40, 10,

As in the case of Secction 2, no adequatc comparison
ecan be made, as none of the 1°37 samnles werec colleched at
a ~ampling noint uvsed in 10382,
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SECTION 4, - RARITAN BAV

16357 1738
No, of Samples 17 o
Nean Dissolved Okvpen T ek per cent B81l.9 par cent
Nnimum M 48, 41,

“

Per Cent of Samples

Under 305 D. U, 0 0
30,0-49,85 D. 0. inclusive 6 i 8
50,0 and over D. O. 94, 89.

The 1937 and 1938 results arc similar in most respects
and the data dAisclose no evidence of material change in the
condition of Raritan Bay.

STCTION 5, - SANDY HCOX BAY

1937 1058
No., of Samples 10 27
Yean Dissolved Ox ygen 05,3 per cent 90.7 per cont
Vindrm 80, 70, "

Per Cent of Samples

imder 30: ., Q. 0 0
30.0-49.97% D, 2. inclusive 0 0
50% and over D. O. 100. 100.

As in the preceding section, the results for the two
vears may be taken as essentially the same, kceping in mind
the small number of samnles in 1937, There is no conclu-
gsive evidence of material change.,

1937 1938
Mo. of Samples 24 28
2ican Digsolved Oxv$ en 9.2 ner cent 85,7 per cnnt
Dinimam ¢ 53, 20, ®

Per Cent of Samples
Under 30% D. O, 0 81.
30.,0-4¢,9% D, 0. inclusive 0 14,

50% and over D, O, 100. 66.
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The 1938 avorame is »ulled down by points 7, D and ¥,
which were not included in the 1037 survey. isach of thesc
po:nts gave results at least half of which were not over 50
ver cent, The 1938 average for the two points A and B is
67.3 per cent ( 12 samples ) and the 1937 averane for the
same two points ( 8 samples ) is 68.4 per cent, a diffcrence
which, all things considere”, may he regarded as of doubtful
significance,

SIECTION 7, - THE NARROWS

1937 1°38
Yo, of Samples a7 83
I‘ecan Dissolved Oxygen 53,9 nor cent 47,6 per cent
“Animum ¢ : 24, i q 14, i !

Per Cent of “amnles

Under 30% D, O, 2, G
30,0=42,9: D, 0, inclusive 28, 38,
505 and over D, O, 70, 56,

It will bhe noted that the mean valuve for 1938 shows a
dron of abcut 6 per cent from the 1837 value., This decrease
mav have been causod by the differences in methods of sampl-
ing and analysis., Another possi—le explanation is the d4if-
ference in the dates on which samples were collected in the
two wvears, as shown below:

10957 No, of Samples 1938 To, of Samnles
July 12 6 July 13 12
July 2l 4 July g2 3
avepust (ontire lio, )0 July 27 9
Sept, 10 5 August 4 6
Sept, 14 5 August 12 33
Sept., il 4 10

Sent, 21 10

Sent, 23 10

3ent, 30 o

Octoher 1 5

Cetohen 6 10

October 7 10

October 13 8

Cctober 14 8

October 19 3

Total a7 Samnles Total 63 Samnles



In 1938, 24 samples were collected in July, and 39
in August - a total of 63 samples for the season., In 1937,
10 samples were collected in July and none was collected
in August. The balance of &7 samplea were collected in
September and October - 43 and 44 samples, respectively,

All of the 1938 samples in this section were collect-
ed when the water was warm, whereas 90 per cent of the 1937
sanples were taken during the cooler weather in September
and October,

SECTION 8, - GRAVESEND BAY AND ATLANTIC OCEAN

1937 1938

Nos of Samples 53 36
Mean Dissolved Oxygen F6.% per cent 65,3 per cent
M1 nimum n " 0, n n 6. 1l n

- Per Cent of Samples
Under 30% D.O, 17. 1%,
30,0-49,9% D.0. incluaive 17. 23.
50% and over D.O. 66. 64,

0f the fifty-three (53) samples obtained in 1937,
only seventesn (17) were collected at sampling points in-
cluded in the 1938 survey. The balance of the 1937 samples
were collected within Coney Island Creek, withln Gravesend
Bay and at points in the Atlantic Ocean, and none of these
samples can be compared falrly with the samples taken 1in
1938. The above-mentioned seventeen (17) samples taken in
1937 at comparable points, consisted of four (4) eamples
at Point A and thirteen (13) samples at Point B,

The analyses of samples taken at Point A, at the
mouth of Coney Island Creek, in 1937 and 1938, were as
follows:

1937 1938
No. of Samples “+ 11
Mean Dissolved Oxygen 46, per cent K41, per cent

Per Cent of Samplcs

Under 30% D.O. 0. 27
50% and over D,O. 25. 18.

The seeming increase of pollution in 1938 may be ex-



plained by the different methods of sampling and analysis
and alse by the different dates of sampling as lndlcated
below:

SAMPLING POINT A

1937 No, of Samples 1938 No, of Sampleg
July 14 3
July Pl 1
July 26 2
August 3 2
August 13 4
Sept. 10 i
October 1 i}
Octobem 1 i
Total 4 Samples Total 11 Samples

The following results were obtained at Peint B, off
Norten Point:

1937 1938
No. of Samples 13 13
Mean Dissolved Oxygen 70. per cent 69. per cent

Per Cent of Samples

Under 30% D.O. 04 g.
50% and over D.O. 100, gl

The months in which these samples were taken did not
corregpond in the two surveys and were as follows:

1937 No., of Samples 1938 No, of Samples
July 6
August T

Sept. F i

October _6 e

Total 13 Samples Total 13 Samples

Although there 1s no basis for a direct comparison,
there 1s no indlcation of any marked change in conditions
at this point for the twe years.
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SECTION 9, « JAYAICA BAY

1937 1938
No. of Samples 67 37
Mean Dissolved Oxygen 79.2 per cent 81,3 per cent
M1 nirmam n n o, n " 45. il "
Per Cent of Samples
Under 30% D.O. 6o 0.
30,0-43,9% D.O. inclusive 9 3
50% and over D.O. 85. 97.

The results for 1938 showed an increase in the aver-
age value of agbout 2 per cent above the 1937 figure. The
1938 results further suggest improved conditions, as mone
of the samples wggs below 30 per cent saturation, and a

%?rger percentage of samples were above 50 per cent satura-
on,

However, 1t should be pointed out that in 1938, 32 of
the 37 samples were collected at Point A in Rockaway Inlet.
-In 1937, 35 samples were taken at this point and 32 samples
at other points 1n the sectlon,

A more trustworthy comparison 1s afforded by the data
for Point A alone, as given below:

1937 1938
No, of Samples 35 32
Mean Dissolved Oxygen 86, per cent 79, per cent
Minimum " L 64, " " 45, " 1
Per Cent of Samples 2
Under 30% D.O. 0 O
30,0-49,9% D.0. inclusive L X
50% and over D,O. 97. 97.

In 1937, the 35 samples at this point were collected
between September 16 and Octobter 13, The 32 samples col-
lected here the following year were taken in July and
August, As 1n several preceding cases, the decrease in
dlssolved oxygen values 1n 1938 may have been due to 4if-
ferences 1n methods or dates of sampling, or to both
causes,



SECTION 10, - HEMPSTEAD BAY AND EAST BAY

1957 1938
No. of Samoles 3 6
Mean Dissolved Oxvgen 108, per cent 114, per cent
Minimum " 39. " ® 1092, " "

Per Ceht of Samvleg

50% and over D,O. 100, 100,

The data obtained in this section are meazer for both
1937 and 19386, but they indicate that the waters of the
area were in good conditlon., There was no evidence of any
material difference between the samples collected in tlese
two years,

SECTION 11, - GREAT SOUTH BAY

This sectlon was not sarplee in 1G37.
SECTION 12, - LOWER EAST RIVER

1937 193#
No. of Samples 45 54
Mean Dissolved Oxygen 19.6 per cent 22,8 per cent
Minimum i n W i " 3, " n

Par Cent of Samples

Under 30% D. 0O, 57 72,
30,0-49,5% D.C. inclusive 5 W 28.
50% and over D,O. 2. ,

A superficial examination of these data suggests a
slightly improved condiltion irn 1538, It should bc noted,
however; tnat only 57 per cent of the 1937 anplns wersa
coJlected at sampling points corrcsponding to the.1933 sta-
tions. The comparable data, collected at Points B, L, E
and F, are given helow:
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SAMPLING POINT B ( EAST 23rd STREET)

1937 1938
No. of Samples 7 10
Mean Dissolved Oxygen 19. per cent 26. per cent

Per Cent of Samples

Under 30% D.O. 100. 50.

These data suggest that there has been a definite 1m-
provement at this point since 1937, A more detalled com-
parison is glven below:

19%7 Digsolved Oxygen 1938 . Digsolved Oxygen
July 22 13, per cent
H n
August g %%: . 2
" 5 15, " n
August 10 17. per cent
f 11 15, n ]
" 1 2 39 " L] ]
] 1 2 3 n it 1]
n 12 32. i "
" 12 35 - n i
1 2)4. 2o 1 1t
" 25 20 - n "
I 31 p o i "

September 2 23, " "

. 2 35 i n
September 10 24, " "
b 14 29, [ "

The above results seem to lndlcate that some of the
gea water reaching this area in 1938 carried a smaller
amount of polluting material than was the case in 1937.
The differencesnoted are not large enough to be of great
significancs.

SAMPLING POINT D (EAST 4pnd STREET)

1937 1938
No., of Samples 9 10
Mean Digsolved Oxygen 20. per cent 20. per cent

Per Cent of Samples

Under 30% D.O. 89, 90.
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The degree of pollution at this point was apparently
the same in 1937 and 1938,

SAMPLING POINT E (HELL GATE)

1§37 1938
No. of Samples 4 10
Mean Dissolved Oxygen 21, per cent 21. per cent

Per Cent of Samples

Under 30% D.O. 100, g0.
Apparently, there was a slight degree of improvement

at this poilnt in 1938 but the small number of samples in

1937 does not warrant further comparlson of the two years.

SAMPLING POINT F (EAST 106th STREET)

1937 1938
No. of Samples 7 9
Mean Digsolved Oxygen 12, per cent 17, per cent

Per Cent of Samples

Under 30% D.O. 100, 100,

Although the mean value for 1938 was hicher than the
1937 value, the change is of doubtful significance, as all
of the samples were below 30C pér cent saturation each yecar.

The data for Points B, D, E and F show that condi-
tions were about the same or pdssibly slightly better in
1938, as compared with 1937, - ThHe increase in mean dissolved
oxygen for the entire sectlon in 1938 may have been due to
the difference in sampling points, or the fact that the
Ward's Island Sewage Treatment Plant was operating during

1934,
SECTION 13, - HARLEM RIVER

1937 1938

No, of Samples 34 51

Mean Dissolved Oxygen 24,5 per cent 49,4 per cent

Mi nimum f % 1. p it ] 1]9_. p" H]
Per Cent of Samples

Under, 30% D.O, 6 29.

0.0—u' -90 D. O. inCIUSive El: 62.

0% and over D,O. 3 .



These results at first glance i nlicate a marked im-
provement in cordiviens in 193%, aag the mean value was

double the valve ovtalned in 1937, Furthermers, in 1938
the miniam vaive wog nlghse, tha por ¢ent of camples under

3C per cont gaturallon wae much lover, and the per cent of
sam! ag gbeve RO per eent saturatlion was much higher, than
in .L?}io

Move than el:hiy (80) per ecnt of {rhe 1937 samples
were cbiulned o3 surpling pelnts wocd in 1538, Fellowing
arc the data for eash of tiesc yﬂ¢4499

SAVPLNE POTNT A (WIi1.73 AVENUE)

1237 1638
No, of Samples 12 35
Mean Diesolved Oxygen 9. per cent 48, per cent

Per Cent of Sanples

Under 30% D.O. 100, o
50% and over D,O. 0s. Te

These figures gstanding by themselves would indicate
a marked improvement in 1933, Following are the results
obtained on each day‘e snupling at Point A.

1937 Dissolved Cxygen 1938 Diseclved Oxygen
Jul 2 13, er cent
August 7 11, per ocent ¥ 2 % P
n 7 1k, f n
August g 12, . "
' g 12, N .
1] 10 1. ] "
n *1 & " 1]
1 i} 1 5. i ]
i 2 8 7° " n
] o 5. ] n
" ol £, " "
. oW, 8 " 25 Ly, nw
1 93 15. " 1" n 25 i it n
" 31 & 4 »® )
September 6 31, "
" 6 29. ] 1
] 6 ) i " f
NOTE: This date, the 26th n 26 88, v
occurred aiter the so called n 26  &s, .
hurricane that caused consid- L 26  79. I -
erable damage along the coasts ! 26 79. *t 0
of Long Island and New " 26 b2, L
n " 1"
England. ; g gg: - -
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In comparing these data, 1t would seem advlisable to
exclude the results.for .September 26, - 193&, which are very - -
much higher than the values obtalined durling the summer,
These high values are probably due to the cooler weather
prevalling in September and to atnormally heavy rainfall
and high« " winds prior to September 26th, From 11:00 A,M,.
on September 19th to 2:00 P,M. on September 2lst, an in-
terval of 51 hours, the ralnfall exceeded 7 inches, On
September 2lst, the wind attained a veloclty of 70 miles
per hour, a maximum for the month since 1912, and the ba-
rometer dropped to 28,72 inches, the lowest for September
since 1882, The effects of the storm on the waters of the
Harlem Rlver are further reflected in the low salinity ob-
gerved on Septetber 26th; the per cent of sea wster ranged
from 3 to 51 on this day, compared with a range of 51 to
75 per cent during the other days of sampling,

Excluding the data for September 26th, the condi-
tions in 1938 stlll appear to be gomewhat better than 1937.
Thls improvement i1s probably due to the diversion of con-
glderable quantities of sewage from the Harlem River to
ard's Island Sewage Treatment Plant,

SAMPLING POINT B (155th STREET)

1231 1938
No, of Samples 5 19
Mean Dissolved Oxygen 27« per cent 5}. per cent
g T nge Cent of Samples
Under 30% D,O. ko, 31,
50% and over D,O0, 0. 53

Conditlions at this point also appear to be better 1in
1938, The dally results are listed below, -
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1937 Dissolved Qxygen 1938 Dissolved Oxygen
July 2h 12. per cent
" "
o o - B -
August 10 36. per cent
L 11 9. n "
" ol T n 1
" 25 42, 1 n n 25 63, " "
" 25 59. " n
w - 31 3’ n ]
September 6 19, oo
" 4 4z, 0 "
H 6 16, " "
Ul 6 TR " f
" A 34. n n
i S o4, n ]
See note relatiwve to thils " 26 92, " n
date on page 197. " 26 93, " "
n 26 Sk, " n
" 26 &9, ) "
. 6 69, v+ m
: 56 66, M wv
. 26 66, * w
" 26 67. 1 "

The high value for mean dissolved oxygen obtained 1in
1938 is due 1n large part to the high results obtained on
September 26th. However, the five %5) samples of 1937 were
all collected in August and may be compared with four (4
samples collected in August out of a total of nineteen (19)
samples for 1938, The Kugust samples. glve mean values of
27. and 37, per cent for 1937 and 1938, respectively, and
while the data are meager, they tend to confirm the evi-
dence of improved conditions in 1938.

