REET-PRY

INY'E NEW YORK UNIVERSITY

"
beeoxxt

PERS]:,

S

College of Engineering
RESEARCH DIVISION
University Heights, New York 53, N. Y.

EE1fTect
o f
CABIN CRUISER WASTE DISCHARGE

o n

EATONS NECK, LONG ISLAND
Harbor Waters




VMHOA MIN ‘ONVISI ONOT

J084YvH MDO3IN SNOLVA




EFFECT OF CABIN CRUISER WASTE DISCHARGE

on

EATONS NECK, LONG ISLAND HARBOR WATERS

REPORT

Y

Prepared by

WILLIAM T. INGRAM
Associate Professor of
Public Health Engineering
New York University

for the

INTERSTATE SANITATION COMMISSION
110 William Street
New York 38, N. Y.

AIR and WATER POLLUTION Research Section
Research Division
New York University
College of Engineering

December, 1953



ACKNOWLEDGEMENT

New York University College of Engineering,
under the sponsorship of the Interstate Sanitation
Commission has conducted a study of the effect of
sewage pollution emanating from small beocats while
at anchcer in the protected harbor of Eatons Neck,
Long Island during the summer of 1953. This study
could not have been conducted without the willing
cooperation of the United Stated Coast Guard, and
the New York State Department of Conservation. A
grateful acknowledgement is made here for those
services.



CONTENTS

SUMMARY AND CONCLUSIONS
INTRODUCTION

Definition of Prohlem
Elforts Lo Conteol Pollution
by Small Craft

SURVEY METIIODS
A Study of Eatcns Neck Harbor
SURVEY RESULTS

Pollution Observed in Eatons
Neck Harbor

Boet Activity

T:ical Movement

Combined Effect of Tide and
Ecat Activity

Effect of Total Number of Boats

Effect of Seasonal Buildup

Direct Effect of Boat Waste
Lischarges

INTERFRETATIONS AND RECOMMENDATIONS

Summary of Interpretations
Recommendations

REFERENCES
APPENDIX

Page

11

17

3y
47

k9



ILLUSTRATIONS

Eatons Neck Harbor - Opposite Title Page
Map of Eatons Neclk Harbor After Page 18

Bacteriological Sampler 19
MPN Mezn, Mode, Median Groupings 28
Mean MPN Before 7 A.M. 31
Mean MPN After 9 A.M. 31
Mean MPN on Low Flooding Tide 35

Mean MPN on Low Ebblng Tlde 35



SUMMARY

Pleasure boating requires the presence of

waters relatively free from pollution. The
introduction of pollution into relatively pure
waters can presage the abandonment of individu-
als and boating organizatlions using these waters.
In addition to the aesthetlic repulsion engendered
in many individuals by the discharge of raw sewage
into boating waters, pollution from small boats
while in anchorage is one that can conceivably
have an adverse effect on the bathing and shell-
fish wising qualities of these secluded harbor
waters.

A survey to determine the effect of
pollution from small boats was made at Eatons
Neck Harbor, Long Island during the summer
season 1953. Eatons Harbor is a small protected
harbor with an approximate water area seven hun-
dred feet wlde and three thousand feet long. One
thousand five hundred feet of the length i1s well
sheltered behind a sand spit and serves as the
principal area of overnight anchorage for cabin
cruisers.

Boat concentrations of from twenty-two to

fifty-elight were noted at the time of survey.



Eleven surveys were made on either Satur-
day or Sunday during the summer. One survey was
made by the New York State Conservation Depart-
ment before the season started. One was made
mid-week and mid-season. The total number of
weekend samples was three hundred and eighty-
four. The total number of off-season samples
was twenty-three.

Distribution analyses of samples accord-
ing to tidal cycle show that one hundred sixty-
one were taken below mld-tide, one hundred forty-
three above mid-tide, and eighty at mid-tide.
One hundred sixty-eight were taken at flooding-
tide, one hundred sixty-eight on ebbing-tigde,
thirty-two during low slack and sixteen during
high slack. Samples were taken at eight sam-
pling station of which five were in the area
normally occupied by boats at anchorage.

The number of samples obtained in off-
season surveys is twenty-three - too few to
use as an arbiltrary base line for establishing
a pcllution index. However, some indication
can be obtalned concerning the effect of the
boats by comparing results found at Stations 3
and 4 with those at other stations.

During the period of survey 53% of



these samples equaled or exceeded an MPN of
30 per 100 ml. At Station 3, the comparable

frequency was U48%; at Station 4, 33%; at Station
5, T1%; at Station 6, 62%; at Station 7, 58%; at
Station 8, 48%; and at Stations 1 and 2, 52%.

On the basis of the exploratory survey it
appears that boats do have some effect on the
harbor waters 1n which they are anchored. It
may be described generally as spotty and relat-
ed to the particular conditions of boat conges-
tion near a sampling point, condition of tidal
flow, and activity on the boats. Higher values
were found after 9:00 A.M. at sampling stations
closely assoclated with boat anchorage. Under
low ebbing tide conditions, pollution levels
were somewhat high and diminished on low flood
tide as in-coming water circulated into the
anchorage.

A maximum MPN/100 ml. at Stations 1, 2,
3, 4, 5; low tide; and time after 9:00 A.M.
coincided on August 16th thus creating at
these staticns what appears to be the poorest
tidal conditions for dispersion combined with
much activity aboars boats. On that date there
were not as many boats (36) in the harbor as on

other dates (maximum 58).

(T



Maximums were recorded at 7 of the 8
stations during the second tidal quarter (low
ebbing to slack) and at all of the eight stations
after 9:00 A.M. Seven maximum vealues were re-
corded in August, two in July and one in May.
Maxima occurred three times at Station 3, twice
at Station 4 and once at the remaining ctations.
Station 6 is roughly the central point of an-
chorage and it was consistently the station show-

ing the greatest degree of pollution.

During the several surveys, toilet paper,
feces, bits of food and food preparation wrappings
and other debris traceable to boat activity were
observed. 7o be sure, these items were not always
seen, but presence of floating feces at any time
in water used for swimming and covering the areas
from which clams were taken at every low tide
during the period of survey is not a condition to
inspire confidence in the continuing safety of
such water. Debris of ktcat origin was spotted
seventy-five tlmes during the period and on
twenty-three occasiors fecal matter, vaginal
protective material or toilet paper were spotted

in the debris.
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RECOMMENDATIONS

As a result of the studies conducted in

1953, the following recommendations are offered:

(1) The Eatons Neck Harbor study
of 1953 should be continued with the
support of an adequate rrogram of
sampling at times when little or no
pollution from cabin cruisers can
occur.

(2) Other harbors in which small
craft anchor should be studied on a
limited basis.

(3) The tentative findings of the
1953 survey might be discussed with
yacht club directors and with the
manufacturers of cabin cruisers so
that they may be thinkiling about
possible measures for improving the
methods of handling wastes while
cruisers aie at anchor.



THE PROBLEM OF CABIN CRUISER POLLUTION

Sheltered harbors suitable for overnight
anchorage of boats of cabin cruiser size abound
along the Atlantic Coast from Maine to Florida,
along the Gulf Coast, and at many locations
along the Pacific Coast. The Great Lakes and
the Ohio, Mississippl and the Missouri Rivers
with the tributarlies also have such craft used
for pleasure 1in summer mcnths. Numerous inland
lakes, such as Lazke Tahce, on the California-
Nevada border and others of lesser size are
used each summer by recreation-minded families.

In the Jurisdiction of the Third Coast
Guard District, there are 48,800 motor craft
under five net tons.(l) It has been assumed
that some 25,000 such craft are normally in
waters of the Interstate Sanitation Commission
Jurisdiction.

Perscns aboard these small craft normal-
ly discharge body waste, galley waste, and
other debris into or upon the water on which
the craft may be when in use. Such activity
taking place while boats are at anchor for some
period of hours or overnight constitutes a
waste disposal practice that may be challenged

on the grounds of potential sanitary hazard.



Specifically: does pollution from small craft,
such as cabin cruisers, affect the waters of

sheltered harbors and the use of those waters
for such purposes as bathing, shellfish culture,

or related water use?

POSSIBLE EFFECTS

Cabin cruisers may provide sleeping
accomodations for from one to five persons and
occasionally extra persons may occupy the craft
for short periods of time. A conservative
estimate of the normal boat population may be
taken as three when in recreational use. Dis-
charges are fresh and pathogenic organisms
present in those discharges are viable. The
only protection afforded is that offered by

dispersion and dilution in the receiving waters.