SAMPLING POINT C (OPPOSITE SHERMAN CREEK)

1937 1938
No, of Samples 6 : 12
Mean Dissolved Oxygen 26, per cent 52, per cent

Per Cent of Samples

Under 30% D,O. 3%, a5,
50% and over D,O, 0 50,

Agein, there 1s evidonce of decreased pollution in
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1938, All of the 1937 samples were collected in August,
and these are compared below with the August, 1938 samples,

1937 Dissolved Oxygen 1038 Dissolved Oxygen
Auguast
uga g %%: psr cgnt
Auﬁust 10 41, per cent
' 11 42, "
n 18 1. 1] "
1" 24: 55 7 1]
1 25 39. n i i 25 613 it n
v n 25 66. 11 n
n 51 1 5 n "
Mean D,0, 26, vper cent fjean D,0. 41, ner cent

The number of samples is small, but the data, as far
as they go, again indicate a bhetter condition of the water-
way in 1938 than in 1937,

# SAMPLING POINT D (SPUYTEN DUYVIL)

1937 1938
No, of Samples 5 5]
Mésn Dissolved Oxygen 33. per cent 41, por cent

Per Cent of Samples

%er 50 DO 20, .20,
0% and over D.O, 20, 20,

# This sam»nling point was discontinucd during the
1938 season.

All of the 1937 isamnlea and four (4) of the five (5)
samples in 193¢ were collected inr August. The mean value
for August 1938 alonec was 39, ner cent, indicating a
Slightly better condition than in the preceding year,

These facts voint to a lesser degrec of vollution in
1938 at Points A, B, C and D, with the least imnrovement
shown at Point D, Thils is consistent with the known facts.
The decrease of nollution, due to diversion of sewage to
Ward's Island, would affect noints in the Easterly nortion
of the Harlem River, It would els0 have a minimum effect
on Point D, at Scuyten Duyvil, as conditions here are
largely influenced by the character of the Hudson River
water,



SECTION 14, - LOWER HUDSON RIVER

1937 1933
No, of Samples 55 22
Mean Dissolved Oxygen 41.7 per cent 67.0 per cent
Minimum " ] 20. " " 35, i n
Per Cent of Samples
Under 30% D.O, 22, 0
30,0-49,9% D.0. inclusive 34. 32,
50% and over D.O. I, 68,

Half of the samples in 1937 were collected at sam-
pling points used in 1933, The data for these points (A,
B and D) are given below:

SAMPLING POINT A (PIER A, NORTH RIVER)

1937 1938
No. of Samples 9 5
Mean Dissolved Oxygen 42, per cent 63, per cent

Per Cent of Samples

Under 30% D.O. 22, 0
50% and over D,O. 33, 60.

These data indicate that the dlissolved oxygen values
were higher in 1938, Following are the results for each
day's sampling:

1937 Dissolved Oxygen 1938 Dissolved Oxycen
July 25 g1, per cent
n ?5 59 > n "
August & Lo, " L
August 10 34, per cent
" 1 1 29 . 1 ]
" 1 8 7 - 1 "
n oL, )4_ g, ] ]
n ol 38. ] n
H 25 36. 1 1
n 31 26. " n

September 22 a8, " "
October 18 56, LI
1 19 59. n ]
" 19 61. " "
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Excluding the results for October, 1937 and Sevtemhrer,
1938, there is still some indication of higher values in 1938,

SAMPLING POINT B (WEST 42nd STREET)

1937 1938
No, of Samplos 6 7
Mecan Dissolved Oxygen 30, per cent 6l. per ccent

Por Cont of Samplos

Under 30% D.O. 67. 0
50% and over D.O. 0 57

The above data considercd by thomselves indicate &
much bettor condition in 1938, This point was sampled as
follows:

1937 Dissolved Oxygen 1938 Dissolved Oxygcen
July 25 79+ per cont
1" 25 75. n L
Ausust D 48, ¥ "
' 8 554 - .
Auﬁust 10 21y per cent
11 32. it 1
! 18 44, " "
: 22 42, " "
f 24 26, n 1
it 25 26 n " " 25 55. n "
it 51 29: 1" t
Sentember 22 95, " "

All of the 1937 sampling at this voint was donc in
August, Thrce (3) of thc 1938 somnles were colleeted iIn
Juiy and Scptember ond yiclded high values, Cornaring ro-
sults for August, 1637 with August, 1938, thc m 'n values
were 30, and 45. per ccont, rospecetively. This again cone-
firms the apporent im - rovement in 1938,

SAMPLING POINT D (SPUYTEN DUYVIL)

1937 1938
No., of Samplcs 13 B
Mean Dissolved Oxyzen 47, per gent 89, wer cont

Per Cont of Sam»nlcs

Under 30% D,O. 23, 0
504 and over D,O. 38, 100,
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]

These flgures suggest a declided improvement for 1938,
but this assumption should be accepted with reservations,
due to the relatively small number of samples in 1938, ill
of the 1937 samples and four (4) of the five (5) sampies in
1938 were collected in August,

SECTION 1K, -~ HUDSON RIVER QPPOSITE MOUNT 8T, VINCENT

1937 1938

No. of Samples 16 - 106

Mean Dissolved Oxygen 56,2 per cent 77.8 per cent

Minimm " 28, ® 0 bg, v om
Per Cent of Samples

Under 30% D.O. 18, 0

30,0-49.9% D,0, inclusive 19, Xs

50% and over D.O. - 69, 99.

Ten (10) of the 1937 samples were collected near
Polnt By the balance of the samples for that year were
taken at miscellaneous locations, In 1938, twenty-one
(21) samples were obtmined at Point B, As the sampling
at this point was perrormed in August of each year, these
data are comparable,

-

SAMPLING POINT B

1937 1938
No. of samples 10 2l
Mean Dissolved Oxygen 54, per cent 77. per cent

Per Cent of Samples

Under 30% D.O. 10, ~ 0
50% and over D.O. 60, 100.

These data again indicate improved conditions in
1938, ’
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SECTION 16, - HUDSON RIVER AT HASTINGS

19357 1938
No., of Samples 28 49
Mean Dissolved Oxygen 76,5 per cent 91,0 per cent
Minirmum Dissolved Oxygen 46, " ‘ g2,

Per Cent of Samples

Under 30% D, O, 0 0
30,0-49,9% D, O, inclusive 7. 0
50% and over D, O, . 93, 100,

The mean value for all samples taken in this area was
considerably higher in 1938, but results for the two years
are not directly comparable, as less than one«fourth of the
1837 samples were collected at a 1938 sampling point, Fol=
lowing are the comparable data for samples taken at Point A
In 1937 and 1938:

SAMPLING POINT A

1937 1938
No, of Samples 6 10
Mean Dissolved Oxygen 74, per cent 89, per cent

Per Cent of Samplecs

507% and over D, O, 83, 100,

These deta parallel the results for the entire scetion
and show an increase in dissolved oxygen for 1938, The six
(6) samples for 1937 were collected on four (4) davs in
Augusti the ten (10) samples for 1938 werc all taken on
August 10th,

SECTION 17, - HUDSON RIVER AT VERPLANCK AND BEAR MOUNTAIN

1937 1938
Noe of Samplcs 11 45
Mean Dissolved Oxygen 73.9 per cent 91.9 per cent
Minimum Dissolved Oxygen 66, " > Bge .

Per cent of Samples

Under 30% D, O, 0 0
30,0-49,9% D, O, inclusive 0 0
50% and over D,.0, 100, . 100, .
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The mean value for this section was higher in 1938.
The only comparahle samples were taken at Point J; two out
of the total of eleven namples were collected here in 1037,
anc four out of forty-Tive, in 1938, The mean values at
Point J were 71, and 91, per cent in 1937 and 1938, respec=-
tively.

3411 the comparahrle data for the Hudson River show
higher valuesg for dissolved oxygen in 1938. The mean val-
uss which might be compared fairly for each year and the
percentage increasc for 1838 are summarized below.

Fer cent

Increase

Bolnt 1037 1238 Over 19037
14A 43, 6%, 48,
148 #30.,, w45, S0
14D 47 . 8c. 39,
158 G, s 42,
16A a, 89, 20,
17J 15 \© i 1O 28,

#August only

It will be noted that the per cent lincrcase for 1938
is a maximum at Point 14D, opposity Spuyten Duyvil Creek.
Whether this can be attribtuted in part to the operation of
the Ward's Island Sevage Treatment Plant, to reduced opersa-
tion at local manufacturing plants or to some other condi-
tion comnected vith the surveys is an open question.

SECTION 18, = UPPWR EAST RIVEIL AND IONG ISTANMD SOUND

1937 1238
No, of Samples 287 34
lenan Dissolved Oxygen 38.7 per cent 59,0 per cent
Hinimum Dissolved Oxyegen 0 . LA & 5% ¥

Per cent of Samplcs

Under 30/ D. O, 20, 20.
5050-49.9% De C, incluzive 54 i 5
50% and over D. O, 26, 65,

Mean and minimum values were higher in 1938 and there
was also a larger porcentage of samples above 50 per cen
gsaturation. 4s approximntely one third of the 1937 samples
were collected at miscollanceous sampling points which were
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not used in 1938, a better comparison may be obtained from
the data for individual sampling points, Samples were col-
lected in both years at Points %, B, C and D, but ng sam=
ples were collected at Point E in 1937,

SAMPLING POINT A (BARRETTO POINT)

1937 . 1938
No. of Samples 11 7
Mean Dissolved Oxygen : 29, per cent 38, per cent

Per Cent of Samples

Under 30% D.O. 55. I
50% and over D,O. 18, 3e

These results indicate a somewhat higher dissolved
oxygen in 1938, Following are the values obtained on each
day's sampling.

1937 Digsolved Oxygen 1938 Disgol ved QOxveen
July 22 62. per cent
" 28 9. ] 1
" 31 g, & 1
August 6 D n "
1l 7 3. n n
. August 9 175 per cent
- n 9 22,4 it
" 1 1, v v
" 22 27 " "
n 22 21, - "
n 25 21, 0 i
September 1 27 " ’
[} 8 20. it L
H 10 22' i n
f 14 A1, I " 4
: Se%tember 27 58, " "
27 52. 1" n
] 27 6 N " it

The August samples gave somewhat lower values in .
1938, 1In September, the 1938 values were higher, but re-
sults obtalned late in the season are of dbubtful eignifi-
cance. No definlte conclusions can be drawn regarding .



comparative conditions for 1937 and 1938 at this point.

SAMPLING POINT B (COLLEGE POINT)

1037 1938
Vo, of Samples 10 v
Mean Dissolved Oxygen 35. per coent 45. pcr cent

Per cent of Samples

Under 30% D. O, 50, 43,
50 and over D Q, 10, 43 .

At this sampling point, conditions were apparently
somewhat better in 1938. The valucs for cach sarmplc are
listed below,

1037 Diss~lved Oxyegen 1938 Dissolved Oxvgen
July 22 l4. per cent hAugust 9 25. per cent
" 28 42, "' " . g 27, + 0
! g1 668, " O i ge 46, 1 ¥

n 20 2‘}: n ]
Lugust 6 29, " "
" 11 268. " ¥ _
: n 8, 7 ° September27 54, ' "
4] 25 28‘ i ! - 217 64:. it i
L &7 62, " *
September 1 23, ' T
it 8 38. {i it
3| 8 46. ) it

The mean values for Jugust, 1937 and August, 1938 were
31, and 32. per cent, rcspectively, showing conditions to
be practically the same in each year,
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SAMPLING POINT C (WHITESTONE POINT)

1937 1938
No. of Samples 10 7
Mean Dissolved Oxygen 41, per cent 50. per cent

Per cont of Samples

Under 30% D. O. 10. 0
50% and over D, O, 20, 43,

Again, there seems to he some cvidence of improvement
in 1938, Adcquate comparison is nct possible, howcver, as
the 1938 samplcs were collccted in August and September,
whercas only onc of the 1937 samples was collectced in Au=-
gust., All the other 1937 sarmples were ohtained in July and
Scptember.

SAMPLING POINT D (THROGGS NECK)

1937 1938
No, of Samplcs 163  J
Mean Dissolved Oxygen 43. pcr cent 73. por cent

Per cent of Samples

Undor 30% D. O, L 0
5054 and ovecr D. O, 23. 100,

Thce wide disparity in thoe number of samplos makes dir-
cct comparison meaninglcss.

It now scems cvident that a completc and s: tisfactory
comparison of the 1937 and 1938 data for this scetion cannot
bec madc. The following centrics arc taken from the 1937
ficld shecots:!

"High suspendeds™
"Probable nitritus”
"Particles over whole bay'
"Stale scwacc!

~Vory high suspendeds and organics”
“Nitrato'

"Organic mattor”

"Probably interfcronce high suspendeds"

t

It appcars from the ahove that somec of the 1937 rc-
sults arc of doubtful relianility, as the unmodificd Winkler
mcthod was uscd at all times.



SECTION 19, - LONG ISLAND SOUND

1937 1938
No. of Samples 13 18
Mean Dissolved Oxygen 67.5 pef cent gz 2 per cent
M1 nimum " 4o, " "
Per Cent of Samples
Under 30% 0.8, 0 0
0,0-49,9% B.0. inclusive 15, 1.
O% and over P.O. &5, 9.

What at flrst appears to be a marked increase 1n dig-
solved oxygen in this section in 1938 1s not substantiated
on further analysis, The minlmum values were nearly the
game in eatch year, and there was little differonce in the
percentages of samples within the three groupings. As only
two (2) of the 1937 samples were obtalned at sampling
polnts used 1in 1938, further comparison of the results for
the two years would be without value, There appears to be
no evidence of serious pollution in elther 1937 or 1938,

SECTION 20, - LONG ISLAND SOUND

No samples were taken from thia section in 1937,

SECTION 21, -~ LONG ISLAND SOUND

No samples were taken from this section in 1937.

SECTION p2, - LONG ISLAND SQUND

1937 1258
No, of Samples ol 25
Mean Dissolved Oxygen 76.1 per cent &9,9 per cent.
M1 nimum " by, v 22, M "

Per Cent of Samples

Under 30% D,O. 0 4,
30,0-45,9% D.0O. inclusive 13, &
50% and over D.C. 87 23,

The mean value of samples collected from thig section
was higher in 1938, but there was no material difference in-~
the results for the two years when consideration 1s glven’
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to the different methods employed, Nearly 90 per cent of
the 1937 samples were collected at Point A and data for
this sampling point are compared below.

SAMPLING POINT A (CHANNEL INTO PELHAM BAY)

1937 1938
No. of Samples 21 5
Mean Dissolved Oxygen 76. per cent 92. per cent

Per Cent of Samples

Under 30% D.O. 0 20.
50% and over D.C. 86, g0,

Although the mean value was higher in 1938, the per-
centage ., of samples under 30 per cent saturation was great-"
er, and the percentage of samples above 50 per cent satura-
tion was less, in that year. The relatively small number
of samples 1n 1938 does not warrant further comparison,

The 1937 fleld sheets for this point contain the followlng
remarks:

"High suspendeds - Probable nitrites®
"High suspendeds"

Thls tends to cast some doubt on the rediability
of the 1937 data, as the Winkler method was in use during
thlis perlod.
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SLUDGE ANALYSES

In the spring of 1938, before starting regular field
overations, 28 samples of sludge were ohtained. These
were collected from the bottom of the Hudson River, near
the east shore, in the area extending from Pier 25 to Pler
37, adjacent to the outfall of the Canal Street Sewage
Screening Plant., The samples were obtalined by lowering a
pail from a convenient pier, until it touched bottomg then
dragging the pail until it scraped up a sufficiently large
sample. Moisture, total solids and volatile solids were
determined in the laboratory by evaporating to dryness,
followed by ignition, as outlined in Standard !ethods.

The results are reported in Table No. 22; "volatile" and
"ash" were computed as percentages of dry solids, and not
of the original sample. "Volatile" corresponds roughly to
organic solids, and "ash", to inorganic solids.

Nearly all of the samples were characterized by a
volatile solid content between 10 and 20 ver cent, with
the odor generally described as either hydrogen sulfide
or earthly. The former odor 1s indicative of anacrobie
decomposition., Four of the samples contained in cexcess
of 20 per cent of volatile solids; the odor of 3 of these
samples was described as earthly, and the remalning one,

88 SO0Ure



TABLE 7
RESULTS OF SLUDGE ANALYSES: SEASON OF 1938
(Samples from Hudson River, near (Canal Street)

' ! : ) 1 R SOLIDS
'| ‘ ‘ | DRy BASIS
SAMPLE PIER | DEPTH | PER CENT
NUMEER DATE | NUMBER | FEET ; CHARACTER OF SAMPLE REACTTON ODOR MO;?TURE VOLATILE AE§E§”
- TR TR N R I DR R R SR i \ f
1 3[12% 26 E 28 i‘Hﬂrn. lumpy Actid Earthy| 67.2 10.4 1 89.8
2 3712 25 | 32 | Black slime actd | H,8 75.8 16.1 | 84.9
3 /12 &8 24 t Blaeck slime Acld HQS 72. 6 15.8 84.2
4 3/12 25 %2 : e Alk. farthy| 97.& 21.9 78,3
8 312 | 28 42 | Blaek glime Actld st | 2a3.3 14.1 5.9
¢ 25 | 28 Black slime Alk. Earthy, &81.4 13.0 87.0
7 25 z5 e Acia st 785.1 183.8 €6.6
8 2¢€ 30 Black slime Acid st | 7C.4 la.8 85,2
9 28 | 35 Black slime | Acld H,8 | 74.4 13.0 87.0
10 28 ! 20 Sandy, rather compact, i !
i some slime Acld st 74.5 17. 1 82,9
| 26 40 Black slime Acid st 72.9 15. 8 84,86
12 26 40 | Slime ana clayey lumps | Actgd LIPS 76.9 14,9 87.3
13 I 4 1% 32 28 ! Hard bottom scrapings, I !
1ittle slime | Alk. Earthyi 77.3 12.7 289.8
14 4/ 11 32 Filrm, lumpy, little slimej
live oyster sclid oyster| 78.1 12,4 67.6
18 4711 3e Black slime Aeld Sour 70.% | 1€.3 867.7
16 | 4+ 12 32 Black slime ‘ Acld Sour ! 77.8 1841 58.9
17 1712 z Blzck slime | actd Sour i 4.9 i 15.0 HE.0
1g 4/12 34 Lumpy scrapings, little ! | l
; slime | Actd Earthyg T1.7 378 g 42.2

»
@



TABLE 7 (Cont'd)
RESULTS OF SLUDGE ANALYSES: SEASON OF 193e
(Samples from Hudson River, near Canal Street)

— o —— - .
M ———————— SRR SR F - -

: i i ,: l i | SOLIDS |
' ! ¢ i i ; DRY BASIS
SAMPLE | | PIER | DPM ' PER CENT | :
NRMBER | OATE | NmmER | EaT CUMOTOL OF BaeE eSO ] R T peiesl, A
g - e - — - - s ’ ,
i
- win n * é?Tgi el Acigd Earthy 74.3 B3.0 | 7740
20 ' 4f12 | 3¢ ! 30 Black Slime Acld i Sour 76.32 15,8 ‘ 8.4
21 | af13 | 38 I 18 Heavy plack slime Actd | Dank 75.2 | 12.9 ! 87.1
22 | 4/13 ‘ 38 l 24 Light and dark slime mixed| Acid | Sour 77.9 | 13.3 | es.7
23 4/13 36 l - Slime and a2shes Acld Sour 76.0 19.4 806
24 t 4/13 36 i 14 géhgg. sticks, stones, ey H28* . oa _—
25 41 14 37 ! 25 3lime mixed with dedbris Actd Sour 78.9 19.9 81.0
23 1/14 37 l 25 }é::\ézrglacx slime, silt, At | [FNYE (S (S
27 4/ 14 37 | 30 Black and gray slime mixed; Acld Sour 74.9 12.8 87.7
28 4/14a ! e/ 1 8 Black and gray, oilly slime| Acld Sewage 75,0 1 15.0 85.0 i
' i s <
i $ i :

*Sample NO. 24 wWas the only sarmple having different hot and cold odors; the cold odor: wet ashes;
Lot odors:"st.

The odor reportad as n"Sour" in the table was the sour smell of stale sewage,

69
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BACTERIOLOGICAL TESTS

COLIFCRM DATA.-~ Samples for the determination of
coliform group denclty were collceied In 1€ gecvnions of
the Interciate Sanitation Diastrict, &nd were exumined as
described previously in thie ropores, unier 1etaillsg of
Bacterlologlical Mathods". Th2 resnlts of Tisas tests
are listz2d in Table 8, and toe intepsihy of sampling at

the varlous locations 1s ghowa cn Wap 13.

Following are the resuits for each section and for
the varioue gampling polnts thereln:

SECTION 1.~ UPPER NEW YORK BAY

The M.P.N. for each point of thlis scection 1s rela-
tively high., Thls may be considered falr.y conclusive
evlidence of a high degree of contaminatiou from sewage
and 1s in general accordance with tihe low values for dis-
solved oxygen that were obtained here,

These results are not in complete agreement with
the dlssolved oxygen results for tae individual points
as the coliform data indicated Jess pollutlon near the
Brooklyn shore whereas the dissolved oxygen data indicat-
ed the opposite, This discrepancy may be due to the fact
that the same number of coliform samples were not col-
lected at all points,



TABLE 8
COLIFORM GROUP DENSITY

: . ¢ Most Probable Numbers 5 :
& 3 - Per 100 ml. : s :
: - g 5 3 :No, :Days :
: Sec-: Location ¢ Min- : Maximum $ Mean : of ¢ of :
sttion: ¢ ilmum ¢ : : Sam-: San-
: : : $ : .ples pling:
¢+ 1 :Upper New York Bay : 2,300: 70,000 p1us:47,2oo' 28 :+ 5
+ 2 :Kill van Kull, New- : : : . - 3
. s+ ark Bay, Arthur - * - : A .
g s EII} : 6,200: 70,000 plus:52,300: 27 : 4
: E :Arthur Kill : 230: 70,000 :11,400: 16 3
: :Raritan Bay : 60: 6,200 s 2,200: U4 ¢ 1
¢ 5 :Sandy Hook Bay : * O 210 H 1006 B g 1 2
: 6 :Lower Bay : 230: 70,000 plus: 35 700: 10 ¢ 2
¢t 7 :The Narrows ¢ 2,300: 70,000 pius:36,700: 21 ¢ 3
: 8 :Gravesend Bay; At- : : s : ¢ -
: ¢ lantic Ocean :+ 130: 70,000 ¢41,000: 17 : 3 .
: 9 :Jamalca Bay : % 0:700,000 plus:39,000:720 : 48 :
t 10 :Hempstead Bay and - - - 5 : :
- : REast Bay - * O * 0 - * 0 K3y 2 3
: 11 :Great South Bay : * O 60 . 12:s H: 2
: 12 :Lower East River : 620: 70,000 $36,100: 20+ 3 =
3 12 tHarlem River $13,000: 70,000 plus:H59,400: 14 : 2 :
¢ 14 :Lower Hudson River ¢ 2,300: 70,000 ¢17,800: 172 3 =@
t+ 15 :Hudson River at Mt. - - $ g =
- : 8St. Vincent $ - 3 - : - :+ 0: -
: 16 :Hudson River North : : : : :
3 : of Ossining 3 - - - - 3 0%t = 13
¢ 17 :Hudson River (Ver- : : : $ : -
: * planck and Bear : : : - - :
: : lountain Bridge) 200: 70,000 »lus:14,400: 201 2
: 18 :East River; Long : - : - :
: : Island Sound : 230- ek, 000 s+ 9,100; 103 1 ¢
:-19 :Long Island Sound ¢ * QO 620 ¢ 1850: 9t 1
¢ 20 :Long Island Sound : % O3 250 > 60t B : 1
¢ 21 :Long Island Sounmd : % O 230 : 60- bsg 1 o>
+ 22 :Long Island Sound : - - - - 0t = 13

#* Zero in 1 milliliter
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TABLE *=1 .
COLIFORLI GROUP DENSITY
SECTION 1 -~ UPPER NE7 YORK BAY

: SAMPLING:

¢ POINTS ‘L 1A . 1B - 1C H 1D t 1B & 1F :
¢ Butter- : Bay ¢ Bay t Tomp- :Robbins :Bedloe'ls ;
: milk ¢ Ridge : Ridge : kins- : Reef :Is, Bet, :
: Channel :Channel :Channel ¢ ville : Light :Can Buoy :
:B.B. #30:at Gowa-:No,OWl'stL.BeBe#5:L.B, #27:#1 and :
: ‘nus Bay : Head & : i B.L. B #2:
: :L.B.B. #7: Park : ' - s
: 2,300 :24,000 ! 6,200 :70,000 ¢ 6,200 :70 000
: 70,000 :70,0004 :70,000 : 6,200 : 6,200 : 2,300
t 124,000 :70,0004 : 6 200 $70,0004 :70,000 s
: 3 t £70,000 .eu,ooo :$ 70,0004
: : 3 g0, OOO+ £ 70,000 :70,000 "
: ; - : 24,000 370,000} :70,000%
. . g 2 170,000 ¢ .
. : s $ : 70,0004 : s
: MEAN g 5 ! 3 : :
: VALUES : 36,200 339,300 342,700 :41,100 :48,300 358,700 3
SUNMARY
No, of Samples - 28
ilean Density - U47,200
Minimum ' - 2,300
Maximum . - 70,0004

SECTION 2, - KILL VAN KULL, NEWARK BAY AND ARTHUR KILL

. The data in Table 25 indicate that the waters of
thie section are badly polluted, On the first stage of
the flood tide, the polluted waters of the Upper Bay,
which have just received the polluted waters of the Lower
Hudson River and the East River find their way into Kill
van Kull and Newark Bay., On the ebb tide, the waters of
Nevark Bay flow out through Kill van Kull into the Upper
Bay and for a time may flow northward, FPFor the balance
of the ebb tide period, the UVewark Bay waters flow through
Kill van Kull southward into The Harrows and out to the
Lower Bay. 3Because of the location of this section, much
of the waters flow back and forth without recelving any
great dilution from the ocean,



of a high degree of pollution in Newark Bay,
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The coliform results partly conflrm the conclusions
drawn from the dissolved oxygen data,

There 1s evidence

D) with conditions somewhat worse at point E,

TABLE B
COLIFORM GROUP DENSITY

10.

(Points C and

SECTION 2 ~ KILL VAN KULL -~ NEWARK BAY -~ ARTHUR KILL

¢ SAMPLING:

PQINTS :

2A

2C

2D

25

-
-
.
.

Kill wan

. 28
+ K111 "van

o |nE swm

s Newark RBay:Newark Bay:

Arthur

:Kull oppo-: Kull at ¢ 100 feet : 50 feet :Kill Elizw-:
tsite C.R. : Bayonne : west Nun :so, Lehigh:abethport :
¢+ H,B.J. $ Bridge; : Buoy # : Valley :Recreation:
¢ Piers in : Bergen : tR.Re.Bridge: Pler :
:+ _Bayonne : Point - 5 : -
¢ 70,000 & 70,000 : 70,000 : 70,000 : 70,000
: 24,000 ¢ 24,000 i 24,000 i 24,000 : 70,000
: 24,000 ¢ 24,000 : 24,000 : 70,000 : 70,0004 ¢
: 6,200 : 70,000 : 24,000 : 70,0004 :
:+ 70,000 1 70,0004 : 24,000 H :
s 70,000% : 70,000 s 70,0004 3 : :
s+ 70,0004 : 70,0004 : : - -
¢+ MEAN H $ : : :
: VALUES : 47,700 : ®6,900 : 39,300 ¢ 58,500 : 70,000 3
S UMMARY
No., of Samples - 27
Mean Density - 52,300
Minimum Density - 6,200
Maximum - 70,0004

SECTION 3, - ARTHUR KILL

The coliform data for this section,

given in Table

26, are rather meagre but are in agreement with the dis-

salved oxygen data,

showing a consistent improvement of
the water in proceeding from Point A to Point D,
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TABLE 11
COLIFORM GROUP DENSITY
SECTION 3 - ARTHUR KILL

{SAMPLING POINTS: 3A : 3B . 30 : 3D
:Mid-channel,; Botween : Rossville : Off Boyn-
! mouth of :Chrome Wks,:bctween Coan: ton Beach
‘Rehway River:in Carteroct: Buog ifb & 3 100 feot |
: « & south : Bell & :west Light
: : mouth of : Light B. : Buoy 6
: .Frosh Kills: ir 4 -

1 : 24,000 ! 6,200 ! 2,100 230

1 . 6,200 : 2,300 : 24,000 : 2,300
. 6,200 . 6,200 : 2,300 : 2,300
: 70,000 ; 13,000 : 2,300
- s 13,000 - -

MEAN VALUES : 26,620 8,100 ¢ 7,700 : 1,600
SUMMARY

No. of Samples - 16
Mean Donsity - 11,400
Minimum Density - 230
Maximum Density - 70,000

ECTION 4 - RARITAN BAY

The data are not in sufficient quantity %to form a
rclicble indez,but as far as they go, they confirm the
conclusions drawn from the dlssolved oxygen acnalyvscs,
This section is rclotively free from vnollution,and as
proviously concluded, the minimum of pollution is ot

Points B and D, Table 12 shows the rosults of tcsts
made in this scetion,




TABLE 12, 78,

COLIFORM GROUY DENSITY
SECTION 4 - RARITAN DAY - RARITAN RIVER - PRIVCESS BAY

: SAUPLING POINTS B - :
2 44 - 4B - 40 : 4D :
: Raritan ¢ Raritan : Frincoss : Between :
¢ Kiver Vie- :Bay Midway :Bay midway ¢ Conaskonk :
ttory Bridge :8ctwcen Bell tbetween Nun ¢ Point and
:Perth-South :and Light Buoy:Buoy #30 & Can:  Huguenot
¢ Amboy :#13 & Nun Buoy:Buoy #0 : Beach Bell &
: : #58 : ¢ Light 2ucy #5:
'} 3 & i .
1 6,200 : 230 : 2,300 : 60 E

SUTUMMARY

¥o. of Samples - 4
Iican Denoltv - 2,200
IHnimam DenQ1ty - 80
Maximun Density - 6,200

SECTTICON 5 - SANDY HOCK BAY

Only onc¢ samplc was collcetod at cach of 5 sampling
points. The data are in agreement with thce liigh dissolved
oxygen valucs, pointing to only a slight desrece of polliu~
tion in this scction, The rcsults of these tests are glven
below 1n Table 13,

TABLE 13,
COLIFOR} GROUP DENSITY
SECTION 5§ « SANDY HOOK BAY - LOWER BAY - SHREWSHBURY RIVER

a SAMPLING POINTS i
: S5A : 53 $ 5C 2 5D 2 5E :
:About 1200:4About 2200: 20 ynrds Shrewabury:100 foct north.
tvds. north:yds. north: cast of :River Boll:of concrete :
:of Mill tof Conover: Atlantic :and Light :bridge of Highs
:Creek, MontBeacon,Lle-: Highlands:Buoy No. 2:wayv #36 bet-
sMouth,N.J. tonardo,NJ. Pier - sween Lighlands:
- : : : s H“*hlnnd :
; : g : : becach 4
: 210 : 0 $ &0 5 C 2 210 :

S UMMARY

Ho. of Bamples = &
Mean Density - 100
Minimum Density =~ O

Maximum Density -~ 210
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SECTION 6, - LOWER BAY

Owing to the small number of samples and the wide
difference between minimum and maximunm values for each

point, the mean values are of doubtful si¢nificance,
divergent data are the result of sampling on different days

and at different stages of the tide,

TABLE 14.
COLIFORM GROUP DENSITY
SECTION 6 - LOWER BAY

These

* SAMPL ING:

POINTS : 64 s 6B 1 6C €D : 6E 3
tNorthwest :(About 1700:West Bank : @14 Jr- : Great :

tof Hoffman:yards S.E.: Light in : chard : Kills i

: Island Nun: Midland : Swash ¢t Shoal t+Light 1500:

: Buoy #2 : Beach at ¢ Channel : Light tyds. south:

: :Bell Buoy: : tof Crooks:

. : - : + Island :

i 2,300 230 i+ 2,300 i 2,300 230

¢ 70,0004 : 70,0004 : 70,000 : 70,000 ¢ 70,000 :

T WEAN : : : : :
VALUES : 36,200 : 35,100 : 36,200 : 136,200 : 35,100

SUMMARY

No, of Samples
lfean Density
Minimum Density
Maximum L

SECTION 7, ~ THE HNARR2WS

4

!