BATHING

From a public health view polint, bathers
entering water containing freshly discharged
pathogens may be exposed to any of the intestin-
al diseases normally transmitfed directly by
fecal discherge. In salt waters, the accidental
swallowing of large quantities is exceptional,
but approximately 50 ml. may be taken into the
mouth and expelled agalin as a normal practice.

Some small portion remains within the body and,



during the course of a swim, several such por-
tions may enter the alimentary canal and the
intestinal tract. Drinking water standards pre-
sume that waters with a coliform MPN of more
than 5/100 ml. are unsafe for drinking. If,
during the course of a day, a person drinks 1
liter of water, he would have imbibed 50 coll-
forms. Hence, it may be advanced that in the
ingestion of freshly contamlnated water whille
bathing a probable concentration of 50 coli-
forms would represent a hazard of equal pro-
portion. A probable concentration of 50 in a
mouthful of water would be 1 per ml. It is
then reasonable to assume that bathing waters
having an MPN/100 ml. of 100 or more ars to be
viewed with suspicion. Some standards consider
that MPN's of more than 50/100 ml. indicates
doubtful bathing water quality.

SHELLFISH CULTURE

Pollution standards for water over shell-
fish beds have been established by the Public
Health Service, by the New York State Department
of Conservation and by the New York State Water
Pollution Control Board. Such standards apply
to the waters of Eatons Neck Harbor. The United

States Public Health Service Standaids are as



follows:

Section 2.3 "APPROVED SHELLFISH AREAS.

-~

Approved shellfish areas shall satisfy the
following conditions:

"The sanitary survey shall disclose
no likelihood that human fecal dlischarges
reach the area in dangzrous concentrations
or berfore sufficlient time has e.apsed to
render such discharges innocuous,

"The medlan bactericlogical content
of sampies cof water collecied from those
porticus oi' the area determined by sani-
tary suecvey to be most probably expesed
to fecal contamination shall not show
the rresence of organisms cof the coliform
groupr 1n excess of 70/100 ml. of water
expressed in terms of most prorsble num-
bers (MPN) in a series of samples fron
each staticn sufficient to determine the
conditions existing."

Section 2.4 "GROSSLY POLLUTED CLOSED
AREAS. 1If the sanitary survey aiscloses
that the area is elther obviously subject
to groas pollution by direct discharge of
sewage and other wastes, or demonstrably
exposed more or less continuously to even
slight direct contamination with human
fecal discharges from nearby sources a-
shore, or if an area usually of good
quality, 1s exposed to cccasional direct
and immediate contamination with human
fecal discharges, or if bacteriological
examinations indicate that the degree of
centamination is greater than that toler-
ated fcr moderately polluted areas, then
such area may be declared to be a grossly
rolluted area from which tne taking of
shellfish for market purposes shall not
be permitted."

Section 2.5 "MODSRATELY POLLUTED
RESTRICTED AREAS. After making sanitary
and bacteriological surveys as described
in Sec. 2.1, p.4, the area may be de-
clared to be a moderately polluted re-
stricted area if 1t is shown that:

’(l) The area is intermecdiate between
arproved and grossly polluted areas &as
regards exposure to and protection against
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fecal pollut*on
"(2) The bacteriological survey

-

disclcsezs that the medien uL=ct “-o;:g:cal
pembexe of e siabew cyereried v GETLE

T | s - A <
¢f the most probable rumber (MPh) of

)
coliform crganisms per 100 ml. iles
between 7C and 7C0.
“"(3) T™e sanitary survey shows that
such contamination is probably cf human
origin."

The New York State Conservation Department
Standards ave the same as the United States Public
Health Stanlards. The New York Stats Water Pollu-
tion Control Board has adopted the following

standard for Class SB Salt Water.

Class SB

Best usage of _of Waters: Bathilng and any

other usages exzipt snelil inhing for market purposes.

Quality Standards for Cass SB Waters

Itous Spec_lilcations

1. Floating solids; set- Ncne attributable to sew-
tlezble s0llds; oil; cge, industrial wastes or
sludge deposicts. other wastes.

2. Garbage, cinders, ashes None in any waters of the
oils, or other refuse. Marine District as defined
by State Conservation Law.

3. Sewage or waste efflu- None which are not effec-
ents. tively disinfected.

4. Dissolved oxygen. Not less than 5.0 parts
per million.

5. Toxic wastes, delete- Ncne alone or in combina-
rious substances, col- tion with other substances
ored oy other wastes or wastes in sufficient
or heated liquids. amounts or at such temper-

atures as to be ZInjurious
to edible fish or shell-
fish or the culture or
propogation thereof, or
which in any manner shall



adversely affect the flavor,

color, odor or sanitary
condition thereof; and other-
wise none in sufficient
amounts to make the waters
unsafe or unsuitable for
bathing or impair the waters
£~ any otha vest usage as
dzterminaed for the specifilc
wa%ers wuich are assigned

to this class.

AESTHETICS

Water used for recreational purposes should be
reasonably free of floating solids such as garbage.
Any visible evidence of fecal discharge or of vagl-
nal protection 1s obnoxious and suggestive of foul
water. One does not react favorably to bathing in
such water or even to using 1t for cleaning purposes.

0il and grease laden waters are of course oOb-
Jectionable for swimming or cleaning and mar the

paint of recreational craft.

EFFORTS TO CONTROL POLLUTION BY SMALL CRAFT

Publications dealing specifically with the
small craft problem and control of pollution caused
by such craft are few in number. Occasionally, one
finds reference to allied situations 1n publications
dealing with water pollution and its effect on
beaches, shellfish, harbors and bays. Although not
of too great specific value, some of these are
cited by title in the reference section (2, 3, 4, 5,
6, 7, 8, 9, 10; 11, 12).



A direct canvass of pollution control agen-
cies has been of much greater value in assessing
the status of control at the present time.

Twenty-six State Health Departments, eight
Municipal Health Departments, seven Water Pollution
Control Units, four University Professors, the
Tennessee Valley Authority and the United States
Public Health Service Environmental Health Center,
and the Division of Medical Sciences of the
National Research Council were canvassed on the
issue. Replies were received from twenty-three of
the State Health Departments and from twenty-one
of the balance. Additional letters were also sent
concerning the present study. In all, eleven
correspondents reported positive information.

California ~ Nevada

In California, a study of San Dilego Bay is
in progress. The Water Pollution Control Board,
Region 6, contemplates action to prohibit the
discharge of wastes any place on Lake Tahoe since
shore resorts and cabins have water intakes imme-
diately off-shore. The Nevada State Health Depart-
ment has forced cne large recreational boat to in-
stall water tight storage tanks for all wastes.

The tanks are emptied to shore installations under
Health Department supervision. Los Angeles City

Health Depertment makes harbor inspections of

12
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eleven yacats and small boat anchorages. A survey
made June 29, 1953 is appended. (Appendix A)

District of Columbia

3

The District ol Columbia Health Department
has made no quantitative surveys, but has made
observations of the floating evidence of boat
pollution and has prepared regulations, not yet
adopted, that would require the deposition of boat
wastes on snore in suitable places.

Ma ine

-p

The State of Maine has made numerovs inves-

i 13

tigations of the poilution of narsvor wet
but none of the work has been directed to the
specific elfect of cabin cruiser poilution. Stand-
ards used Ifor cliosing an area of salt water were
based on MPN of coliforms. TIFor clam digging, water
exceading 70/100 ml. is considered unsafe. For

bathing water in which any single sample exceeds

1000/1C0 ml. the water i

[£7]

immediately subject to
re-sampling and the area is closed wherever any
single sample shows 30C0 or more.

The Maryland State Health Department Division

of Sanitary Engineering, in 194G, studied the effects
of pollution from discharges of pleasure boats in

Chesapeake Bay and its tributaries. A circular

letter was sent to all State Sanitery Englneers
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by George L. Hall, Chief Sanitary Engineer. The

information he received was then summarized and
that survey is attached as Appendix B. At that
time, 20 states considered that sewage discharge
from small boats constituted no pollution problem.
States that had considered the problem offered 4
recommenced measures for control.

1. The use of chemical toilets with
dispcsal of contents in properly main-
tained pits at least 50-feet from the
waterline on shore.