I

10

35,700

230
70,0004

These data confirm the dissolved oxygen data, indi-
cating fairly heavy pollution in this section, However,
they are inconsistent to the extent that the coliform re-
sults show maximum pollution at Point A, whereas the dis-
solved oxygen data give evidence of minimum pollution at

that point,
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TABLE .15.
COLIFORI{ GROUP DENSITY
SECTION 7 - THE NARROWS

:  SAMPLING POINTS

LR T

: 74 ; 7B : 70
: 2,300 : 2l , 000 : o4 000 :
: 6, 200 : olt, 000 : 2,300 :
: 6,200 : 70,000 : 2,300 :
: 70,0004 - ol 000 : 70,000 :
2 70,0004 : 70,000 : 24, 000 :
2 70,0004 : 24,000 : 24,000 :
. 70,000 : 2l ;000 : 70,000 :
. MEAN VALUES : 42,100 : 37,100 : 30,900 :

SUMMARY

No, of Samples - 21
Mean Density - 36,700
Minimum Density - 2,300
Maximum " - 70,0004%

SECTION #, - GRAVESEND BAY AND ATLANTIC OCEAN

The high coliform density at Point A is in conform-
ity with the low dissolved oxygen value, Both data indi-
cate maximum pollution for this section at Point A,

At Point C, in the Atlantic Ocean, the high coliform
density seems to cgonfirm the somewhat unexpected results
for dissolved oxygen. The mean value for dissolved oxygen
at this point was rather low, and some of the individual
tests were declidedly low. These facts suggest the nrob-
able influence of water currents near Point C.
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TABLE 16,
COLIFORM GROUP DENSITY

SECTION & - GRAVESEND BAY - ATLANTIC OCEAN AT CONEY ISLAND

: SAMPLING POINTS: ZA

3B &c

fouth of Coney
Island Creek
: Piler, Coney

Gravesend Bay :South of Nortoni:Atlantic Ocean:
Point L.3. :200 feet south:
Buoy #L2 tof Steeplechase:

H
b
; = Island
3 2,000 : 6,200 -4 130 3
3 2, 000 : 2,300 ¢ 70,0004 g
s+ 70,000 : 70,0004 g 2,100 :
- 70,000 : 2,300 : 70,000 .
3 70,000 . 70,000 - 70,000 z
3 70,000 : 6, 200 s :
: MEAN VALUES 54,700 s 26, 200 . 42400 :

S UMMARY

No., of Samples - 17
Mean Density w  H1,000
Minimum Density - 130
. Maximum " - 70,000

SECTION 9, - JAMAICA BAY

During the 1938 season, a total of 775 coliform
samples were collected in Jamalca Bay. This work was

done at the request and with the cocoveration of the De-
partment of Sanitation and the Department of Health, City
of New York. This work was undertaken for the vurpose of
obtaining information as to the efficlency of the disin-
fection of the sewage that is discharged into Jamalca
Bay. The work was carried on from May 9th to Sevntember
10th,

SECTION 10, - HEMPSTEAD BAY AND EAST BAY

Four samples collected at four different sampling
points showed zero values for the coliform density., These
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results tend to confirm the freedom from pollution in this
section, which was indicated by the dissolved oxygen results.

T ™

T 17
LIFORIE GROUP DENSITY

0
SECTION 18 - HEIIPSTEAD BAY AND EAST BAY
SAMPLING POINTS ; :
10A : 10B 3 00 : 10D :
tZ.Rockaway In-: iid-channel G Jones Inlet ° Atlantic
:let west of  iyest of center:200 yards cast: Ocean at :

:center of Far :,p lsland Pﬁrk tof north point! Jones Inlet @
s Rockaway=- :Long Beach of Point !300 yards off:

axtl&ﬁtic Beach. Bridge : % : 5
. Bridge 8 . o E ahors :
; #* 0 : # 0 : * 0 : #* 0 :

# Zero in 1 milliliter
S UMMARTY

Noe. of Sanples -
Hean Dcﬂqi+" -

SECTION 11, - GRFLAT SOUTH BAY

,..
O

Out of five samples taken in this section, four showed
zero values, while the fifth showed 60 coliform per 100 nl,
This is in agreement with the gencral ahsence of pollution
showvn by the dissolved oxygen analyses,

TASLE 18
COLIFOR!II GROUP DENSITY
SECTION 11 - GREAT SOUTH B.Y

SAHMPLING POLNTS e

LR : . 118 H WTC . J 1LY
200 yards north: Entrance to ¢ HMouth ¢ ¥ire Island °
- nf Cedar H Qqntquguo ' of ? Inlist 300 ¢
Island ! River, 250 :Carll River. ° vards south @
‘vds. east of ¢ * of Democrat °
¢ Fleet Point. ° : Point :
: > U . ® 0 '__,iiln_“mﬂ_fifL-_;__Qg_i
g . MEADT VALUE z F

——--———--—-—_..—._._..“.—.-.....—..............~.....__._.._--..__.__—

I
1
w
o

* Zoro in 1 millilitcr
5 UMMAHRTY

Noe of Samplces -
Hean Deq91% -
ILnimun Dcn31tv - % 0
Maxirmur Density - 5
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SECTION 12. - LOWER EAST RIVER

Twénty samples were collected in this section on
three different sampling days. The highest coliform val-
ues were found at the entrance to Newtown Creek and amount.
ed to 70,000 per 100 ml, The lowest values were found
close to Ward's Island, opposite East 106th Street, and
amounted to 11,700 per 100 ml, The mean value for all
samples collected in these five miles of the East River
amounted to 36,100 per 100 ml,

The results are in general accord with the dissolved
oxygen data, showing a high degree of pollution for the
entire section, with the worst conditions prevalling at
Point C, in Newtown Creek Channel, The results of these
tests for the other points vary somewhat from thelir se-
quence as determined from the dissolved oxygen data. This
is probably due to the comparatively small number of sam-
ples,

TABLE '19.. :
COLIFORK GROUP DENSITY
SECTION 12 - EAST RIVER

: SAMPLING: : : : $ 3
POINTS 2 124 s 12B :. 120 - 12D s 1PE 3 lag

Mid- (Foot of : Center :Foot of: Hell : Harlem :
+ channel: East :0f New-:E. U42nd:Gate E,:River W,:
toff Pier:23rd St,: town :8t. 1/H:0f Warda:of Ward!s:
t8,Breook-:11/3 dis-: Creek :(distance:is.uni=2;Is, opr.:

: lyn :tance to: channel: to s A-H, 13 TE. of :
s : Brooklyn: on : Queens : bri¢ge .E. 106th:
. s t Brooklyn: % Street :
: s tplerhead: : : :
5 - . T 2 > 3
: 24,000 :70,0004 ;70,0004 : 24,000 : 70,000 : 5,200 :
t 62,000 :70,000¢ :70,000 : 70,000 : 60 ¢ 24,000 3
: 6,200 3 2,300 :70,000 : 24,000 : 24,000 : 5,000 :
: : : t 24,000 ¢ 6,200 : -
T WEEN : ; : : : :
: VALUES : 30,700 ;47,400 :70,000 : 35,500 : 25,200 : 11,700 :

SUMMARY

No, of Samples - 20
Mean Density - 36,100
Minimum Density - 620

Maximum " - 70,000
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SECTION 13, - HARLEM RIVER

The coliform data indicate that this sampling sec-
tion i1s the most highly polluted in the District, The
dissolved oxygen data accorded this doubtful distinection
to Section 12, This lack of agreement may be traced to the
fact, that as previously stated, about half the dissolved
oxygen samples in this section were collected late in Sep-
tember, For this reason, the coliform data, although
meagre, may give a more correct picture of the conditions
in this section.

TABLE . 0. .
COLIFORM GROUP DENSITY
SECTION 13 - HARLEM RIVER

-

t..l

|

¢ SAMPLING POINTS: 13A : 138 2C : - 250
Midstream : Midstream : Midstream : Spuyten :
: north of { north e¢f : opposite :Duyvll east:
tWillis Ave,: 155th St, : Consoli- : of the :
drawbridge: drawbridge.dated Ship-: raillroad :
s bullding : Dbridge -

5 « Plant ang ¢ ¥
s i Sherman :

: - - Creek

13,000 : 70C,000 : 70,000 : 70,000

70,000 : 24,000 : 70,000 : 70,000

70,0004 : 70,0004 : 70,000 : 70,000
: 24,000 70,000} :

eein oo ¢v oo wm

ev [aa o 40 ov oo oo
aafee ve

+ MEAN VALUES : §1,000 s 47,000 + 70,000 + 70,000 .

% Sampling Point D was dlscontinued during the season,

SUMMARY

No. of Samples - 14
Mean Density - 59,400
Minimum Density - 13,000

Maximum " - 70,0004



SECTION 14, - LOWER HUDSON RIVER

The coliform results indicate a fairly large amount
of pollution in the section, and confirm the dissoclved ox-
ygen results in this respect. The single sample obtained
at Point E is probably not representative of conditlions
at that location.

TABLE 21 .
COLIFORM GROUP DENSITY
SECTION 14 - LOWER HUDSON RIVER

SAMPLING:

: POINTS 144  :  14B 14g 14D 1M4E

e® eo® @@ |&s
® 6% oo 8w aw
e s mm

W. 155th :Spuyten

Pler A 1/3:W,4ond St.
:% distance: Tuyvil

Opposite
distance :1/3 dis-

Mount St.

® we ev w=

:to C.R.R., ¢ tance to ¢ to N.J. : Creek < :Vincent % :
s+ N.J., Com-: Beds & shore : distance : distance :
: munipaw @ shore @ it to N.J. ¢! to N.J. :
- : - 2 shore shore
: 6,200 : 24,000 : 24,000 : 24,000 : 70,000 :
: 6,220 6,200 : 24,000 : 24,000 :
+ 2,300 : 24,000 : 24,000 : 6,200 :
: 13,000 : 13,000 : 5,000 6,200 s
+ MEAN 1 s . : :
: VALUES : 6,900 : 16,800 : 19,300 : 15,100 :%* 70,000

% Single sample

S UMBMARY

No, of Samples - F
Mean Density - 17,800
Minimum Density - 2,300
Maximum " - 70,000

SECTION 15, - HUDSON RIVER CPPOSITE MOUNT ST, VINCENT

No coliform samples were collected in this section
in 193&.

SECTION 16. ~ HUDSON RIVER AT HASTINGS

No coliform samples were collected in this section
in 1938,
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SECTION 17, - HUDSON RIVER AT VERPLANCK AND BEAR MOUMNTAIN

Twenty samples were collected in this section of the
Hudson River, at Verplanck and at Bear lountain Bridge, on
two different days, ylelding an average value for the sec-
tion of 14,400 coliform organismg per 100 ml, This would
indicate a falirly high degree of pollution and is not in
complete agreement with the dissolved oxygzen data. Less
slgnificance may be attached to the Bear Mountain data, as
only ? single sample was collected at each point (F,G,H,I
and J),

At Verplanck, however, three samples were taken at
each point (A,B,C,D and E); these samples were picked up on
the same days as the dissolved oxygen samples. Please hote
that values of 70,000 plus were obtained, once at Point B
and once at Point C, These values are ocut of line with the
other values for Verplanck, which are falrly consistent.
The explanation may be that these two extremely high values
were due to some local and temporary contamination,

TABLE 22.
COLIFORK GROUP DENSITY
SECTION 17 - HUDSOW RIVZIR AT VERPLANCK & BEAR M. 3RIDGE

Traverse at right angles to center line of river

AT VERPLANCK

+ SANPLINGS

POINTS : 17A . : 174 ¥ 2D I ;
: 200 i 70,0004 i 70,0004 & 5,000 @i 950 i
: 2,300 i 13%,000° : 2,3000 : b,200 ¢ 6,200
;7 6,200 § 0,200 3 6,200 3§ 6,200 3 24,000 i
H LR AN : . H : . y :
:_VALUSS : 2,900 : 29,700 _: 26,200 : %,800 ¥ 10,400 :
AT BEAR MOUNTAIN
« OANEL, LN H - H .
:_POINTS : 17F ¢ 17¢ : __17H ;LI S b
i 24,000 § 2,300 § 6,200 ; 24,000 { 6,200
T NELN : : o :
i _VALUES i#24,000  i%* 2,300  :% 6,200  i#24,000 1% 6,200

*

8ingle samnle

SUMMARY

No. of Samples - 20
Mean density - 14,400
Ml nimum Density - 200

Maximum " 70,0004
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SECTION 17, - HUDSON RIVER AT VERPLANCK AND BEAR MOUMNTAIN

Twenty samples were collected in this section of the
Hudson River, at Verplanck and at Bear lountain Bridge, on
two different days, ylelding an average value for the sec-
tion of 14,400 coliform organismg per 100 ml, This would
indicate a falirly high degree of pollution and is not in
complete agreement with the dissolved oxygzen data. Less
slgnificance may be attached to the Bear Mountain data, as
only ? single sample was collected at each point (F,G,H,I
and J),

At Verplanck, however, three samples were taken at
each point (A,B,C,D and E); these samples were picked up on
the same days as the dissolved oxygen samples. Please hote
that values of 70,000 plus were obtained, once at Point B
and once at Point C, These values are ocut of line with the
other values for Verplanck, which are falrly consistent.
The explanation may be that these two extremely high values
were due to some local and temporary contamination,

TABLE 22.
COLIFORK GROUP DENSITY
SECTION 17 - HUDSOW RIVZIR AT VERPLANCK & BEAR M. 3RIDGE

Traverse at right angles to center line of river

AT VERPLANCK

+ SANPLINGS

POINTS : 17A . : 174 ¥ 2D I ;
: 200 i 70,0004 i 70,0004 & 5,000 @i 950 i
: 2,300 i 13%,000° : 2,3000 : b,200 ¢ 6,200
;7 6,200 § 0,200 3 6,200 3§ 6,200 3 24,000 i
H LR AN : . H : . y :
:_VALUSS : 2,900 : 29,700 _: 26,200 : %,800 ¥ 10,400 :
AT BEAR MOUNTAIN
« OANEL, LN H - H .
:_POINTS : 17F ¢ 17¢ : __17H ;LI S b
i 24,000 § 2,300 § 6,200 ; 24,000 { 6,200
T NELN : : o :
i _VALUES i#24,000  i%* 2,300  :% 6,200  i#24,000 1% 6,200

*

8ingle samnle

SUMMARY

No. of Samples - 20
Mean density - 14,400
Ml nimum Density - 200

Maximum " 70,0004



TABLE 24,

COLIFORK GROUP DENSITY
SECTION 19 - LONG ISLAND SOUND

85, -

s SAVMPL ING: : : : ]
:+ POINTS : 194 $ 19B $ 19¢ 19D : 19E
: Hewlett :lanhasset : Prospect :Hemostead :Mattini- :
tPoint Can:Bay south-:Point Bell: Harbor, : cock Pt, :
: Buoy #29 : east of ¢ Buoy #23% :Mott Point: Bell and :
: ¢tPlum Point: t+Bell Buoy:Llght Buoy:
: : Can Buoy : : # : :
: : #3 : g t :
: 230 620 i #w O 3 Wk (Q i ww (O .
: 230 230 w¥* 0 60
T WEEN : : :
: VALUES : 230 s 430 3 w% o . 30 L
* Single sample
% Zero in 1 milliliter
SUMMARY
No. of Samnles s 9
Mean Density - 150
Minimum Density - # 0
Maximum " - 620
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SECTIOHN 20.~ LONC ISLAVD SQUN

Only .one coliform. sample was obtalned at eaoh point,

but the data, as far as they go, agred with the digsolved
oxygen ‘data, shqwing a genéral absence ‘of serious pollu- ”
tion in this section, = ; i
TABLE ‘25.- - ' f
LIFQORM GROUP DnWS;T‘ -
SEGTIO& 20 - LONG ISLAND SOUND :
T SAWPL ITG: R : : :
: _POINTS : 204 . 20D 2 200 .. 200 DR :
: Oakx Weck : Oyster :Lloyd Pt. : Hunting- ; Eatonts
: Point Can*Bay Hartor:Light and.ton 3ay, :Pecint 2C00:.
: Buoy #19 : off Sea- :Bell Buoy:East Fort:yds, north:
: + wannska #15 tPoint, Nun:of shore-:
- ¢ Nun Buoy + Buoy #3 :line, Can:
- : #0a, ! H ¢ Buoy #13 :
: 230 i 60 i %Q i %0 . %0
* Zero in 1 milliliter
BOMMARY

No. ni Samsles - 5

Mean Dengity - )

Minimua Density - ® 0

Maximn " - 420

SECTION 21.~ LONG ISLAND SOUND

Coliform data at Points A,B and C apgree with the digs-
golved oxygen data, showin: generally satisfactory condi-
tlons. AT Point D, the digrolvad oxygen data indicated
pollution was vresent at ftimes. The two coliform samples
for this point both yielded H.P.N of zero in 1 mi“ll—
liter; these samnles were collected flvp and one half and
six hours after low water, and the dissolved oxygen samples
coliected with them showed 127 per C&ht and 125 per cent
saturation, resnectively.