2. Suitable water-tight tanks on
boats for receiving solid and liguld
waste materlals for dispcsal at other
points.

3. Sanitary eaquipment on boats
must be approved at time cof boat regis-
tration and meet nroper specifications.

4, Restriction of use of areas
(shellfish) by operators of boats.

Maryland has enlisted the voluntary cooper-
ation of all yacht clubs by discussion of the
problem with c¢lub members, and by a one-page cir-
cular sent with the endorsement of each yacht club's
Board of Governors appealing to individual members.

North Carolina

The State Stream Sanitation Committee of
North Carolina 1s presently engaged in a survey of
waters around Morehead City. The survey will include
the pollution from pleasure craft plying the inland

waterway as well as that from other sources.
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New Jersey

New Jersey Health Department has scme regu-
latory control of the pleasure craft, however, the
control effect at present 1s confined to the post-
ing of signs inslde cabin crulsers. These signs
call attention to the need for cooperation in
protecting beaches and shellfich.

New York

A lccal ordinance in Mamaroneck Harbor, West-
chester County, prohibits the use of toilet facili-
tles on any boat ané prohibits the discharge of
refuse or offencive wastes to the harbor waters.
Nassau County, Long Island, has had the benefit of
some local press editorials calling attention to
pollution by small boats and the need for keeping
Long Island waters clean.

Oregen

Pollution of harbors with house-boat discharge
1s a recognized problem, but the differentiation of
that pollution effect from that of other sources
has not been possible.

South Carolina

Sezscnal traffic of pleasure craft on the
Inter-coastal waterways creates a potential hazard,
however, no specific attempt has been made to eval-
uate that hazard. Waterways, sviveyed in connection

with shellfish control have shown that heavy fall



ic may polliute erees that ordinarily
are relatively free of contamination.

United States Public Health Service -~ Lake

Michigan Survey.

In 1248, as part of a Tri-State Survey, (14)
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small boat harbors along the Culecago Lake front.
A portion of correspondence relative to the
study is quoted:

"During this study we took zbout
35 sanpies at the entrzuce »f each of
the small beoat navhors aleng the Chic-
ago lalke front. In gznexra., very
little pollution was foundé in these
harbor entrances. 0Oc¢ccasicnelly coli-
form most pgrobable numbers 1n excess
of 1100 per 102 mi. were decermined,
but in rno lozation were MPn's in
excess of 2%0 per 100 ml. found in more
han 20 percent of the samples.

% v

it should be noted, however, that
people did not stay overnight on any
of the cabin cruisers in these
harbors. The boats are used for day-
time trips only and are tied up to
irdividual slips ovr at moorings leased
froim Lz Chicago rerk Distilct. Tollet
faciiities are nrovided at the yacnt
cluns or in comfort stations of the
Park District."



A STUDY OF EATONS NECK HARBOR

SELECTION COF SITE

Requirements for the harbor to be studied
in this survey were:

1. That it be relatively free of ex-
ternal sources of pollution.

2. That it be reasonably well confined
so that samples could be taken by small
boats at selected sampling locations with-
in a reasonegble time period.

3. That it be used by cabin cruisers
consistently and in some concentration
througnhout the summer season.

L, That It te 2 location where boats
would be at anchor with persons aboard for
some period of hours.

After examination of several possible areas,
Eatons Neck Harbor was selected as the most nearly

ble site.

1)

suiteble avail

THE HARBOR

Eatons Neck Harbor is a small spit protected
body of water at N 40° 57' W 73° 24' on Long Island
Sound. The only habitation at the Harbor is a United
States Coast Guard Station. The surrounding land 1is
in estates. One small tidal arm enters the harbor

opposite open water of Huntington Bay and the Sound.
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Coast Cuard boats are anchored at docks at the

closed end of the harbor. All sewage of the Coast
Cuard Staticn is treated in septic tanks and effluent
is discharged into sands of beach area on the Sound.
There was no observable direct discharge of sewage
from any scurce other than boats. Figure 1 shows

the heroor configuration, installations and other
data pertinent to thne present study.

The harbor is within easy cruising distance
of many yacht harbors in the New Yori Metropolitan
Area and the Connecticut shore. The distance from
the Battery in New York is about 35 miles &and from
Stamford, Ccnnecticut, about 9 miles.

The tidal range 1n the harbor is about six
feet over a 12-1/2 hour cycle. Lt periods of low
tide, clam veds on the reefs, adjacent Station 3,

L and 8 are exposed. The shore line from Station
7 around the spit to Station 5 is sand and gravel
and lends 1tself to recreational usage. Bathing

from boats at anchor and from the beach is common-

place.

SURVEY METHCDS

Two main sampling courses were established
for the harbor; one on elther side of the harbor
center line. Stations 1, 2, 3, and 4 are on Course

A. Stations 5, 6, 7 and 8 are on Course B (See
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principle anchorage for small craft. Staticn 1
should reflect the effect of the Coast Guard Anchor-
age. Stations 3 and 4 are adjacent to the clam beds
ané ctraddle the small tidal swamp. Station 8 is
Just inside the harbor channel and 1s representative
of water over another clam bed. The harbor is
comperatively shallow {(Maximum depth at low tide USC
& GS Datum 21 feet). The surface area of the harbor
is estimated at 48 acres. The epproximate tidal
Prism Volume is 12,000,000 cubic feet. The approx-
imate basin volume is 225,00C,00C gallons.

Samples for hactericlogical anzlyses were
taken with an underwater bacteriological sampler at
five feet depth (Sece photcgraph 1). Samples were
stored in an iced contalner until delivered at the
laboratory. All samples were analyzed according
to Sftandard Methods of Analyses using a series of
3 tubes each at dilutions of 1.0, 0.1, and 0.01 ml.
in Lectose Broth. All positive tubes were confirmed
in Brilliant Green Bile transplants incubated 24
hours. A cdetailed description of methods used is
attached as Appendix C.

Fleld data were taken on each run. Runs
usually required 10 to 15 minutes to complzhe. All

sanpling was done by boat. A sample of the fileld
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data sheet is included as Appendix D. The more

important data recorded for each station included:
time of sampling, air temperature, wind direction
and velocity, weather, tide, presence of floating
solids, and water temperature. Boat census, notable
facts about appearance and character of water, use
of water, use of shore, and activity aboard boats
were noted during each period of survey. During
the summer, small craft cruise in on Friday night
and Saturday. The craft remailn at anchor until
some time on Sunday. A few boats are entering and
leaving over the period, but the outward movement
becomes significant after mid-morning on Sunday.
In order to have reasonable stable population of
boats, most of the surveys were made on Sunday
morning.

A second important point considered was that
of boat activity. There are always a few early
risers. Therefeore, it was considered important to
have at least one run of a survey period conducted
while there was no boat activity (i.e. at or near
dawn). It was considered equally important to have
the survey cover the pericd of maximum boat activity
(1.e. the time of rising, breakfast, and preparation
for the day's events). It was probable “ha% the
time from dawn to 10 A.M. would includ: tle ma jor

portion of such activity.
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Since the surveys were to be made over the

summer season, it was apparent that a satisfactory
distribution of sampling over the tidal cycle would
result if runs were made over a time approximating
one-nalf cycle during the same time of day each week-
end.

It was concluded that a series of surveys
made from May 30, 1953 through September 6, 1953

would:
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2. Encompass both non-activity and
activity aboard boats.

3. Include a fair representation of
shore and water use. (Swimming,
toating, shellfish gathering, ete).

L. Crcss~-section weather ccnditions
(heat, cold, wind, storm, sunlight

and cloudiness).

5. Cross-section the random choice of
the harbor as a week-end anchorage.

Eleven surveys were made between the hours of
dawn and ¢ to 10 A.M. on week-ends. Three holidays
were included 1in the study.

The Conservation Department of New York State
provided a series of three runs to establish some
information about the harbor under conditions of non-
use by small pleasure craft. The first was made in
early May, the second on July 7, following the holiday

and the third in GCctober approximately one month after
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the cessation of pleasure craft movement.

POLLUTION OBSERVED IN EATONS NECKX HARBOR

SURVEY RESULTS, CONSERVATION DEPARTMENT

Twenty-three samples were collected in 3
runs made May 12, July 7 and October 26, 1953. A
maximum MPN/100 ml. of 1100 was found in one sample
taken at Station 6 on May 12. The second highest
MPN of 240 was found in one sample taken at Station
1 on July 7th. The third highest sample having an
MPN/10C ml. of 93 was taken at Station 1 on Cctober
26th. The balance (87%) of the samples indicated
that water at other times was well within the
bacteriological limits for shellfish water (less
than 70 MPN/100 ml.) The mean MPN/100 ml. was 77,
the mode was 23 and the median group MPN/100 ml.
was 23. All mean values given in this report are
calculated by using a value of zero for all counts
less than 0.30/ml. The mean value recorded is there-
fore a minimum or lower limiting value. The data
from the Conservation Department's sampling are to

be found in Tables 1 and 2.

SURVEY RESULTS - WEEX-END SURVEYS

A total of 384 samples was collected at 8
sampling stations during 11 survey periods. Table
3 summarizes the bacteriological data in tabular

form. Figure 2 indicates by station the maximum,
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_Uistrivution of Uolifcrn Density

camples

MPN/100 =1, No. P Characteristics

% 2 100.0
3.0 1 gl.3
3.6 1 87.0
9.1 4 82.6

23, g 65.2 ledian Group, iiode
3%. 1 26.1
L3. 2 2LaT
G3. 1 13.0
250, 1 8.7
145560, 1 Looly

Total 23 Mean = 77

* Less than the value shown

P Percent of sanples equal to or greater than the value
siiown,

24
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Eatons iieck Harbor

1953

Sumaary of Bacteriological otudies

. « rawr 7
Cecliform LN/l

station _
run
_Oate Be; irning 1 2 3 L 5 rA 7 &
5-30-53 06:43 0¢36 * 0.91  0.36 0,73 = " 0.36
$-28-53 05:45 Q.73 8 * ' . . 0.30 -
07:20 * * * = . 0.36 * *
07:48 . * 0.30  0.30 * * " *
08:53 0.36 " " 0.30 0.72 0.73 0.73 .
09:31 ’ " 0.30 * 0.3  1..50 1.10 ”
6-4-53 06:12 * 0,30 0.3 » 0.36 0.36  0.36 *
07:17 " * . » 0.36 . 0.36  0.91
07:46 0.36 # 0.36 0.36 0.91 21.00 * 0.36
08:38 1.50 0,91 0.36 i 0.26 I1 % 0.%
09:15 0.91 " L ¥ * 2,30 2,30 *
7-19-53 05:53 " . 0.36 . 0.36 » 0.36 "
06:26 . . ’ * 0.91 0.91 0.36 0%
07:36 - ¥ ¥ : ¥ e.91 * »
08:11 . L 0.36 ¥ 0.36 . 0.36 036
08:57 » ¥ o . * ' 0.72 0.3
7-26-53 06:12 C.91  0.36 G.36 0.36  0.30 " 0.36 0.4
06:39 0.36 0,36 0.3 * 0.91  0.36 0,36 Q36
07:39 * 0.36 " 0.36  0.30 ¥ * "
08: 50 ¥ 2,30 0.3% " 0.36 * * 0.3%
09:12 .36 * * * 0.91 24,00 * *



ex e+ T 2 gy oA G Y
Tacik 3 (coutinued)

26
swarary ol Sactericlogical studies
_Coliform ¥¥N/mi.
Station

Date Beu\;:\z n: i 2 ! L 5 & 7 8

8-2-53 05:54 0.36 * 0,36 0.30 = 0.326 = .
07:13 v 0.91  0.91 ® 0.36  U.73 * G.36
(PR G.35 » " i b i 0.30 0.36
08: 54 % i C.20 0.35 0.36 i o 30 030 4.30

1G:1 ” 0.36 0.30 0.35 0.36 1.50 0.36 x

8-9-53 06:47 ’ s - - 0.306 } " *

07:41 ¥ 0.3% " * - " " *

€g:2 * . " " 230 2,30 0.35 v

30:12 0.30 0.35 v i 0.36 0.31 0.36 4

il » n . . " 0.35 0.36 ®

3-16-53 06:L5 G321 - 0.3% * 0.36 C.306 . "
Cs:z22 * 8 0.36 i 2.20 4.30 0.73 2.30

09:22 9:30 0.35 .91 0.91 0.36 2,30 0.36 ¥
09:52 2,30 Q.91 = * %30 9.30 0.73 0.35

10:32 4.30 9.30 * 0.30 G.73 4.30 - *
8-23-53 06:17 ¥ 0.36 G.30 ¥ Q.72 0.91 0.91 0.2k
Go: 55 3.30 0.73 i 0.325 Q.92 * 0.3¢€ 0.3C

07:46 G.91 1.50 ¥ i 0.36 » 0.36 *

08:17 0.91 0.36 * 0.35 0,91 0.36 0.91 *
C3:52 0.91 0.36 0.36 " 0,91 4.30 . 0.36

3-30-53 06:36 0.30 0.36 . 0.91 0.73 = * »
07:40 0.%1 0.36 - * - = 0.36 0.36

C8:18 0.73 0.91 0.36 0.36 o * 5 0.36
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Sumizary of dzcteriological Studies

Caiifavym 1N ia0,
tst-‘.‘u‘. n
kun
AL dej. irning | 2 3 2 5 4 ~ .
-33-53  08:19 0.36  0.91 " " C.36  2.30 * 0,34
2T
. P ) i
09:45 » 0.36 » 0.36 0.26 2.30 0.91 *

4~5=53 07:02 0.36  0.36

°
L
o
L
x
)
.
O
F J4
O
.
Lo
o

2.30

O O
L)
O
*
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o
®
LY
o~
*x

Q7:40 * 0.36 0.36

* Less than 0.30
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mean, mode and median MPN grouping found during
the season.

A study of these data according to station
frequency distribution (Table 4) shows quickly that
Stations 3 and 4 are not subject to excessive pollu-
tion whereas Station 6 is. The majority of all
samples taken at Stations 3 and 4 have an MPN/100
ml. of less than 30 whereas €2% of samples at Sta-
tion 6 are equal to or greater than 36/100 ml.,
the median group MPN for the entire basin. 2C% of
all samples taken had an MPN/100 ml. equal to or
greater than 72/100 ml. (i.e. they were above the
allowable MPN for approved shellfish waters). (15)
(16) stations 1, 2, 5, 6 and 7 indicated pollution
levels that were border line in that they equalled
or exceeded an MPN of 36/100 ml. in 50% of the

samples taken.

BOAT ACTIVITY
In crder to examine the effect of boat activity
the sampling has been divided into four time periods.
1. Early morning - first run.
2. 7 to 8 A.M.
4. 8 to 9 A.M.
4, After 9 A.M.

Table 5 summarizes the information found before

7 A.M. and after 9 A.M. respectively with respect to
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Latons i:eck haruvor

1553

MEH _Freouene: bv otation

i et g i s R T & i 5 = -

i i N b 5 6 { 8 Total susin

LN No. P ho. T Bo, P RKo. P ____ Yo, P NO. P Yo, P Ko, § _ No, P
0.30%" 23 100 23 100 25 100 32 100 14 100 18 100 20 100 2 CO 180 100
0.30 i 52 1 52 2 48 2 33 3 i 3 58 1 A8 13 3
0.36 1 50 15 50 18 Ll 12 29 16 65 8 63 16 52 17 L6 113 50
0.72 1 31 1 1y 2 20
0.73 2 27 1 19 A 29 2 L6 3 17 12 20
0.91 7 23 L 1T 3 6 2 A T 2 6 42 3 10 2 10 35 17
1,10 i | 4 & 8
1.50 1 8 1 6 2 29 I3 7
2.30 1 6 L A 2 6 3 25 1 2 2 6 12 6
4,30 1 4 L 15 1 2 6 3
9.30 l 2 1 2 1 2 1 o 4 2
21,00 1 I3 | 1

24,00 1 2 & 0

Total L8 L8 L8 43 48 L8 48 L5 334

lean*™ 0,61 0.50 0.20 0.14 0.6/ 2,00 0.35 0.36 0.597

* Less than the value shoun

P Percent of samples equal to or greater than the value showm

** The means in this table and all subsequent near values are corpuled on the basis

of assuming a zero value for all counts less than 0.30/ml,
n

O
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Batons licck Harbor

TABLL 5

1953

Canmparison of Pollution Intensity

For Periods of poat activity

30

Percant of Samnles Equal to or Greater than MPN 36/1C0ml.