.
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TALE . 26,
COLIFORN GR0UP DENSITY
SECTION 21 - LONG ISLAND SOUN

s SAMEI I Noe [ : § : :
:+ POINTS o 21A s 21B $ 21.C s 21D s 212 -
sAbout 1000; 0ldfield : Port Jef-:Pors Jef—: Setauket -

$yds., northiPoint,Gong: ferson : ferson :Harbor, in:
sof Crane :Buoy #llatHarbor,ad-: Harbor :Port Jef-:

:eck Polint: $ Jacent to:Light and: ferson
:Smithtown ¢ :Bell Buoy,:Bell Buoy: Harbor :
: Bay : : west of :#l, inner: :
H : ¢t, Misery: channel ; H
3 s i Soslsg 1 - :
: %0 i1 %0 : 23 i %0 i . :
§ - - 130 1 %0 2 - :
+ MEAN : 3 : : : -
: VALUES : #®# (O t 4% g - 130 s 3% - - :
# Single sample
#¥% Zero in 1 milliliter
SUMMARY
No, of Samples - 6
Mean Density - 60
Minimum Density - # 0

Maximum " - 230
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NSiHTP OF COLIFORM GROUP DENSTUY TO DISTaNCES

I 7Ys= The relationship beuvwreen ccliform groupo
denq1UJ and aietances from The Batbery is shown in Tables
a7 and 28 In the Tormer, the sectlons and sampling points
are arrarged in numerical order, In Table 28, the sampling
points and M.P.N., are correlated with the distance of each
from The Battery.

\"'I')ﬁf

..._;_

It will e seen that in general, the higher values are
found near The Battery, and low values in the more remote
sectlons. There are a number of cases that devart from
this rule, and these deviatlons may be due in part to the
fact that bacteriological methods cannot attain the vreci-
gion of chemical methods., In some cases, lack of suffi-
cient number of samples would explain the anparent discrep-
ancles.
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TARLE 27(C:int'éd’

DISTANC3ES IN WILES FROM THE BATTERY AND
COLIFORM GROUP DENSITY (M.P.N. — ARITHMETICAL MEAN VALUES)
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TOTAL %7 DEGREE BACTERIOLOGICAL COUNT DATA

5

A total of 119 samples for the total 37 degree hac- -
terlal count were collected at 59 sampling pnuints located
inl3 of the 22 sampling sectionsg of the District. : In Upper
New York Bay, samples were collected on gix diffenent . sam-
pling days; in The Narrows on three different days; 1n the
Kill van Kull and in Jamalca Bay on two different 'days. In
the other nine sections where samples were tayen, ‘they were
taken on single sampling days.

Table 20 shows the minimum, maximum and mean values;
of the total 37 degree bacterial count for those sections
of the Interstate Sanltation District where such tests were
made.,

In comparing the total count data with the coliform
data, 1t should be noted that the former 1s expressed as
number of organisms per milliliter, whereas, the latter is
reported as the number in 100 ml, Moreover, the total
count 1s based on a direct count of visible colonies; in
the case of the coliform data, the Most Probable Nunber
(M.,P.N:) is determined indirectly, using.tables based upon
the mathematical laws of probability, For this reason, the
total bacteriological count 1s usually considered. to have.
greater preécision as regards the mumber of organisms pres-
ent, than the coliform determination., The coliform test
is valuable as indicating whether or not pollution from
humagn beings is present and also giving a rough idea as to
the intensity of such pollution, while the total count may
includée many bacteria of decay or from the goll,
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SUMMARY OF TOTAL BACTERIAL COUNT DATA

(37 degree)

93

s oo

Total Count

er 1 ml,

s oo

”
L]
*
L]
.
L4
-

samples taken in Upper New York Bay and the Kills (Sectlons

1 and 2, recoectively)..

Although the Harlem River Section

Yielded the highest coliform values, 1t ranks third in the

tabulation of mean total’ count values.

In this connection,

] L]

} H

: Secmy i (Agar at 37°C, for +No  :Days
ttiaony LOCATICN H 4 Hrs,) ; ot ¢ of
: H : ¢ g s Sam-; Same §
: H :Minimum°Max1mum : Mean _Elesnplln5.
3 i $
F 3 ;prer New York Bay H E)O 1,500,000 107,000' 23 {' 6 1
: 2 {Kill van Kull, Newark: 00:1,300,000; lu3 0003 12 : 2
: f Bay, Arthur Ki1l H . :
: 2 tArthud Kill %, 6oo~' ,6cd; 5:300; b 1 %
: $ Raritan Bay H ) et - 0! = 1
: B 3Sandy Hook Bay H — - el 0! =
: b6 tLower Bay i 1,200: 5,600: 3,200 5 : 1
: 7 1The Narrows : &50¢  100,000: 13%,000: 16 3 3
: 8 i{Gravesend Pay; ¢ 1%, ooo 260, ooo» 62,300, &6: 1 3
: + Atlantic } : - :
: 9 t1Jamaica Bay ; g 14,000: 1,900: 1% : 2
: 1o ‘Hempstead Bay & East H . | B =i 0% = 3
: ¢ DBay : H : H : :
: 11 :Great South Bay 1 gL+ = watb O = 3
: 12 :Lower East River -$ 8003 42,000: &,100; g: 1 :
: 13 :Harlém River i 29,000; 119Q,000: 71,100t K. 1 3
: 14 :Lower Hudson River ITole} 8,ooo' 7,100t B: I ¢
: 15 (Hudson River at Mt, 3} - -t peet 0% -
: : 8t, Vincent s e g - : H
: 16 tHudson River north - -t et O3 =
: ¢ 0of Ossining 3 g H - E -
: 17 3Hudson River- i 2t 1,600; THO: G 1 3
5 ¢t Verplanck and Bear H A C 2 § :
t .} JMountain Bridge : : : : : :
: 18 :1East River; Long 3 Lo 3503 260: 6H: 1
: t Island Sound : { 5 $ - :
: 19 :Long Island Sound g 108 2,200 heo: €6: 1
t X isLong Island Sound 1 N | el =l O ¥ & &
¢ 21 jLong Island Sound ¢ s - -—: 0 =
: 22 {Lorg Island Sound - -1 —-— -— 0 =
: : H : i - - :
The highest total bacterial counts were obtained from
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1t should be nOoed that only four samples were taken in-
this. section.';,

r
The 1owesf mean value for total . count was obtained
in Section 18 (Uooer East River '‘and Long Iqland Souﬁd).

No samples were obtained,’ in some of the more distant -
sections of the District, whigh presumably would have shown

| lower results than those 1isted above because of the. small

quantity pof. sewage discharged into: ar near: them after paSQ—
inh thromgh sewagc trnatment plants. . a

Not as bany bacteriolopical samples were collected d
as would be necessary ‘to glve a falr plcture of tHe great
area of ‘waters'in the Interstate Sanltation District. «This

4

was due mainly to lack of . equinment and obrsonﬂel to; Uroper—’

ly carry the work.forward, The data which is gtven xn the
preceding table relative to the total bacteriai count of
agar at 37°C, as well as the coliformiresults. diqcussed in
the previous pages, should i used, 44 at ally with' the

:greatest circumspeotion, It 1s our belief that ‘this data

has been obtained in insuflicient quqﬁtities to be In any.

. sense conclusive evidence as to the condition of any art the

waters in the Interstate Sanitdu¢on District.

TS

4

.
e
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TABLE 3
DISSOLVED OXYSEN TESTS - 1938
SECTION 41 - UPPER NEW YOKK BAY
T SAMPLING POINTS 14 i 18 T i 15 {E 1F
Buttermilk {Bay Ridge Bay.Rigge .| Tompkins=- Koob1ine Bedloes Is.
Channel Chnl. Jowanus|Chil.lNo.0wls ville Keef Llght |Bet.Can Bunoy
8. B. #30 3ay 2.8. 47 |Head Park ! B. 3. 45 B.53. #27 $1 & B.R-38
B. | D.0» 8. [ Dsbs | Ba | Bafs| 8 1§ Dala k. Bs | Dails Bs | Do
63 |01.¢6 €7 |46.€¢ | 71 | a1.3| o1 68.2] 70 |[e1.e 71 | 6.8
78 34,3 en ag .4 79 46.4 71 S8, R g1 | at.® 78 65.97
£z aa, 4 71 20.1 e 23,0 £8 45,7 ey ! 40.3 &7 40.1
¥4 is.8 £z 81,8 78 89,8 84 51,5 e | 0.5 aa ta,7
a7 18, ce ae .8 se 44 .7 4R &R, 8 Lok 49,8 40 1.5
44 £40.2 A6 15.5 §¢ 26,4 =€ 50.7 fala) &2.0 4R 50.0
s2 46. 8 20 18,8 56 27.0 &4 25.8 41 G, L0 82,7
52 &8, 1 €0 29.4 fa F.1 ae 4.8 4R 40,0 45 AR, &
LY 24.9 en 2,5 Eo 2R, 3 76 49,8 52 18,1 40 41.5
€9 5.6 i €0 4,8 an 30.1 | 72 a7. 7
6C 1.8 a8 g0.4 | 586 Ted
68 15.0 64 | 25.4 | 60 7.8
60 lzz.o 84 9.0
€4 llo.o
TE | AR
7€ -
68 11.8
80 12.8
84 13. 3
80 52.0
| 68 12.86
Total No. Samples 10 |10 g T g 12 12 21 |20 13 113
Average Salinity 81 §3 63 63 G4 5A
Average D.O. 29.0 28.4 30.8 35.2 o 38.8
Minimum D.OC. 5.6 2. f 5.1 4.5 10,0 Fel-l
SUMMARY
Ho. Salfinity Tests 74 Average Salinity a2. per cent
No. D.O. Analyses 93 Average D.O. 33.5 per cent
Minimum D.O. 3.5 per cent

L6
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TABLE a.(Cont'd),
DISSOLVED OXYGEN TESTS - 1938
SECTION #2
KILL VAN KULL - NEWARK BAY - ARTHUR KILL

SALPLING : : : ey
POINTS : 2A : 2B .

v Kill Yan Euil =
S Ty 0y S. D, D..

SE i OF

s mwlee s

Arthur Kill
SQQD O.oS‘ Do.

:D Q.4

s|loewjme sn law ==

63 28, 5 59 9

Famtd

FN TR
WO FEE

ve

OO -F—‘-F'F"\!\M\)J\D
h)C)Ch#fFﬂﬂ<3~dﬁ90\

8 47
Ls

39- 4595 33402 55 23,1

e $6

ol =~ L2 LN LN 2 N6 2 -F'\)J
~I1 O F OV W

« @

-Pn34:cv4<3unbd4r

ol

5: 26,8:

59
40.3:

Fivg

Si43:

I
\ﬂ
«
rs
.h

49 T

Uh 4= 10N
no
de

e
AW =

sv we

b1 Hhe :
:51 56, 3 :
: +B3: hl b5. a 10 :
: 3:50.6:56:53 35. s TLHT7: 36,9 t
149 4.8:34:57 Z. .6:42:35,8: -
1565:41,7:46; 38 A4, «4$133112,0: -
:40:31,8:5U: 26, 36.,0:3 .2:56: 4.8: x
:68:9,9:29: 33, 14,2:60: 7.4: ¢ 3 :
168:15.3:68: 9,9 e $ s
NO. OF { % T ¢ g 3 3 .
SAMNELES ’12: 12 :lg: 12 :11: 11 #%1s 13 2301 % 3: 3
AVERAGE = & T . 2 :
SALINITY :59. 153 25352 147 At | a1t
AVERAGE : : £ : 1 : 3 2
D O i :37.2: He.4:  clh2.0: sU4. U - 36.F 132, 2:
MINIWUM + @ ST -ERE- g .
Dy G i 6.9 2 : 9.9: o+ b g . o7 oU. =5 P A
S UKMARY
No, S8alinity Tests hg
No, D. J. Analyses 59
Average Salinity 53 per cent
Average D, O. 4o.2 o L

Minimum D, C,



TABLE 3 (Cont'd)

DISSOLVED OXYGEN TESTS -

SECTION #3
ARTHUR KILL

1938

99

SAMPLING

L T T R T R T T R D S TR R L L R LU EET R AT AR LI Y

NUMBER OF TESTS
AVERAGE SALINITY
AVERAGE D.O.
MINIMUM D,O.

PCINTS 3A ¢

Mouth-Rah-:
way River:

Se

35 ¢
58
39
39
44
37

® o&@ e» 6§ o®
>,
L]
Qo
-
-é
2
.

03w
-3
-

06 00 00 6 &6 08 09 66 & B4 o0
ce 96

30 s s 39
: 2 : 47
s : s 37
e 1 ¢ 60
: - T 64
s vo: o7 &1l
s 47 : 52
H ; 29.8;
; H 8.5;

3B

L3
”lfl-llNllI‘l"luliIIIIIINHIMI"llliljzllHH',I\HNHI‘ S UTH LR IR T T

00 06 96 GO @8 ®68 0 060 08 66 e OO e S 6 @®

e 6 o8 oo oo o©

s 3C §
T
: Ros?ville :
De0st S, : D,O,
58.2; 66 : 43,7 :

45,1°
55003
B2e.B1
4242:
e
40,.8:
38.83

13.2:

18,21

19,1:
11 3
34,61
13.2:

62 : 51,0

€68 : 8l1l.2
68 ¢ 90,6
43 ¢ 41.0
43 ¢ 41.7
48 1 6.2
48 1 37,1

40 ; 17,7
60 : 15,2

©® G8 90 ¢ 46 G6 CO 60 o5 €0 66 &® 08 OF & @ o8 O3 69

64 : 30.5
11 ;11
55 :
. 44,2
: 15.2

3D

Ooff B

oyn-

ton Beach

8¢ : DeOs

66
€8
75
47
47
46
68

60

SUMMARY

No. Salinity Tests
No. D.0O. Analyses
Average Salinity
Average D,O.
Minimum D,O,.

36

36

54.per cent
32,8 " "
8.5 i n

54,8
66,2
89,9

: 34,7
s 32.0

ce @8 o8 #80 ©0 €% ©6 68 0 S& 8¢ =Em o5 <O

44,7
19 .3

6042

19,3

P—




R ~ PRINCESS BAXY

g

¥

2,

\

ABLE
DIBSSOLVED COXYGEN
SECTICN

T

TAN BAY -~ RARITAN RI

-

RART

1CC

LRI N

=]
-t

sa as

4D

ev o>

4c
rincess

4n
Raritan

e oo

an ..‘-- B> as a0 an sp 44 28 s

-

N~ o

T .

» a
5 B

e N~

o~ 3 "

3 M L4p]

e a8 > aaf o -.

-
*

P

.
.

e

-
.

Raritan
River

*® em o4 wd

w0

- o0

WO Mt

L] «a @2 & »
NGO ]
WOWONGVLOLD

41 as B se 88 40 gs mE =@

W O P~~~

OO WO LN
-a .l *® 9% 26 B4 #6 o4 =
LC I‘"‘
° * » L
O Wsl o u:x:i-

L

OO I OONC
=1 —

% 5o 9 0% 2% a6 a4 4 4w

M MO 0
PN AL AC OO 1Y

e b a0 2% s 4% 24 98 =a
NO
- > Ll - L
o Oy LOWG O
M~ I 1 G~
o
YONEY O o —F =
O N\C OO\ NG
. .‘ T 28 2% 2% 4 ¥ s
r-lC\
. Ll - -
— ol 1G] HO\LI'\-
NOC 1| RO
i~ ~4
BP 28 Ak 2% 9 24 B s s
N = oF 2P =
\O MO \O\CND
',&rm' r~af
- - - L] -
r""I O M - O

= EIOVEY = Uy
—

8% 96 88 2% 3P W A6 24 s
O QO N=F vy
N el Fa Y Tat

®e EP A s S0 54 EF sp o

|

Y
L
L o
WG
-e LA Y] ':-; - ili
1 \C I
|
*e salor aelne asm
L.I"‘
-
L LEY
|:_‘\
e .e a0 e8| sn s
e i
w| i
4
Ts o
i Oy
=E 00 s0 .0!’.! Db;
T
~
- ll'.i ..:.. l.‘
i
| .i.
LLY r~
(o
s a0 0“\3 o DI!
\C O :
!
.
'\O C\il
| u
1 i
e a8 A .'OII.
g 105
(] [x}|-5
[ )
5 e [B 2 J‘
2y [
?:o<dm~¢m

!'120 4‘

S 1
cent
n

par

Al
&1.9
41,4

P

nalyses
C.
O'

A

0.

-

i I,

Balinity Tests
m

n
- .