Statien

_Period 1 2 T L 5 5 By g Total
Carly morning 55 36 73 36 6L L5 45 36 48,5
27:00 to G8:00 27 Sh 27 18 36 L5 27 45 35.2
08:00 to 09:00 55 55 6 27 73 55 45 82 55.7
after 09:C0 58 53 17 33 75 1Q0 r'h 7 She2

Percent of Samries Zqual to or Ureater than Mo¥ 22C/1C0 ni.
Early worning 0 0 0 0 O 0 o) 9 j
07:C0 to 08:00 0 0 0 0 0 9 0 0 1.1
03:90 to C9:00 o] G o] 0 9 o) o 13 8.0
After 09:00 25 0 0 0 X7 67 8 0 15.6

Maz,
rercent of Jzmples Fgual to the kaxinum Wil » i/ 00l
Early morning 0 0 ¢ 0 0 0 0 9 el 230
0700 to 08:00 0 0 0 O 0 9 0 0 i 100
08:00 to 09:00 C 0] 0 0 0 27 0 9 4.5 430
after 09:00 Q 0 0 0 0 8 0 0 1.0 24,00
Mean MPN/100 ml **

Early morning 36 16 3l 18 35 26 2, 36 28
07:00 to 08:00 20 35 17 g 21 212 10 21 43
08:00 to 09:00 43 L4 23 13 51 135 &0 83 54
After 09:00 149 105 13 17 128 L4 57 6 115

** See Note Table 4
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boat activity. Figures 3 and 4 demonstrate conditions

at Station 6, 100 % of samples taken after 9 A.M. were
equal to or greater than 36/100 ml. MEN. Using 50%
as a base the greater periods of polluticn were found
at Station 1 in the early morning and from 7 A.M., at
Station 2 from 7 A.M., at Statien 3 in the early morn-
ing and again from 8 to 9 A.M. At Station 4 there
was little difference except that from 7 to 8 A.M., a
lesser percent of samples showed that degree of coli-
form density. Pollution at Station 5 wes greater in
the early morning and a2fter 8 A.M. Staetion 6 became
worse after 8 A.M. At Station 7 after 9 A.M. 75% of
the samples equalled or exceeded 26/100 ml. and at
Station 8, 32% of samples tzken tetween 8 and 9 A.M.
were llkewise.

The mean MPN/100 ml. for all stations incrcased
with the 1lapse of time. It was 28, 43, 54 andg 115
for the four periods. The mean exceeded 70/100 nl.
at Stations 1, 2 and 5 after 9 A.M., at Station 6
after 7 A.M. and at Station 8 between 8 and ¢ A.M.

Station 6 is the only station that gave positive
samples (12 taken on 7 different days) on all runs made
after G A.M. The maximum MPN/100 ml. occurred at this
station after 9 A.M. during a mid-flood tide. Five
boats were clustered about the station and a woman was

rinsing laundry on one of the boats. Station 6 is

roughly the central station in the anchorage area. It



on
v

appears that ccncentration of boats and boat activity

D)

éo have scne measurable effect on the coliform density

in the watver.

TEDAL MOTIMENE

- e e -

A ¢ivision of sanrlez accordirg to tidel cycle
that miznt exist. The divisicn of Tilu.l guarters was
as follows: High Ebbing, Low LZbbing, Low rlcoding anc

ing. The relistionsnips compsradvle To those

€

Eigh Floc

vity are exrressed in Tsule 6. Figures

>‘

Fee

for boat act
5 angd 6 show the conciiions Tor Low Fleoding ard Low
Ebdbing tide. 61.5% of 21l saarles talen on low ebbing
tide are equal to or greeter than 36 WMPN/100 ml.
According to that standard, nigh [looding was next

Eal

i2th 5C%, hizh ebbing with 46.27 and low flooding
with 43.3% tc follow.

At iIndividual stations the greatest pareInnage
t

sh Floeding; 8, High Ebbing. It is irnterasting to
note that Stations 4 and 8 were affect
during nanigh flooding ticde. DMeximua tidal quarter MPN's
were recorded for Stations 1, 2, 5, 6, during low
ebbing tide, for Statlon 6 during high ebbing tide,
for Station 8 during low flooding tide, and for

Station 6 during high flooding tide.
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Eatons lieck Larbor

1953

venmparison of Frequency of Poilution Intensity

For Tidal Cycie

Percent of samples Zaual to or Srezter than MiN 367100
Station

Tida]1 Luarter : 2 3 L 5 6 T

[&2]

Total

i.2gh Ebbing L5 23 Lé 23 62 62 33 62 Ld.z

Low Sbbing 67 67 50 53 75 67 50 58 61.5

- L - -~ » -~ -~
ow Flooding 37 62 33 23 31 62 5. 39 L3.3
Sioh ¥ Igoddnk 50 50 4 1 990 70 0 0 50.0

Percert of vamples ©Tcual to or Greater then MPN 230/100 nd.

Hioh Eboing 0 0 0 0 Q 15 g 0 2.5

_ow Zbding &5 C 0 0 17 8 17 15.6
Zow Flooding 0 o 0 0 o) V] 0 8 1.0
High Flooding 0 10 o] 0 10 30 0 9 0.2
MaxX.
rercent of vamples Lgusl to the waxinum N MEN/3.0Cm1,

fich Evbing 0 0 g8 0 0 1.0 2100

o0 O

icw Zoving 0 8

O

0 Le2 930

0]

8 0
Low Flooding 0 0 0 8 1.0 230
0 0

o o o™ (e
O
O

sigh Flooding 10 0 1.2 2400

Maximum MPN/100 ml.

tigh Eobing 150 g1 91 91 Gl 21C0 230 91
Low Ebbing 930 ke i | 91 930 930 91 430
Low rlooding 91 73 36 36 g1 150 110 230

digh Flooding 91 230 36 36 230 2,00 91 36



TasLE 6 (continued) 34

Comparison of Freguency of Follution Intensity

For Tidal Cycles

Mean MPN/100 ml **

o Station
1 2 3 I, 5 5 7 3 Totzl
High Ebbing 36 17 21 12 33 216 E - 26 48
Low LLbing 158 112 27 26 124 255 34 70 101
Low Flooding 20 25 16 13 32 L2 a2 33 27
iiigh Flooding 35 ol A 4 68 326 31 i 67

¢vean of all
samples ** 61

60

Lo
O~

&L, 200 35

%
8
=

** See Note Table 4
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The maximum MPN/100 ml. exceeded 70 at Station
1, 2, 5, 6 and 7 during all quarters. Means equal to
or exceeding that limit were found at Stations 1, 2,
5, 6 and 8 during low ebbing tide. The mean at Station
6 was also in excess for the first and fourth quariers
of tidal flow. The mean for all stations during low
ebbing flow was 101 MPN/100 ml. and for high flooding
flow €7. The overall most favorable condition of water
was evident during low floocding flow when the mean
was 27 MPN/100 ml. and even Stztion 6 had a mean of
only 42.

From the above, one would anticlpate that the
poorest conditions of water in Eatons Neck Harbor
woulé be found generally during a pericd of low ebb-

ing tide.

THE COMBINED EFFECT OF TIDAL CONDITION AND BOAT ACTIVITY

A t——— . -

The number of samples per station is insufficisat
to permlt valid conclusions regarding the predominant
influence on coliform density. When the season's
sampling Is divided into tidal quarter and time perilod,
every quarter and every period of time has at least
one sample per station and some have six per station.
The average number of samples per station by tidal

guarter and by time period is:



am
oG

No Samples Samples

Grouping By Quarter /Station By Time Period /Station
% igh Ebbing 3.25 Before 7:00 3.25

2 Low £bbing 2.0 7 -8 3.00

3 Low Flooding 3.5 8 -9 3.25

4 High Flooding 3.0 After 9 2.75

It will be observed from Teble 7 that CThere
are some indications of the effect of boat activity.
Using Station 6 as an example, regardless of tidal
condition the MPN/10C ml. of 70 appears to be exceeded
in a greater percentage of samples talen as the
activity sboard bcats increases. When low ebbhing
tide and the time period coincided after 9 L.M.,
this station was above the MPN of 7C/100 ml. in all
sariples. Hecwever, the maximum MPN recorded for this
station during the season occurreé alter § A.M. during
a mid-flood tide condition (High + 9 hours).