Average Salinity
i, lid

Average D.

No 5
a“ar
NO o



101

EWSBURY RIVER

N TESTS - 1938
=
HR

3 (Cort'd)
CTION #

R BAY - S

XY

(@]
s
SE

D )
SANDY HOOK BAY - LOW

TABLZ
D

LS5CLVE

-
i

I

BF

txd

=8

-®

»
.

Off At.

oJ
%

sen s s

as o

(2]

"% 25 as s eb PO
OO MY
. 8

0 MO 1
%0 CN

TEORT T
m".\': .

a» ae or a0 - o8

LG

;]:fn_:f OJLf\

N W0

"0t O U=
\CAL =D

a® 83 ed 22 o8 s

)4 P~ O LS

O UIOWDY \C
60 5O ONCYEQ Oy

“s 29 o8 20 as o3

50 o] \O
el . tANeAN e

TR O w
» o = 2 s
1 5
—~

*s &8 o5 o0 8P 0
3 0 NG e
A e ke

*a 4% 24 aB 2 M
YO &

* L L .
GBI MOYOR
W I

&=

** ad de en se s
RO TVENED
*s 34 %9 o% 2 ss

O~ ™~

o @ .

AU~ 1 O

axgRey Q0
=

TO\L FANC
S0 PO

*9 o2l ss o7 o0 v 29 s

= il

sofaan mw

i L
sl s o0

as &bl es 23 es o]

of o

. .J
0!
0]

7

swl se o2 ae o,

= S

wa| »e 20 a5 o8

0 [4N]
- .;

= og

0| ©

sn|se sefan

s 5 e

sp| 0 o>

1 L

se|l e o

sa|ve oo

safoe s
1 LY

eolas sefas ool

20 erfas 00

s s as sn)

Wl T

LA
= i
f“'~| {
R BT v
. -
g e
i 8
LR s s *a 2 o0
(¥,
=
.. e ®s wEl g8 o
(19 !
- »
=2 (@]
0 }_r\‘,
L] s|]ma = - ..I
s ae|am =@ sw ru:‘

Bl

ey

1
e

SIi
Qe

T

2]
C
ST

T
P‘O

g o3

MiUARY

7T
U

S

s
&

Salinity Test

No.

yses

~y
o

At :11

No.

pey oant

74

nity

E I
ki

Average Sall

Qs

Averace D,

n



102

TABLE 3 (Cont'é)
DISSOLVED OXYGEN TESTS - 1938
SECTION #6
LOWER BAY

SAMPLING : : ' ' ' :

PCINTS hA ; AB 3 AC y AD - eE i
: : C t@ld Qr- & g

{Nun Buoy t¥est Bank: chard : Great

B2 3 tLight ¢ Shoal s ¥l
/ : Lipght Ligzht

.
-

3 S.31 Da0.2 But D.0.2 8.¢ DO, 8.3 DUt Bet D0
i 77: ACLO: 75: 46.2: 7A1 19,6: 76; A .65 72 59.7¢%
73 AL.L: 75: 52.9: 4t 22,21 7ls 30.7: 75t 41,3
y f2: 77.6: 75: E0.9r 7h: 26,93 76: 22.9: 68: 91,3
1 A81102, & AB: 89,3t 68! Th.,8: 7H: 2L.7: AG: 30.1:
§ h83 B&.5: B8: 80,81 761 7.7t B8 75.58 =t =~ &
t =1 = § B8: 59,7y S6s EL. % 68: TTaR =31 = &
P =~ 8 =t B8 69,0 -3 - 3 6% Bl.B1 w o
NUVBER : : . - S 5 : : : {
OF TESTS : K+ & : 7% T : 6 6 s F 142 4
AVERAGE : : : 2 : : i :
SALINITY. : 72 ¢ Tl 1 71 1 708
AVERAGE @ ? . 3 F : : : ¥ g :
D. 0. t 3 Ji.#y s oU.1y 3 LF B2 3 U3,.9% : BhR,6;
MINIMULL @ : : : : : K : : t :
B O, y : H3.5¢ : 86,2 2 16,60 o 21,61 % 30,13

S UM KARTY

lic, Salinlity Tests 29

No., D. C. Analyses 29

Average Salinlty 71 ner cent
hverage D.0. 1T N

Winimum D, 0. 16,6 M "



g

[/

TS - 193

535

T<

(> gal] N

B
fal

3 (Cont'éd)

{

a

SECTION #7
THE NARROWS

)

TABL:
DISSOLVED OXY

=4 EE|e® =9 aw "-' S lee 20 2% % 95 2% A% *F S5 GV SW 65 96 6% 28 8% s ab A4S o8 60 m o]l el ani we
+ ©
o P
DO +2 - O MO N~ S O Mt IO | Ll
i?.‘a)o = & 5 s & o B @ 4 9 - o © & & 4§ & * o 8 s e 42
Bl MY UMD Lr--g N o QPO NG| D o
'qtf (=] EERTeNTalTalTo talToalToa  Taliats o= S¥e NP B oV VeVl 5 JTaVl4 (aV/ N 4 /0| 8= =
4
O -
|“""- ::t’ ’_J 4% S0/ 2% om w4 BB A% B0 B SP A 4 ST &P % 45 A sE SF SP e 2% HP FE BFFH ad| aw| e h
O = =
CIE c
=y . OO YOV OAC OO 80 80 B0 \O OO O\ O\O|
OCJ‘H )] \O\O\O\O\O\O\O\OWAO\D O IOV =P~ =P UMD O M
= »
O O AT = o
e mE ¥ e® | as e te 88 28 2R 4P 4% 4B PE DS AP ST HS 5% 68 BE BE S S8 ®s 45 as 2 H i o ee! se \O\O\o—:’- '.J
= of LT QOO LN MO QN U ok O oF MO OV =g
a (@] ® » B ® & & % ® © & ® & & © ® O » & © e @ e o
[+5) * O MU YO LOON OGS LOVLONS) ] 50 U B0 0\2 g — hs0)
& o o] LOAOLOMOVOIOOOOW =F o M= fO MO | R e
3
r“'— m ®s sE| 2. a0 25 4F 20 86 S0 S S0 S 25 00 40 S0 56 &5 & as 36 89 as i en| wE| s 0o
s P H
o o MVOVWOONOONCIOND O 80 0o = =t :z-:)\oxc\.og\)j.—{ Ty
- 0 mwwmwmmmwmm#jmmumwwNwmf o
v
5% mafas o0 welee 60[ o0 60 VS 2D @8 65 45 $6 6T e 4% 6 I SO 46 SO 65 6 B o0 b 48 o0 FH e s < + T
£ .q i _ €O
w4 | it © W
L & of PANIOH O O S\O0F =F MCINC NIV -0 aV[ile Bt eed
BOO ® ® 8 ® @ © © = & » ® & & ¥ @ 5 @ & % B W o == e
& of = W0 P=LOLOLOMO P2t IO ) O B M NN ] Ol > T O .
< "?_)’) (= TV T T Ta Vel FaNTa TalTat=l Vot Jt N TaV S oNToN Vel Yot o [al) LAY fm] 42 ff‘: —t O
B 5 o L e o
< & | m o} [{p Jan Y
= 5.»-.- 0] 58 58 48 o5 w9 48 b 8+ am BH 96 B ¥ 85 68 +6 5 40 48 S5 20 sol 6o ebf sw we e
o i ~O 0O 8
B P A 4 g
P ol ONVOMOUOLOLCLLOM G FOEG Mo QU MNEO\NO\O\O| - nNAcaE
(] ] O\ O\C\OVONO\DLONONCACF S INOVEND P i) P
S :. ! s o C
2 | S€554
o o8| 00 20 asles 05|58 66 44 sv 4 68 b as 68 40 SR G8 EE W 46 &% 45 4 S0 s wH E8|eR en s EE A !
. - )
B
" |

93]
)
= | -
~ O
&

A
g L]
= -9
| 51=
P | iy
& H
< Q
mn t




o
~

=
N
(sp
oy
§

~
U0
-
+
Sm
Q

-
~ 7
*}

3

SECTICN #8
AVESEND BAY - ATLANTIC OCEAN AT CONEY ISLAND

™
Ji

TABL
DISSCLVED OXXG

G

&¢

8B

ab aa
i

A

» PCINTS

,.
W
-ty

SAIPLI

!
[
—~ 5
Qe
O -~
O A
e
o
43]
G
G
O o

Buoy #12

Light & Bell

Gravesend Bay

.
*
.
L]
]
I

D, 0.

Se

D.0.

e o0

8 29 BF B 28 P 48 % e sé e T a6 esl re aa

Tel e LA )

- - » Ll - » - Ll -

=+ = J’mmchH o

O\OOOC 0 P~ =+ O\ ECI"'- ~
—

4% 25 2% WP EF IF 0¥ 6 m6 25 920 se s pwl e as

F o0 O o mw mmm Y
*® s on sa 20 w8 2% o0 22 24 29 s se ..l” oo

L(\Lf\LI\\O O O NO\ND 80 (U O Y

® & 9 O % & * & * o
O WHLC‘I\—T\(%\CHC\ N0 i ]
P30 - CVE0 B0 O PMANC\OA\CA\D —

*S 25 26 0% 20 24 0P BB S5 65 00 6 o0 o-’oo ow

D\ ¥ OO Ok O I ol
th‘ [\*f\vﬂ (\\\O\(\m\rr)\e{j*c’ﬁo H

23 B8 44 48 &% e 2% s 6B B0 =k @@ am s =E mE

W AUMONN R0t Pt L0

*® 2 » 4 e 0 e+ @ & s @
P QU R0 MIMNND D IOYS0 M | ) i

*® @8 88 WS e I 4 we ew we we se sa anlse s

%N\OHC\.’N

—
ir\ N BOONOCY -1

4% &% 884 BF B% BF SF & EV 68 28 e s+ o5l sw

se as

e sa

\O

ELEN T

ITY ¢ 73

SALI:
GE D. 0.,

=
Ui

AVERA

e mw

43,3

s e

\D

a8 as

e® ss

4j .0

-m W

Y
¥a ¥

AVER:

25 awm

0

[a¥

s aa

Dot

« 0,

g
4

UN

13

INI

hA
8
JU

ARY

A
23

M U

S U

37
34

79

a
©w

Test

Salinity

No,

Analyses

Q.

D.

No.

per cent

e

-

Average Salin

i

6543

4 )8

Average D,

DT

D.O,

minimum

an
ivd.



105

938

ont'd)
PSS =

DISSOLVED OXYGEN T

~t

N4
-
4

3 (
JAMAICA BAY

SECTION #9

TABLE

Y

sa

SAMPLING
PCINTS

9D
Miil

gc
Beach
Channel

9B

Entrance to: Rockaway

e

-

Canars

(] .
L4 L]

Basin

Bridgze

Jamalca Bay

s oo £y s Ba se ws an s #E mm ad sa a6 o8 -

101.

®@® #% a8 *r S 2% as aAs =28 AS 2w 25 BP BF S8 A% P AY 8B SF &5 PP S6 00 B8 24 2% s we s
=0 | .
CoR - A N TN TN T I N N S N NI A A B N AN O

e 28 as e 28 s» s s XY e *0 X3

a® an ae e s a8 ws oe .n

2% &% s v 58 s@ as so o 4% 55 a5 s> am o+

e o se s a0 . s 25 28 s

®8 48 6% =E @ SF am wEE 4T e se 45 26 c4 s am @ &5 We e ELh L

=1
N T=T 1 L% & E L L4t 08 F1 ¢ 03 80 80 68% 104 9 1

B8 29 4 FO 4B $E ¢ v we W B 4w % B &5 U 8% S8 28 S% BB ST 28 2B 6 S5 58 S5 0

#j\pN\HOU\U\-U\MC\OI\-Q\C'T‘M\L N\OLOG\C\OG\N\N\C\U\M
. e * o 2 & ® * o * ® e ® 8 s e * o 8 = o
Lf\\Or—‘l’\--f‘\O\-o PN MONO O O.ﬂ'.ﬂ’ OO OO N’\O,—-l D=k P=ONI-
A0 P-M-80 80 50 OVEO B0 OZVED Y OVE0 80 M= CY 80 OV B0 M= AL P DVOOLOTS0

®O PE AP ST S8 S8 ST S5 94 sS4 65 &4 56 OB A% BP 06 4% 5 4b ©F @9 P 4% WE 29 20 =0 .28 a2

ROANONONG NV U = QU U %0 50 50 =t S \NO\ONO ot = o 0 .:t'
CNOYONONONONONONTO 50 ONONONS0 30 ¥0 80 X0 B0 B0 60 M= PP~ OV

% 24 eb s se o8 ® 43 AB 43 AP =@ =8 P4 2P s8 SP a6 s &6 we OF o8 o

-

102,

.

85

110y

e

selan

-

R,
<
=i

asl

iy
0

J:t:
60

3

=
L

.W&

E§
Ko

L)

-

o

]
L
0

0.

-

D.

NO.OF TZSTS
AV. SALINITY

P

N

AV.

I..

r
vl

MARY

I

e
JA

S U

n

"

n
"

ver cent

i

 ”
O

&1,
45,

sl
%1
z

>
)

eat

m
Analyses

alinity
e D,O.

inimum D,

nity
g,

O.

Average 8

i
-
-

Averag

I

¢
C

S

No.
No. D.

* gingle Sample



106

TABLE 3 (Cent'é)

DISSOLVED OXYQGEN TESTS -

SECTION #10

HEMPSTEAD

BAY

1938

SAMPLING POINTS igk. i Fem 3 _Ysm s 1&m
;East Rock- :Long Beach ; Jones Inlet ;
saway Inlet :R.R. Br;dggi i : . E
e B L DO, § B n DBk B f T B BB
100 ¢ - :100:112, : 99 & - 10l ¢ - &
t 98 1124, & 92 :102. : 9% 118, 100 ¢ = 3
S W .- 96 3112. : gl 511%. el T
NO, OF SAWPLES : 2: 1 ¢ 3: 3 ; 33 2 : 23 0 :
AVERAGE SALINITY: 99 : P o6 : : o6 : 1101 3 i
AEBAGE Do O - b o d oo 3 8300 % . AIKy 8 3o §
MINIMUM D. 0. iigh, i ilop, & 118 4 4 o
SULMARY
No. Sallinity Tests 10
No. D. O. Analyses
Average Salinity 97. ver cent

Average D. 0.

Minimum D. O.