Using Stations 3 and 4 located somewhat out-
side the area of boat anchorage 1t will be observed

that during inflowing tide from low to high there

]

weie

-

0 samples in excess of 70 MPN/100 ml. On the
ecbing tide there were some samples equalling or
exceeding that figure before 8 A.M. and after 9 A.M.
During the period from 8 to € there were no sampl.es
exceeding under any tidal condition. There 1is possibly
an indication here that tidal conditions are a greater

influence on the general body of water, whereas boat
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activity influence is more on the immediate waters

at the area of bhoat concentreation.

&

cr

Examination of conditions at each station a
the time of occurrence of the maximum observed coliform
density gives some further incdication of the possible
effect of tide and boat activity on the water.

Maximum station pollution coincided witn low ebbing
tidal conditions eight times and with period after

9 A.M. six times. Both conditiocns occurred coinci-
dently six times. At only one statlon was the maxi-
mum observed on other than an ebbing tide. At only
two of the stations did a maximum occur at a time

other than after 9 A.lM.

EFFECT OF TOTAL NUV3ER OF BOATS

The actual number of boats as such seems tc be
of 1little significance other than the fact that when
there are more voats there is a chance ¢f more activity.
There were from 22 to 58 boats noted at time of survey.
It will be noted from Teble 8 that maximum MPN's were
found at five of the eight stations when the boat
count was 36, at two when the count was 43, and at
each of five stations when the boat count was 22, 30,

49 and 58.

The total number of boats at anchorage apparently

has no observable relation to pollution at a particular

station. Station 6 was examined specifically since it
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represented the most heavily contaminated area of

water in the harbor. MPN s of 36/100 ml. or less
were recorded for boat counts of 22, 30, 36, 43, 49,
50, 55 and 58. Seven negative samples were obtained
wnen boat counts were 30 or less, but eight negative
samples were found when boat counts were 50 or more.
A maximum MPN/100 ml. of 24CO was recorded with a
boat count of 20 while a maximum of 230 was found
with a boat count of 58, and a maximum of 2100

occurred when the boat count was 49.

r1y

EFFECT OF SEASONAL BUILD-UP

It is not apparent from the cdata that any
marked cumulative residual effects occur. Heavy
pollution &t specific stations occurred in August,
July and Mey.

On 16 August, five of the eight stations had
the maximum coliform density recorded at the station.
These stations were 1, 2, 3, 4 and 5. Only two
maximums were exceeded in July, those Ior stations
6 and 7. One maximum was recorded for station 3
cn 30 May. Station 4 is representative of least
polliution and Station 6 of most pollution. A sea-
sonal comparison of these two stations is shown in
Table 9. Nine consecutive periods of sampling were
divided into those occuring in Jdune and July and

those occuring in August. The second period shows



TabLE 9 1

patons keck harbvor

1953

Comparisen o Two Statiorns

O saow

- -~ Al . Bl o eyt & Q- PR e
Qhserved Dflect Duc to wonth of Samulin

O

h g - e e ks - ‘asgde o " = prt
Pergent Diswrisetion of X3
-

Staztion Perioc uvnder siudy No. camples o 3070 TiLe250

4 Surveys 6/28-7/26 20 &5 i5 0 0

w &

Surveys 8/2-2,'30 25 60 32 a8 0
% Decrvase or lancreise -15 + 7 +3 0

6 L Surveys 6/:8-7/25 20 L5 15 25 15

5 Surveys &/2-3/30 25 32 16 16 36
4 Decrease or lnciruase -i3 + 1 -9 +1],

kote - Period 1 : 6/28-7/26 Includes two Lbuin, Tides and two fiowing Tides.

8/2-£/3C Includes three Ebbing Tides and two Flowing Tides.

v
]
|
-
o]
2
(8]

Tne total psriod covers 9 consecutive survers.

¥ Less than or ecual to value shovn.
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some increase in pollution density, but there appear
to be possible reasons for that increase other than

s,

that of the ¢z

(v

te of sampling. The percentage of

b

negative samples is lass in Auzust than in July by

voth stations (15 and

cr
0
[e]
[0}
o
<

aoout the same percen
13% Tor Statioas ¥ and & respectively). Since a
shift of value in one sample could cnange the

ovserved effect by & to 10%, these data do not appear

€0 snow evean 2

A TS A = AR TN OMTY TATGQATIATAT
IRZCT TEFUCD CF BOAT VIASTE DISCHARGES

W

During the severel surveys, tollet paper,

-

feces, bits of food and food preparetion wrappings

-

and cother cedbris Tirecesvlie TO beat asctivity were

v A - . o4
frow waich clams were

caken at every low vide cduring

cr

the pericd ol survey is not a condition to inspilre
ccalfidence in the continuing safety of such water.
Debris of boat origin was spotted 75 times during

vae period and on 23 occasions Tecal matter, vaginal

15
O
v
W
o
[
[y
<

e matverial or tollet paper were spotted in

The New York State Waeter Pollution Control
Board standards for tidal salt waters used for bath-

ing specify that there should be no floating solids,



settleable solids, or sewzge or weste effluent not
eifectively disinfected. The Public Health Service
recommended provision {or approved shellfish areas

B ik Hems
tates T«

J

/7]

e sanlitvary survey shali disclose no like-
lihocd that human fecal discharges reach the areca
in éangerous concentrations or bvefore suificient

time has elapsed to render such discharges innocuous.

ck

The recoré at EZztons Neck shows the following

obsexrved conditiocns by scation.

No. of Times Sfolicds Chserved
Da2oris or reces, lro.lec
Any Kind of Paper or Veginal
Station Beoat Crigin Protection
1 < 4
2 7 i
3 11 .
4 5 2
5 3 2
& 15 5
1 15 4
3 4 0
Total 75 23

It seems extraneous to point out that Lhe

-

observed meterials were all reiatively

“amga o b =
gt | “eh

4y

easily recognizable. They reprresent a positive
potential hazard to nealth that is of greater
significance than coliform density measurements.

There could be no question ol their source. Their
presence is directly related to beat activity. Thelr
dispersion and eventual disappearance from the harbor
re a function of tidal currents and volume dis-

placement. That some concentration of pollution
b



yy
eventually Tinds its way to the outer channel 1s

shown by the observance of floating matter near
Station 8 and in the chennel itself. That the
dispersed material still may remain in the out-
going waters is shown by the occasional positive
results observed in Station 8 samples. (Maximum
MPN 430/100 ml. after ¢ A.M. on an ebbing tide,
seasonal mean M2N 36/100 nl.)

On the week-end of 9 August there was an
opportunity to observe any effect of storm on Che
water. The effect was negligible. Altnouzh the
water was dirty in appearance and contained much
natural floating solids of marine origin, there
was no increecse in coliform density. It is pro-

L)

able that there may have been some benefit. On
that Gay Stations 4 and 8 had no positive samples.
Stations 1, 2, 3 and 7 had no concentration above
3€/100 ml. MPN. Ccliform densities above 70/100

5 . . - g

ml. occurred at Stations 5 andéd © after ¢ A.M. on

a looding tide.

SUMMARY OF INTERPRETATIONS

Transf{er of these survey data into general-
ized observetions is manifestly impessible. The
control data on The harbor are too meager to permit
a conclusive statement as to whether the harbor is

more polluted because of the presence ¢f small craft



45
then it was befors. Stations 3 and 4 were sampled

throughout the survey and seem to be comparatively
free of pollution. The mean MPN s at these stations
are of the same magnituce as those obtained by tThne
New York State Conservation Department. The follow-
ing shows the relation between week-end surveys and

"off-season" surveys for both maximum ané msan results.

Station Max. MZN/10C mil. Mean. MPN/100 1.