% Single Sample

114,

102.

n n



H i

aTdwEg STIUTE =

*00T 0 °C WNWTUTH
*601 *g *C o3vaeAY
*16 £3TuUT RS oBeaoAY
sesfTEUY °C °*C °ON

¢
i ‘sgs0] K3TulTes °*ON

XEVENRDNS

oAt 8 XL & © —TG0T: ¢ ‘0 ' MIE
: : 3 21 : k : : : % 3
= b : - ¥ = 5 3 - s ¥ "ol A T | .md
: - ST L ¥ T06 CALINI VS "AY
Yo L f=s G0, U T ¢ & ¢ c :SISEL JO0°ON
P, T = Nl 6 ™ ¢ Ty W - ¢ - ¢ “00T*® mm "
i o go= g Cor STRE S ERT & & &8 *COT? mw !
s8¢ 0°G 1B S0°GIB f 0GB 07 e
: . . pmHmH w hm>wm : nm>ﬂm m : .Iw
1 eA0Q ¢ DpuBTSI ¢ TIIBD ¢ anfodeaueg 3
¢ avegn ¢ 9JTd SJO YInop ol S0UBJIQUTE * -
T &aLr - Gt pLit ¢ 4Lt s VIL - SINIOd
: : : . s . ON ITIIVE

*L0T

I¥Q wBom e«nma
TI# NOIIDE
QC6T — SISEL ”-1906 QU,, 10SSIC
(p,2u0)) € At



SECTICN #12
LOWER EAST RIVER

TABLE 3 (Cont'd)
DISSOLVED ©XYGEN TZSTS - 1938

108

R BRSO 20 PP AP 90 0 22 2% g8 P 55 20 P4 AR s as 04 SW s DO:I' LI 'I‘l_-"' LR
& o] FUAWVAAH TN oy U
=N [ * e 2 ¢ ® s s e 0 : ©
wd sl W dorramgod 1 e o -

= om O] A e~~~ A <
o]l B b |
l_' Ll G) 'l"l 4% 2B e 40 28 20 2% 2B &% D % 2k 2B =w gwles am|er s sa ..1
s -l o WO OWOT N N oy {
[ s] m O M0 D=0 | I~ ¢
48 sl e 88 86 o0 40|50 adisr 24 2B 6P 4P 95 48 w0 o8 PP o804 av|ss “aE 2 o s ..{
0 of MO O MO MK LONS m‘ LV
Lel:e] C " ®» s » % 0 ® 8 @ ® » ol
e I T = . O N\~ 0NG Mone-O P —i gl
=] —+ & a =3 NN H AN i QaJ |
o O Sk . I
ri. m t.‘) U) ®® o® 20 20 P PP PO PS 4P AP 83 we aB| e e =i gg s CO'I' ..I
o ol O Mt of %0 O\ ONLONC (U I |
= L B N R N N N bt e =1 B o | i i
- ,.,.I‘.. *2 o0 30 s8| es selvr 30 S8 2P P £5 40 20 80 »P oV 20 sslaw LI 'Oi.b ..|
. . OO OO H 0 i My A
+ o ® o a & & o s ¢ o o ® »
FERNTR 9 s rMaso Nt o e O O‘ \C
[ ) 0o = T B A0 TAVRAVE AV AV oF st} ~ Oy
o QU - !
H m E C: a8 A 2% 4% 40 B 6 S9 2P 4P S5 4% 80 a2 ssise snlss ..“. L3
Qd of ONCNONG T~ P50 0| O] N | |
L= ] w0 [ e N OANCAN AN AN SAN SN oA ¢ AN ¢ ~ L i |
s 28| 68 29 ov 20 nsloes 2d]|> 20 o0 wa 25 20 42 o8 40 99 2822 s5/0s 88 2 s s otl
I 4 OFOWwWONH OGN o Oy
= o ® 8 2 2 9t & o @ . .
HOM sf W\ MO avinak 1 oy ol
o] °LD = YRV et Sad A R
Q¥ + B O ! | i H
r—*l Q @ F—{ ®S S8 o5 6b 22 20 o 20 b 2o 4o sr|ee safes o.}.' 00;0. -
[ R= A . = \OC O M QY Cy LWy |
o M| WGOCWC L \O.C M Wa i }
&% 2¢| ae ma am S ss es s e 40 2% 20 B A4 s % 9t 20 e *2® Sh 2% sl Y .‘II. .-]
by - ~ 80 M0 O M O W 0 0
+ (@ LI Y I I I I N »
We n o M rAovAnteina] o ‘ T3 s
a8} w Qo [ Cd MMM ] ] =i o 1
alf g g
r""' s—‘ m“—‘ % 28| St 20 00 56 28 88 20 20 2o 8 G#|re pslas axlwm oh = a
M . PP NP~ MONC g
[ [a1] iz LOONCANC\ONO WAL LOV~ —] N
80 44| 2" B af 98 48| v 202> L0 2 2P 3R 0B O"'“ 5 4% 48] *% ge|es se  rs sa|ew -
= - BOND MM MO & C:‘l
I =) O ® 0 o 8 4 N 0o o ¥ o
0 8 = eNE0 0NO O LVOI XC o Uy FO{
=1 A4 [ AT 20 LAt aN Pa W Es g — Py
o &~ O ; i i
"—! Q o *® os o 49 4% 86 00 2d 25 28 v 33 s> gp|ef an]ee 0.‘.. 0'.
Ll - MIMANCALC 0NC N (U0 ® a 1
faFgyas W] O\O\C\O\C\L IO 10w ~ Ot !

*® 2| o8 20 Sp EF BE| DO 08 20 oo e o 2% 58 50 26 02 o0 se|"e seles sa| s se . 00 oo

o i

= i W O] ©

— w0 A = o .

I E = S ==

P L]

;.ESH » {1::’ . o [ z

QO o<t B = H

0 e, ul gl <« =

per cent

i

68
58

ARY
A7

Salinity Tests

Q.

S UMM

dinimum D,

i

&

No. D. C. Analyses
Average Salinity
Average D, O,

No,

-



O
b

..,
2

3 CONT'D.
DISSOLVED OXYGEN TESTS -

TASL

1938

#13

Eil RIVER

SECTION

Hif

a% am

13D

130

1378

Be oy

134

pe

PLING POINTS

Py

SA

)

&3]

™
o D
3 4 e
b

= >
o3
(@R is ]
=
e a8 49 oo
= Q
< O
O+ G
e WD
+ W
0o »T

Qw5
SEES
298
" Bs 26 s
HEQ O
T B
O s
ISETQT N
£~ N
n m

G
T O e
—
=R (s}
e 40 20 oo

n o
= I
QT
O~
]
L EID
[#5]

G4 »
T OO
- L L
pis AR
P se By oo

a

*3 e

Lip]

e oo

(@]

"5 oo

*

4 o

D, O,

ar oo

o »9

Q

a2 o

3]

.o 20

28 80 ®5 A6 68 =0 2% @8 ¢ o3 WFE wE WW

N0 O 6%

- » » - L
OO~ 1 |
et

B8 98 B S% S s6 65 &8 OH BB wE WE eD

NC P MNP = :
Raia?Fuatoa ok NN EEE SN DR BLE G S

% 06 B8 89 bs 40 a6 a8 50 s3 2b ss s

NIO~O O\CF O OO

® ® » 8 o o @ » » L ]
\C M\P-LOVOSE O WO MNO S
ONOVSONE MMYMYONE — O A

* 22 as 4P 28 25 22 3R 86 23 4P as 40

N O PP OO B0 S0
PMWCAL P-MPAC N

59 88 29 05 00 59 4D 96 60 4% 60 9 o6 26 55

»a

-w

1

.

aw

i

*5 =8 op

o C\Cd MMM O W (W0 V0=t LOWO\O

P 6 & 0 4 » e+ o I3 9
C\IC\J—i‘O\O\L(‘\f\f o\ GO
ONONONEOANO\ONOND 4 ot 1=

»
F M s O

MY ONG LD

®P 28 49 A% 2P 28 BB 2 26 2P 2B A S5 4B 2® 38 % B0

= = PP~ POV H WO = OO
QU MNP PP P N MY MG

®% a8 22 2% 2 F0 27 F3 2@ AT 8P 0T 98 2B 4 2 50 2

ONG B0 ONEO 80 \.)-J'L(\C‘\ﬁOBO

e @ & & 3 3 ®m B v 0 @

L)

wawﬂmmommwcﬁﬁm
0 B0 PP WDLONE FAN ok <

1

2% 98 80 6P 32 58 $8 G SP 4 $F % ST B4 ¥V 8 s wm

SOUNTA BAT e o o WO O W0 O
A S IO~ PO 0N

1

®8 ®o o5 0D 4P ) s 20 b5 28 5 S BF 9D 06 68 s er

-n

e oo

.

= &

3C

iy

e® wp

CEEEY

. L_.[:\“ 5\]
- *
ol =
= (AT
as e - -
\C Yy
» .
ol
LY i
a% selsw ooi
L]
|
1
a® sd ve s
o o
» ’I
~| O
o
]
ER palse .0:
{
I
ah sl e "!
—~ 0
. L
w0l
= n—!|
- am 04 a8
} {
I
|
.
. (@]
(&
L] »
e £
rxg 7
& =
Ao
{;‘] g
-
4 P

M ARY

5 U M}

(o]
[y

par cant
49,4 pcr cont
10.6 per cent

51

o1
44.

n n

2 O

nn P>

O P

H e
[N = I

OO O

43 <€

o S » @

S edAA

ot O

- o0&

[ -f:.’.'-bﬁg

nNA o a

P

* s OO ¢

OBk B

== R =



110

R CONT'D..

TABLE
DISSOLVED OXYGE
LC

)38

»

ZR

N TESTS - 19
CTION #14

¥ER HUDSCN RIV

S=

t:

CLENT

-8 =&

14¢

148

- a8

1HA

)
®
-
»

SAMPLING POINTS

Spuyten
Duyvil
Hudson
River

Hud- ¢
son River :

West 155th
t.

8

.
-
.
-
L4
-
.
-

River

e
t.
son

Hudgon
River

m eb a0 P b

L

(&]

s oo

wn

an aw

0

S

se oo

P.Ca

e e

Se

48 a% 20 29 88 8 2 &>
Iyt Solify
» " ®* ® L]
N~ 1|
O\LﬁG\C\:

O
Mredred 3

2% b s 26 44 pw P D

s a0 8 =% 0 @5 b o8

O ) MN\C W
= My 11

e 28 25 38 ¢35 4 2 s

M=t 50 N CAND I
o o ~ & ¢ 9 @
=4 WO O =+ W0
OIS = LOV-

P ud t® ae o5 63 8D EF

MO yMed U
WONP— = A

SP &% af as =P 2 25 s
TolteYaliTo¥e
L3 L ® o L3

M~ 00N
W= w0 Wy

2% 45 e% S8 66 4F i 90

UA~MOU © "
ey g

*s 28 LS8 28 se o5 s

s mw

L.I‘\

CEE T

LY

*
L4

.
.

\c
1

- W

s W4

TY

ALINT

WAGE S

ﬂl‘:ﬂ

AVE

ee os| 5 ww

-

(‘.‘20 y

m

L 5

52a

®
*
-

SN

8

.
*

.

as es»

36,

o

ARY

NF vE
POTaP T

g U

4
ul

Salinity Te

No.

2e

per cent

30

Avergge Salinity

1"

67,0

0.

Average D,

C.

Minimum D.

.
o



111

»les to center line of

11y spaced roints North of
New York City-Ycnkers

SECTION #15
HUDSON RIVER

.

TABLE 3 CONT'D.’
ive equa

DISSCLVED OXYGEN TESTS - 1938
sing at right ang
% T

gt. Vincent at

]

river a

Mt,
Boundary Line.)

(Traver

*8 sdleoe os| v P8 26 4% 8F ST se FE 2V 4B 86 28 % 28 BB se BB S8 B 4P SH 8 AP 2 M| vE E wE aE FTE e FE EW
o WMONOINONONNOF UR~AIMt O O™ AV BT e
O e ® & ® @ 3 & ® e a & ® » 4 & e o 8 B 8 = .
o O IO~ HUIOV OV T OO N QULONO | 1 11 8 W =
% Al O UWOND P10 10 $0 B0 50 B0 §0 50 50 60 I-T0 PP~ M~ £
rdlev o2|2s 29 #0 80 25 54 ws 25 40 84 o5 04 44 28 29 P9 45 21 4% b 20 20 5 8 e8se ss| Es wEl2e sE e we :OE B
. NN ONAUNYOYNOYWOST M0 OCOOS\C O (o L (&)
28] Aalaat ot ot a Nath, ot o Ta¥h o et aViFe  IF BaVEaUR VA VNP VAN BN B S | aJ QO ¢,
®® anl e Sl sn S0 ah 54 o4 e oy e §F &% 65 8e SV ¢4 aE es PSS PO B2 2% $5& PO 26 aE s A ak| s g FEF aE = L4 m= =
. LC\HF\HOL(\.I\HCUL’\\C CUJ\HG\C\’OBOC\OJ e I o
*= a ® o @ = = e ® ° & & ® = = O}
- LF ONMMN-=F P-TSO (=t O\\L ONOMBONGCYNC 1 1 | 1 o I~ m O
A Al \O\O MWD P10 B 80 0 B0 B0 ¥ B0 X0 PP~ aJ I~ °
LY NOANARTaY s o)
r—-l a2 p8loe we as 20 38 2d 55 90 4P EW B0 S8 ST S0 2P 49 BE SP 2P 4P A O a8 ® 0l ee PR rr pw == lli" . O O m ,\'—:’—
. QN AU IO ONLOV ] o HNO\OND O o I~ | \O ~
| PRI NN N A 4 4000 1 1 3 1] & g ! >
BE BEl A% a8l 0P SF 2H S5 20 =S A% 4 A8 A% B8 A% 8 2P % 40 2B s B 2% a2k P e »e »0 aw o® ¥ FE aw ws W8 m
» cO ONEO’GO:P\LISOBO\OOLC\L(‘#OH\OJ\OL(\P—F‘*- oy O
(@] = ® e ® ® o & » ®» 6 e ®© @ ® 8 & » @ » B & & & @ o r‘-‘:
i HWOONON-OC UV HO NSO IONANSS ONNN 4 MO 0N ON = . w w
O A VO O WO \OC\O OO B0 =80 &0 OV 30 B0 P80 P~ =~ aJ ~N W = 2 0O
LY ~ ik 0w >
rje= osfea 0.] 2% 28 °8 22 45 s % 48 &8 &2 P S5 A3 B S8 4% 48 6% % 55 0 s ss| 29 sl r= wxlww -trlll'll' LR y-—': @« :>:+3
of N0 IO UMMM O A MO O] = ; B o
w e MMM MM MY MO O MU O o O QU QT O (a¥] (aY/ | o "';GSEC:O.
BE SE % S8l c8 40 SB 08 20 OF S G0 PP S5 25 55 2D 00 B 20 2D 44 DS OB S0 20 05 9P 8| TF sa| ** S| 2 pe *s ap w P g H
- L(\OHOI\\C\OT:OL(‘\L(\K\U\N\NU\bOOOI\OO \O O ot T o o
(®) * & & ¢ ® o @ » a8 & @ ® s © a8 @ - » - jo SR o = e
o 0 W0 VKot 1 PAF O OIS K0\ W 0 P S 1 T T~ \O| %0 O
% A O OLOND N0 P—T0 0 ONCNEOND I B0 0 IS0 laV r~ ré %ga
1 - QU
H ®® Bl ar 6P o8 38 4P SF 44 BE FE SF BT 4D O B B 0 TP AP 25 29 F6 WG S LS 99| A0 SR @S | EF mm S BB m m cj :ﬁ g
. mmmmmmm%mommmﬁomﬂmowm P | T oy IR s,
0 DATZWATALAT LAY AL NaVE A TAVRAVEaV AV AN AV S AVIFEY R AUFE I s B S oJ o 66;)0;5
mE ARl es esina 98 09 05 40 59 20 60 50 S0 £O 29 40 S0 40 GQ S5 20 S 4B 20 20 00 9 e[ 28 o ** se| e as s am z z 4 4‘:5
- AU LONH P~ O 1 ONOYMS0 IO O U0 O - o 4y
(@ @ ® » 2 » s e @ ® @ e p * a4 B2 2 2 & 2 2 @ - ®
. OO INOVHONWCTFH IO VOHONAHO NS 1 |} ~ < ¥
g Al 0 LN P\C F~N-30 Y0 OVE0 $0 30 M¥0 ¥0 80 €0 M~¥0 ¥ M~
r=d| 25 28/ 55 24 20 24 4» sn s+ o 45 4% 55 28 B0 40 88 2% 38 % 29 33 05 as s+ 60 galss as| ss as| 5w sw|es =»
of QU OJOUOU QU MYNOL X0 Mgy TO LOWD = \0 O O\C M~ il D
) N\N\MN\N\MMNM&NNNHHNHC\JNHH | [ o (8%
FE SF|l 0% 00|06 0 69 55 FO 66 6 SE A BE 66 o6 % sa PE B & SE 4 9% 8% 48 4 6% s¢| se av| ae 4| a6 s0jsPp a0
© o
= NEEHE E
4 2 S HEKD (D
. OA§zq-a-
8= gyl MG oH O
= el I s
y O O <gli> <= ot
v oy Znlgn<agalsE A




112

TABLE

3 CONT'D

DISSOLVED OXYGEN TESTS - 193&
SECTION #16
HUDSCN RIVER

(Traversing at right angles tc center
line of river at five equally spaced
points from the New York-New Jersey

State Boundary Line.)
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POINTS g 1E & 16m 4  JEH 3 CYAD . e - 160 s
t 8,% D.0.: S.i Du.0.: S.: D.0.: 8.t D.O.: S.: D.O. &
P 17: 89.2: 1li §3.5: 121 &7.0: 12 98.2: 123 9.7 :
: 17: &1,7: 12 86,0: 17: SS.C: 12: &3.4: 127 94,5 :
17 85,733 12 82,5: 17y 88,9: 15: 93%.Hh: 12: 93,8 ¢
. 17 89,08 ib: 85,73 181 89.5: 17t 98,01 188 95.0 #
s 123 86,1: 17: 83.8: 12: 91.8: 12: 95.2: 12: 82,5 ¢
: 1ly 90,U4: 12: 24 ,.8: 16: &8.3: 153 97.0: 12: 91.6
t 17: 92,2: 15: &6, s 12: 92,2 10: 99,9: 10:10C.
: 17:+°93.9: 15: 89.3: 12: 84,7y 1lUs 90.6: 12: 93.0 :
3 17t B9.,8: 1B 91.97 12% 92,7212y 985.0r 168 95,0 »
s 129 9%.3 l?Lugc 0: 15: 96.48: 16: 9b.7: - & -~
NC, OF $ ] : ¢ 2 z s - :
SAMPLES $ 108 10 2 10: 10 3 10¢ 10 10: 10 2 G & 9§ -
AVERAGE s : g 5 $ z 3 $ 3 : .
SALINITY : 16 s 14 : 1k : 14 s 12: 3
AVERAGE : : B 6 : : : : : :
D,0. : 3 89,3 36,95 : 89 7: : 95 % £ ol
MINIMUM $ 3 1 g $ 3 N : : :
De O, : s 81,73 3 82,5: s 84,7 3 83 L. : 83,5 3
SUMMARY
No, Salinity Tests Lg
NO. Dn Oo A.n?i.].:)fses LI'S
Average Salinity - 14 per cent
Average D, O, 91.0 *® "
Minimum D, €. 8L.7T ¢ "
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TARLE 3 0HT'D.
DISSOLVED OXiGEN TESTS -
EXCIION #21

ILONG IJLLND SCUND

1938

117

SANPLI WG

POINTS : el 3 21B 1 210 : 21p ¢ 2E 3
¢ Smith- : C?f 0ld-: Entrance:Port Jef-;, Entrance @
¢+ town t£1924 Pt.:Port Jef-: rerson : Setauxet
3 Bay tGong Buon,: fexrson Her .r -t Harbor
: : #L11A ¢ Harbor : Lighu & :
: H : 1 Beli 3Buoy: .
H : 1 : . A L -
§ Byt Dals3 Be3 D03 Bst Dy0e3 Ba: T.043 B.3 De0,e 3
s &84:122, 7 823 - 3 &3:121, * 80: -~ ¢ 813110, :
: B8 =~ 3 BE2lES, 1807 - 5 &0: - t 80212%.
: &2: - : g2:12Lk, : g0: - : &Y4: 66,0: &&: 61.2 :
T 84 28.9: gh:121. @ 80: - : &6: 58,7 8&:1lk4,
s 87: 67.0: &7: 90,8: 84:10%, ¢ - ¢t = § w it = 3
T R T S S R S T

NO. OF s : : : : T k : : 3 :

%EEELES $ B 4 & B f ki B 3 e B « dw U .

VERAGE : : : : : : : : :

SALINITY & &l : 83 : 82: 833 - I

AVERAGE : : t ¥ $ i § 3 3

S : 29,32 118+ 111, 3 2 62,4 100, 8

N . : i 3 . F 4 . $ s 5

D, 0. ¢ 3 Gi.Dy -3 808  pI10%. s = BATL L. B1.2%

SUM MARY

No. Salinity Tests
No. D. 0. Analyses
Average Salinity
Average D. O.

Minimum D. O.

24

16

a3 per cent

99.5 f 1]
58,7 O n
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TABLE 3 COHT'L.o

DISSOLVED OXYCEN TESTS -
SECTION #op

LONG ISLAND SOUND

1933

SAMPLING : : : : : s
POINTS : 224 : 22B @ 22C % 22D 2 228 ’
¢ Channel :Executieon: Nun Buoy: Mamareo- :Light Buoy:

: into : Rock : # i neck :Ryram 3

¢t Pelham : Light i Harbkor : Point :

3 Bawv 3 : __s i ¢

. S|: DaOo: Sc‘ Da(?o: SQ:__QRO < ﬁn_"_ D«-Oc: S'); DoOo H

} : -1 : 1 . B : 8 ; . - }

! 69: 22,03 71: 55,53 73: 3%,3: 80: 6h,8: 76: 31.6 :

¢ 80: 95.0: 33: 97.0: &7 2L 8 83:116, : 88:121.

: T8:110.3% 324111, ¢ 78:11%. 2 7&: &7.0: 86; 8L.0

T 803120, @ &2.11Y%, & &1:106. : &2, 7i.4: &6: 9h4.3

: 80.113. ¢ 822115, ¢ 85:108. ¢ 79: 74,31 &%.104. o

NO, OF - i { $ ¥ i x 2 g - : t
SAMPLES + F: & : B: 5 3 B: 5 & 5 B i 5y 0§
AVERAGE = s : : . > WS ‘ :
SALINITY : 77: : 30 : 21 s E1. e Al 3
AVERAGE H : 2 : : 4 $ . : : :
i W t $92,0: :93%: +900: . 82.7: s 86,4 .
MINIMUM : z 3 : : s A .
. s A% €4, 8: s B 6 1

D.O.

¢ 22,0

32
hTT
&

%]
- u

SUMMARY

No. Balinity Tests
No. Ds O. Analyrses
Average Salinity
Average D, O.

Minimum D. O.

25
25
8l
89.9
22,0

per cent

n i

i} n
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described below was used by the Water Pollution Survey,
of the U.S. Works Progress Administration, for the collec-
tion of samples of water for the cdetermination of the dis-
solved oxygen content. This work was done for the Inter-
state Sanitation Commission, which is the Sponsor of this
Project.

The work was performed in the various parts of the
Interstate Sanitation District, which includes the Hudson
River from Peekskill to the Upper New York Harbor, the
Lower New York Harbor, Raritan Bay, Arthur Kill, Newark
Bay, Kill van Kull, the East River, the Harlem River, and
the waters along the North Shore of Long Island asg far
east as Port Jefferson, and on the South Shore of Long
Island to Babylon.

It was found that the description of the apparatus
given in the Standarc Methods of the American Public Health
Association was not in sufficient detail so that the
apparatus cculd be reacdily assembled., For this reason it
was thought that a complete desceription of the apparatus
might be of value to other pecple who desire tc ccllect
samples of water frcm various depths below the surface, and
particulerly samples for the determination of the dissolved
oxygen.

Upcn test it was found that the volume of the air in
the sampler with a 125 ml. bottle in place wa=s 1,680 ml.
and with & 300 ml. bottle in place was 1,400 ml. Therefore,
the requirements of the standard metheds for a three-feold
displacement of the¢ volume of the semple are 2mply met with
this device. The time required tc fill the sampler under a
head of &pproximately two inches was fcund te be one minute
and twenty seconds.

For the purpose of obtaining the temperature <f the
water a standard thermometer was used. This had #n engraved
stem from minus 10 degrees Centigrade tc plus 110 Centigrade,
czalibrated for tetal immersion. Its approximrte length was
17-1/2 centimeters. This type of thermometer was selected
so that it would be completely within the container and
there would be much less likelihood of brenknge than when
the thermometer prcjected from the sampling equipment.

Two samplers were in constant use during the summer on
separate boats, anéd functiocned very satisfactorily. The
cnly difficulty encountered was due to the faet that in a
swiftly-running current on severzl cccasicns the sampling
device was given a rctating mcticn, which twisted the trip
cord with the 1ift cord. This was nct a sericus difficulty
as the trip cord wus strong encugh to be used for lifting
the apparatus, and by slncking away on the 1lift cord the
trip cord could be satisfactorily used.



120

Efforts were made to purchase a similar device from
laboratory supply houses, but we were unsuccessful In this
endeavor. The apparatus was, therefore, carefully designed
and its manufacture was given out to contract. The cost of
the samplers averaged $35 each. The specifications for the
fabrication of the sample collecter will be found in Appendix
B, pages 1 to 5.
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Apnendix 1

SPECITICATIONS COVERING

WATER SAKPLER

IFOR DISSOLVED OXYCEN TESTS

This specification describes a Water Samplar
for the determination of dissolved oxy:en.

The Water Sampler is of all metal; in cylinder
form; with sealed bottom; a removahle clamped
on head to which 1s attached a manually oper-
atod service cock for inflow of water with an
inner extension for a rubber tube connection;

a plpe vent tube for alr escape when sampler
1s filling; angle ears furnishing means for
connection of bail and also means for clamping
dovm the head with wing nut bolts which are
attached to the ears on sides of cylinder body.

The inside of sampler contains a fixed holder
for thermometer and a removable spring member
for holding the sampling bottle. The inside
of head is fitted with a retained rubber seal-
1ng gasket.

The Water Sampler is to have an inside dlameter
of 4 inoches: an inside depth of approximately
9~1/4 inches.

The Water Sampler shall be constructed of the
following materials:

Base and Head of standard 4-inch malleable
iron pine caps.

Body of standard 4-inch wrought iron pipe.
Vent of standard 1/4-inch wrought iron pipe
and els.

Ears on body and head, of wrought iron or
steecl.

Ball of steel wire.

Clampingz Belts of bronze or brass.

Intake service cock of bronze.

Spring of phosphor spring bronze.

DETATL, MANUFACTURE

The hase shall be a standard 4-inch malleable
iron pipe cap, approximately 4-inches diameter.
Cap shall be machined only on the bottom.
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) (a) The body shall be of stan.ard 4=-inch wrot.

iron pipe with thread connection to base;

the upper end to be machined smooth for a
casket fitting and to give an inside depnth

of approximately 9—1/4 inches when base is
screwed home tight.

NOTE: The use of a 12-inch nipple is most

economical for the body.

(1]

RODY (

(b) The thermometer holder shall be a 3/8
ineh iron pipe 7 inches long with at least

six (6)-1/8 inch holes equally spaced through-
out its length: the pipe is to be firmly held
to orne side of body with clamps, secured by
rivets through clamps and body, the rivets
upset in countersunk holes and finished smooth
or spot welded. The ends of the thermometer
holder are to be 1-1/2 inches bhelow top and
1/2 inch from bettom, resncctively, of body
of receptacle.

{e¢) A retaining hoop of 1/8" x 1/2" band
shall be riveted or welded along the inner
circumference of the body, approximately 2
ineihes from tho top, to prevent the spring
element from lifting out with sampling bottle.
The onds of the hoop shall necarly mcet the
thermometer holder.

(d) Two sarg shall bec securecd to opposite
sides of body for conncetion of clamning bolts.
The ears shall be thoroushly wolded around or
fastoned with two (2) 3/13 inch round hcad
riveta from inside, upsot in countorsunk holos
and finished smooth. The ears shall be of
channel shape, 1" x 1" x 1/8" wall, anvroxi-
mately 1 inch long, with lower part of exten-
sions cut back or rounded.

(e) Clarmping bolts shall be not less than
5/16" diameter by 3=1/4 inches long, with wing
nuts, both to be of brass or bronze. Ilead

end of bolts - with heads removed = secured in
ears by 5/32" steel pin bearing with spaeers
to keep bolt central; the pin bearing of bolts
shall be approximately 2 inches from top of
body: the thread end of bolts shall be upset
to prevent loss of wing nuts.

HEAD (7) (a) The head shall be a standard 4-inch
malleable iron pipe cap, machined to an inside
diameter of approximately 4~9/16 inches, to

provide an easy fit over top of body: an cute
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Appendix 3

(a) (Continued)

side diameter of 5 inches; an inside denth of
3/4 inch at flange %¥th inner head surface
machined 1/4 ineh for gasket contact at clarp=-
ing point.

(b) The upper surface of head shall be step-
face machined, The center area shall be ap-
proximately 1-3/4 inches diameter; thc outcr
arca shall extend 1 inch inward from rin,
leaving the edge rounding, and giving 7/8 inch
width of flat surface for car attachments.
The cap, at centcer, shall be drilled and
tapped for a ticht fitting 3/8" brass pipe
nipple; also drilled and tanped anproximately
1 inch from outer rim, 1/2 inch off center
between bail ears, for 1/4 inch wvent vnipe
thread. o

(¢) Air vent shall be 1/4 inch iron piBe
nipple, 3 inches long, topned with a 90 street
el., and a 90° straight el., turned so as to
give vent opening on underside of assembly; the
flange of the straight el. to be cut off hori-
zontally, raising the opening to the line of
1ts insids annle. 4Alr vent opening shall be at
£ highar polnt than top openlng of inlet ook,

fd) FEars for bail with extensions for engace-
ment of clamoing bolts shall be 3/4 inches
wide, cut from 1-1/2" x 1-1/2 x 1/2' angle iron.
The upright flange shall be drilled to reccelve
the bail, The horizontal flange shall extend
over the rim of cap 1/2 inch, with the cnd slot-
ted to receive the clamning bholt. The tins of
the horizontal angle shall be swaged upward, to
keep wing nut from sliding off. The ears shall -
be secured by two 3/16" R.H. iron rivets, ex-
tending through from top, and upset in counter-
sunk holes on rnderside of head and finished
smooth.

(¢) The bail shall bc of not less than 3/16"
steel wire with height anproximately 4-1/2 inches
and 1/2 inch cve loop formed at top center for
rope attachment,
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Ap-~endix 4
(Continued) '

(f) The ‘ntake valve shall be a 3/8" “ironze
8ervice Gook with lever approximately 2-1/2
inches long. The lever shall be tent, to

drop the end 1/2 inch below center when valve
1s closed. A 1/8 inch heole shall be drilled
through its width, at end, for trip cord.

The =ervice Cock shall be connected to the

head by a 5/8 inch brass pipe nipple with tight
fitting threads. The Service Cock shall fit
tightly against the head. The nipple shall pro-
jeet inside the head approximately 1/2 inch.
The connection for rubber tubing shall be a %/8
ineh O0.D. brass tube 1 ineh long, 1/32 inch
wall, with one-half of 1ts length a force fit
into the nipple and the outer corner of lower
end rounded to recelve tubing.

(g) The Sasket on inside of cap shall be 1/8
inch gasket rubber. It shall be pierced for
nipnle and vent. It shall be held by galvan-
ized steel disc washer 3 inches diameter by
1/32 inch thick; the latter shall be secured
by hexagon brass nut turned tight on nipple.

.

hold The sampling bottle shall consist of two
strips of spring phosphor bronze 3/4 inch wide,
0.015 inch thick, approximately 18 inehes long.
They shall he formed in rectangular U shapes
having a base width of 3-1/2 inches, gnd the
uprights corrugated or fluted crcsswise, the
outer contours of which shall be practically
perpendicular to the base: the depth and width
of corrugations shall be determined by the size
of the sampling bottle to be used: the ends of
spring members shall be inclined outward to
contact the walls of Sampler: the two spring
members shall be joined at right angles, central
to their base, by copper rivets.

(a) SFring 9lement for inside of sampler to

(p) A rectansular U base to support the snring

element shall be made of 3/4" by 1/16"vrass
This U support shall be 2" wide; 2" high; with
outward horizontal terminals extending the width
of, and Tastened to the base of one of the
spring eloments with copper rivets.

With the Spring unit in the Sampler», the result
required is an easy insertion and erect posture
of bottle with tension of spring against bottle
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Appendix <5

(b) (Continued)

and Sampler walls; at least two poi*ts of
the corrucations shall contact the sides
of bottle.

All material used shall be new and of good
quality. All construction éperations shall
be done in workmanlike manner.

The completely assembled cawnler, less all

bronze and brass parts and bas'et, shall be
thoroughly hot dipped galvanized, inside and
out. The thread in center of head shall be
cleaned with tap after galvanizing, hefore
assenbly of Service %ock.

The head of sampler shall be seccured to the
body by a chain, about 2" in length, and
with a tension strength of 100 lbs. It shall
be rust proofed and riveted midway between
the clamping features, with sufficient slack
to permit ease in placement of top.

NOTE 1. A blue print of 5/16/1938, U. S.
Works Progress Administration, ”ater Pallution
Survey, entitled "Water Sampler," covers the
desipn and construction practically as des-
eribed in this "“ec1floatlon (sce Plate No.2)

Modifications of material used in the main

gtrusture were adopted for the purpose of
lessening the cosgt in manufacture. Tts
increase in weight over materlal called for
in blue print makes the use of lead disc
weishts in the bottom, and also their retaine
ing fecatures unnccese ary. It 'was also found
uua;rahlb to usc no washers under the wing
nuts

The addition of "Tie Chain" is sugzoested to
[t )
provent loss of lower element when in use.

NOTE 2. A disc of 1/8 inch tnick gasket
rubber shall be placed in the bottom of
sampler, full diameter, as a qushion to

protect thermometer dbulb.