Olf'season lieekenads Gt f eascn VWeekcn
3 23 Sl 23 20
4 23 Gl 10 14
- 240 ¢30 114 Y
2 L3 ¢30 28 20
5 23 G630 23 64
5 1100 2400 372 200
7 2 - i
3 23 =30 23 36

During the period of survey 53% cf the sanmples
eGualied or exceeded 30/100 ml. A4t Station 3 the
comparable frequency was 48%; at Station 4, 33%; at
Station 5, 71%; at Station 6, 62%; at Station 7, 58%;
at Station '8, 458%; and at Statiors1 and 2, 52%.
There is reaconable evicdence to snow that boats at
anchorage and in use in small harboirs do have some
effect on the harbor water at Eatons Neck. The
effect appears to be closely related to levels of
boat activity, and particular types of activity;
to boat ccncentration about a particular sampling
point; and to the direction of tidal flow. The

trend of excessive coliform density is toward higher
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tae basin 1s the repesa

wastes from bcats

in
criginated deovoris was
nal protective materia
on 22 ocecasions. If
it is that because of

discharges emanating

are unsafe for bhathing.

mey be conclucded that
able a3 shelliish aresz
samples taken during ¢

eXcecss of tnat recotme

the hardbor

from boats,

s,

ted ohservance of refuse and

spotted

1 or toilet paper wes round

any conclusion may be dravn,

LY

the presence of rresh fecal

Iimmedlate waters

For the same reason it

3,

the waters are

s. 1In

I

e

nded for acpreved shellfish

waters. IZven in the cleenest water station area
sempled, that standard wes exceecded in 8% of the
stations sampled.
RECOVNEMNDAT LOHS
Encuzh of &n indication of smzll harbor
pocliuition by wastec emanating from cztlin ciruisers

-~

of sampli

eck Harber studies of 1653
n the sucport of an ade-
ing at tines wnen little or

no pollution from cabin cruisers can occur.

2. Oth

chor should be studied

er narbors in which srmall craft an-

on a limited basis. It is

Cf 75 times boat -

i, fecal matter, vagi-

5T



L3

e limited studles can be made

]

ics similar

characterist

naving

Ay
- o

DO

-
<

sheltered n

in

ons Neck by

4

incoming

—n‘
a0

2
s
-

on h

-
o Y

[
bia

between

o
il

1" i

4

el

low ous

ana

ovservations ol

5
u‘

g
-

ing care

Y

ceel

-

aegve

J

Y- e -
&v nhiady

S,
i

ind

)
-

- -
3 o any

solicd

two

or

e, S

Wi

W ohoamnd

aoragze.

ane

PN

1953 survey

commoaores

cliud

dim Y &
va&v

clTuirgEers so

ata T A
CCAU..LA

R

S
v



\D

Interstate Memorandun

Hail, George

-

Lumsden, al.

Giesgsen P.

Friksen, A.R.;
Townsend. L.D.

Fisher, L.M.;
Acker, J.L.

Feldman, G.;

Winslow, C.E.A.

Geiger, J.C.,
et al.

SeW.d.

10. Gillespie, C.G.

ol

M5 {0

.l -

F. 34 Cs QULY 1392
Cyster
veake

Tids

Controlling Pollution o*
Crowing waters
Bev. Civil Eng neer*n

— — e
-0 o1 s

~
(=3
Al

ke
A

mic Caused
Tion. (1924
th Zeports,

s |3

bl 53

-
-
'

S

%)
f-'.")
dO(D

O w

i

Waters
nierence
15 Annual

5
i
ks

) e (]

vl e
Ay

of
ey

.
=

RO R

STC O
kel
il
ety

M 3 Fechi O

-
>

P
-7

4

2 C
e}

Y
B OUS daf

O OHl-id
e ot

&3]

'Ale]
ooy
(0]

chler

rh
@

Ur
(4]

A
dlgoe

e _Infiuence of Sewag
ment Uoon The BOVubLh
tlon o New Hav

ﬂ -.tc .a. L)O.L
American Journal ¢l nyglene

EW

3k, o1, (1gh1).

Unique and Effective Determin-
aticn ol the Zxtent &nd Degree
or Peoliution by Sewaze of the hesu

ana North Snores of tane City and
County of San rranc¢sco.

./-J./
Pollutlion Survey 9¢ Santa Monica
Bav Beaches 7. Lytd California
State lerarasnt
Bureau of Saaita
Reports. (1943).

-‘ -
—

&
Gf
»y Englineering

T
an

Public Health,



11. Lane, F.W., Typiczl fethoés and Devices
et al. Tor -lancdling Cii-Contaminated
hWacer LrOMm Snins enté .nguscrial
Plants. Ud.S. Bureau ol Mines
Tecanical Paper 385 (1926).

itary Survey of Lake Erie
ite Cleveiand, Onio, 1920.
130, (1%22).

b
n
8]
)
ot
2
w
a
ey
=

Ol

75 1en

x{ O
w
Fet
(

G

L]
-
i
:‘;
-
o
-

13 Report on Weter 2ollution in
tae Scate of Maline, 165C. ¥aine
TDecarcmens of Heaich ang
Wellfare, Division of Sanitary
Engineering.
14. Tri-State Survey of Lake Michi-
fen Yaters Prellmica“" rneport,
U.S. Puplic Health Service,
an;ﬂonmental Heelth Center,

Jod
LT

16. ig
LT3 _of hieh Yorlk SEAT
N W Y Staue Dcparu.vnv F% g
healtn, Laucr Pollution Control
Board, (155C).



APPENIIX A

p-, fica A ~ c‘c-\ - ay ‘.-'- ’ L.--
la- .

» U_r\_ah - h _-/;_ru f\u\o B -V-..u-\l‘

Jiar e

GTY OF LCS ANGELES GEORGE M. UHL M.D.
Health Officer
BNt En-CFRils COMMUNICATION
n, Entineer - Director Dete June 30, 1953

A, C, Shogrin, Sudcrvisor - Harbor District

survey made by W, L. Temulinas, R.S., Sanitation ingspector Harber June 29, 1953

We have 11 Yacht and emall boat Anchcrages within the harbor as Jollows:

-

Berth 39 Hanchette Boat 97 voats 3 .«.ivin: on board
Berth 40 fleitz Bros. LCO beets 5 living on board
Berth 38 California Yacht 230 boats 6 living on boaréd

Cabrilio Beach 10C boats 0O iiving on boaxrd
Borth 268 L., A, Yachti L0 boats Q living on board
Berth 213 Wrighi's 23 boats 0 living on board
Berth 202 cocht Contre 175 boats 2 living on ooerd
Berta 203 Calonial Yacht 9C voztis Q living on bsoard
Berth 204, Light Houss Anchorage 62 voats 0 living on beoard
Berth 205 Cerritos Yacht 125 boats 0 living on board
Borth 206 1Island Yacht 210 bezis C living on board
30. Fries John's Boat 6 boats _0 living on board

ToRaL, sennens 1,587 i4

Zach anchorage cpcerator is responsible for enforcement of the law which prohibits
depositing of anything in harbor waiters such as cans, rags, paper, garbage or other
debris including offal, Jecus or any thing which might pcllute the waters

There is no open anchoring permitted.

Regular ianspection of the arcas are made by my inspecticns division to see that they
comply with regulations

‘Toilet facilities are available on shore at each anchorage.
Bsting establishments are available at the larger anchoragss

Garbage cans and trasn cans are provided by the managemeant and all waste is disposed
of on shore. Rulss are set up and strict compliance is required of all boats.

Permanent tenancy is discouraged and not permitted in the majority of anchorages.
as & result of strict enforcemrsnt of regulations by the operators there is no problem
from pollution by them. In fact on owr inspections very little if any discarded

mterial is in evidence.

Yacht anchorage survey report of Octcber 14, 1948 and Harbor Water Pollution Survey
Report of December 15, 1953 shows pollution neglible,
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Some of the states have considereé the prodlem
to some ex ent and have recommended tne folliowing
measures

T - & ] ES E ) - 2 .-‘] -
1. Phe use of chenicel toiievs wictn CLspCszi Ci
< - - ~ ] o] 2 2 P - o e
contents in »proneriy melinteined pits at least S0-Teev
- ol X o ey el - & D)
Trenm the weteriine on snore.

o

2. Suitab
receiving sol
at other poin

le water-tignt tanks on voats for
iéd ané liquid weste materials for cisposal
t

3. Sanitary equirment on bcats must be approved at
time of boat registration and meet proper specifications.

4. Restriction of use of areas (sheilfish) by
operators oif boats.

The provlem of control of sewage polliuti
ginating from tollet Tacilitlies on bHogts is
iﬂ-uc one in many S°¢C No conc “wive evidence
giver. 7o the best regulatiocn ané control.
Enforcement of regulati s the g:eate. problien
in the consicderation of tons ané none was

able to incdicate ve accomplished.
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APPENDIX C

RECOVMMENDZD PROCEDUREZES

CiBIN CRUISLE POLLUTICON SURVEY

-~ P add

May 19th, 1953
INTERSTATE SANITATION COMMISSION
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The purpose of these recommended procecdures is to
reduce the error in the measure ol The pervinent
variables to a minimum by exercising due care in
the coliection and analysis of samples. Dota
ovtained by elther the New York State Conservation
Department or the New York University - Inter-
svate Sanitation Commission Zroup shoulé have equal

1

validity and for this purpose, the field and labora-

&

tory procedures actually practiced should adhere

closely to thnose mutually agreed upon and listed

In genreral, the procedures to be used are in

accord wigh those listed in thne Gth Edition of

IX. SA¥PLING AND FIELD ANALYSES

A. Bacteriolonical. Samples are Co be collect-

ed at eacn of eignt sampling stations in Eaton's Neck

five feet below the water sur-

may be subsequentliy designated. Samples are to be

ovtained nourly, prodably starting at 5:00 A.M. and

coatinuing to 11:0C A.M. when samples are obtained

on the weekend. Check samples of the relatively

unpoliliuted waters obtained occasionally during the
% Standard Methods for the Examination of Water and

Sewage, Ninth Edition (1946) Amer. Public Health
Assn., New York, N.Y.



Y

week are to be obtained only Tor one one-adur

.

sampling ¢f the eiznt stacions.
The number and Jreguency of the sampies
obtained (both bacteriological and others) are

to be re-eva sed upon the completion of the

Bacterioiozical sanpies are to be collect-
e¢ by means of a sampler similar to that used by
tne Conservaticn Depariment.

The sampler proximate-

and the stopper and upper naif covered with
aluminum foil of heavy grecde. The botiles are to
be sterilized eitner dy dry neat at 170°C. for one
nou:r or by steam at 15 pouncs for one-half hour.
Immediately after collection, the aluminum
foil is to be replaced and Tthe bacteriological
sample bottles placed in an ice-chest wnose tem-
perature is maintained at 6~10°C. The iced samples
are L0 be transported t€o the laboratories of New
York University or the Department of Conservation,
there to be planted as soon after their arrival as
is practicable. The samples are to remain in the
ice-chest until they are planted if the temperature

is maintained at 6-10°C. in the ice-chest.
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L.
maintained at approxinately water temperature

or immersed ten minutes prior to sampling.

&5 are ©o be measured by

[

En
v

)

Specific grav

11-522 or similar.

H
i

sne

;.)n

means of hydrometer-I
The various hydrometers to be used are to be
checked against each other and at least one
hydromneter checked against standard sclutlons
of known specific gravities.

C. Other Samnles
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feet. Dissolved oxygen samples will be
obtained or placed in standard glass dis-
solved oxygen bottles ol aprroximately 300 ml.
capacity.

£s soon as possible after collection two
éroppers full of one ml. capacity or an
equivalent amount of MnSO4 should be added

below the water surface in the D.0. bottles
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of sulifuric acidé, concentrated, are ©o be
added zelow the surfacs &né thne hottle snaken
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{a) Diiuvtion Weter. Dilution tubes

will be reguler 1€ X 150mm bacteriological
tutes equipped with cotton plugs cr
aluminum caps. The dilution tubes will

be cleaned with acid cleaning solution

ané well rinsed. They shall be filled with
the proper amount of phosnnate buffer

- I

dilution water so taat after sterilization



6.
at 15 pounds pressure for 15 minutes they
shall contain 6.0 ml + .18 ml. This will
have to be determined for the particular
autoclave being used. The dilution water
shall be prepared as follows:

For each 1liter of distilled water, the
following chemicals shall be added in the
amount specified:

(a) Ferric Chloride, FeCly, .25 g/l

liter dist HoC - 0.5 ml.
(b) Caleium Chloride, CaCls, (anhyd.)
11.0 g/1 liter dist.HoC - 2.5 ml.
(c). Magnesium Sulfate, MgSOy 7Hp0,10.0
g/1 liter dist Hgl - 2.5 ml.

te Buffer stock Scolution

Q)
-y

(d) Phosph
The phosnhate buifer stock solution shall
be prepared by dissolving 34 g. of Potassium
acig phosphate, (KHEPOA), in 5C0 ml. of

distilled water and adding 1 N. NaOH until the

feV)

pH reaches 7.2 (approximately 175 ml) then add

o

1.5 g. of (WHa)oSOy and dilute to one liter.

(r) Fermentation Tubes

All lactose and BGB tubes shall be 18X150 mm

bacteriolegical tubes without lip paired with

~

10X75 mm tubes without lip as gas collectors.
A1l tubes shall be acid washad and well rinsed

and dried before filling with redia. The



presumptive media shall be Difco's Bacto Lactose
Broth, dehydrated prepared as follows:

liter of distilled water

!

D ssolved in
13.C grams of the denhycdrated mediz and fill
tubes with 1C ml. of solution. Place inverted

vial tube inside larger tube and place aluminum

-

5 minutes a2t 15 poundc pressure. The totzal
{ime in the sterilizer shall not exceed 30
ninutes to prevent breakiéown of the media.
Cool and place in reirigerator untii time of
innoculetion. One or two tubes from each
sterilization batch shall be tested for pH

this value recorded in the record book

4]
o
s

as w

)

11 as the date. The value of the pi
should ve 6.7.

Tne condirmatory media shall be Difco's
Bzeto Brilliant Green Bile 2%, denydrated
prepared as follows:

A solution of 1 liter of distilled water
and 40 grams of BGE shall be prepared. Tubes
will be filled with 10 ml. of this solution
and sterilized similar tc the Lactose Broth.
The pH of this media should be 7.25. Two
tubes from each preparation of media are to

be tested for sterility by an uninnocultated
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incubation. £l11 media used is to be from the
same dated batch. The Interstate Sanitation
Commission will supply media to both the New

York Unlversity and Department of Conservation

iaboratories.

Pipettes for the formation of the proper

-

alilutions snhall be one miliiliter pipettes of
g£ood quality with an accuracy of + 2%. They
srall be washed in acidé cleaning solution, well
rinsed end dary sterilized in cannisters &t

170°C. for 1 hour prior T¢ using.

(2) Dilutfons, Pls
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of Tuhes.
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(a) The presumptive test shall consist of

three tubes eacn of & sceried of decimal volumes

eif 1 ml. \'¢ least 2 volumes of semple should

2

be examined so that the larger volumes shall be

%

ound positive and the smaller negative. The

)]

xrgest volume o be used shall be 1C mi.

)

1

ng the pre-season and post-season surveys

K

aur
and 1 mi. during the remainder of the study.
A1l dilution transfers are to be made
aseptically by the use of sterile pipettes for
each dilution and the exercise of other

precautionery technigues.
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Incubation of the lactose fermentation tubes
to be at 36°C.+ 1°C. for a period of 48 hours.
Fermentation tubes showing any amount of gas
production in 2L-48 hours shall be considered
positive, presumptive tests.

(n) Confirmed Test

>

A9
S

b

tubes showing evidence of gas are to be

o

of the 24 and 48 hour

ct
oo
o
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b
[e])

trancelerred &

presumptive incubation periods by means ol a

*
.

3 mm platinum innoculating 1loop intc B3GR tubes.

v
v,
e

R

The 100p is to e sterilized by flame and aliowed
to ccol prior to each innoculietion and the mouths
of the tubes are t©o ve rlamed¢. The 3C3 tubes are
2 nours at 36 + 1°C.
Eny 3C3 tuve showing gas formation in thls

ed as "positive
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ceriological tests

are to he computed frem Hoskin's Tables (ettached)

‘ses. All cther analyses are

to be in accordance with Standard Methods.

IV. RECCEDING CF DATA

A1l prertinent data is to be recorded either

separately or on combined field and laboratory



record JOTTIS.
it each sampling, the following data are to
be recorded:
(1) Date and Time
(2) Station Numker and sample indentiii-
cation number for bactericlogical bottle
(arid D.O. bottle if necessary)
{3) Temperature of water
(4 Specific gravity of water
{5) Pnysical observations such as
presence of fecal matter, oil, etvc.
ror each cycle of samples and at sucu otner
times as is required - weather conditions, tide
conditions (tide and tidal currents), and the
number of boats in faton's Neck Harbor are to
be recorded. If possible, the populiation count
sthoulé also be recordied.
Laéncratory work sheets are tc be used to
record the results of the bacteriological and

chemical analyses.

AND:b
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