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PREFACE

The studies reported herein were requested by the Borough of Rich-
mond (subsequently renamed Borough of Staten Island), City of New York,
New York, in a letter dated 6 October 1971 to the Director, U. S. Army
Engineer Waterways Experiment Station (WES). The Office, Chief of Engi-
neers (OCE), approved Lhe study as outlined in a letter from WESHE dated
2k February 1972 to HQDA (DAEN-CWO-S), subject: Proposed Model Study of
Hoffman-Swinburne Island Development, New York Harbor Model. The City
of New York paid all costs in connection with the model study and for
the preparation and distribution of this report. |

The studies were conducted in the Hydraulics Laboratory of WES
during the period August 1973 to February 1975 under the direction of
Mr. H. B. Simmons, Chief of the Hydraulicg Laboratory. Mr. R. A. Sager,
Chief of the Estuaries Division, and Mr. W. H. Bobb, Chief of the Inte-
rior Channel Branch, directed the physical model study for which
Mr. R. F. Athow, Jr., was the Project Engineer. This report was prepared
by Messrs. Athow, Bobb, and Sager, with the assistance of Messrs. H. R.
Smith and H. P. Townsley. Mr., F. A. Herrmann, Jr., Assistant Chief of
the Hydraulics Laboratory, reviewed the report for editorial and tech-
nical content.

Model operation and data acquisition were ably rendered by Civil
Engineering Technicians Burgess, Smith, Cartwright, Stewart, Herrington,
Cessna, and Jefferson.

Mr. T. C. Hill, formerly of WES Hydraulics Laboratory, and
Messrs. Anthony Vacarcllo and Martin A. Dembitz, representing the City
of New York, planned and coordinated tﬁis study.

Director of WES during the performance of this study and prepara-
tion and publication of this report was COL G. H. Hilt, CE. Technical

Director was Mr. F. R. Brown.
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NORTON POTINT DIKE STUDY, CONEY ISLAND, NEW YORK

llydraulic Model Investigation

PART I: INTRODUCTION

Babkground

1. 'The Borough of Richmond (subsequently renamed the Borough of
Staten Island) was concerned with the development of two islgnds in
Lower New York Bay known as Hoffman and Swinburne Islands (Figures 1
and 2). 1In addition, the Borough of Brooklyn was concerned with the
resolution of the erosion of the beaches along Coney Island and the im-
provement of water quality along the beaches. The U. S. Army Engineer
Waterways Experiment tation (WES) was requested to investigate the ef-
fects of these plans and the proposed solution to the problems on envi-
ronmentally related conditions of the area. As a result, a model study
in an existing model of the New York Harbor area (Plate 1) was developed
and tests were initiated. In the initial stages of the model study, the
need to investigate the development of the Hoffman and Swinburne Islands
terminated; however, the pressing problems along Coney Island continued
to exist. '

2. In recent years, the quality of water along Coney Island
beaches has materially deteriorated. The primary source of the domestic
and industrial wastewater along the beaches apparently is the Passaic
Valley Outfall in Upper New York Bay. Other potential sources are from
Raritan Bay and Jamaica Bay; however, they pose a less serious problem
than does the Passaic Valley Treatment Plant Outfall plus other polluted
discharges into and upstream of Upper New York Bay. Under consideration
to reduce the po]luﬁant concentration along Coney Island beaches is a
dike at Norton Point (Figure 2) to deflect the waters that inelude the
wastewater from the Passaic Valley Outfall away from the beaches. The
water from Upper New York Bay is carried by the ebb phase of the tidal

current south through The Narrows into Tower New York Bay, and a portion
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of this flow passes along Coney lsland Beach. The purpose of the dike

would be to deflect the polluted ebb currents away from the Coney Tsland
beaches out into Lower New York Bay. The dike has a second potential
benefit as an aid in reduction o! erosion along the beaches. The loca-

tion of the proposed dike is shown in Plate 2,

Purpose |

3. The purpose of this model study was to investigate the effects
of a proposed dike to be located at the Norton Point end 6f‘Coney Island

on tides, currents, salinities, and mixing of effluents throughout the

New York Harbor complex.
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PART IT: THE COMPREHENSIVE MODEL

Description

k., The New York Harbor model reproduces the tidal portions of all
significant tributaries Lo the harbor with the exception of the Hudson
River which is reproduced only ag far as llyde Park, New York. The tribu-
taries were originally molded in the model to conform to the latest
available hydrographic surveys at the time of model construction (1957).
In subsequent years, updating of various portions of the model has been
necessary with the result that the dates of surveys for model construc-
tion vary throughout the model. "The model is of the fixed-bed type,
molded entirely in conerete, and is constructed to linear scale ratios,
model to prototype, of 1:1000 horizontally and 1:100 vertically. These
scale ratios fix the following relations: slope 10:1; velocity 1:10;
time 1:100; discharge 1:1,000,000; and volume 1:100,000,000. The salin-
ity scale ratio required for an investigation of this type is 1:1. One
prototype tidal cyecle of 12 hr and 25 min is reproduced in the model in
T.45 min. A detailed discussion of the New York Harbor model and the
model verification is presented in WES Technical Report No. 2-69k,
"Hudson River Channel, New York and New Jersey, Plans to Reduce Shoaling
in Hudson River Channcl and Adjacent Pier Slips; Hydraulic Model Inves-
tigation," September 1965. The model limits are shown in Plate 1.

5. The model is equipped with the necessary appurtenances to re-
produce and measure all pertinent phenomena. Appurtenances used in con-
nection with the study reported herein include primary and secondary
tide generators, tide recorders, freshwater inflow measuring devices,
skimming and measuring weirs, chemical titration equipment, salinity
meters, current velocity meters, tide gages, and fluorometers for dye

intensity determination.

Appurtenances

Tide generators
£

6. Tides are reproduced in typical estuarine models by controlling



pumped inflows into the model from an ocean supply sump, coupled with
programmed gravity rcturn flows to the sump. A simplified schematic
diagram of a typical tide generating system is shown in Figure 3. The
New York Harbor model differs from the typical tide generating system,
in that it requires three separate tide generators: (a) a primary tide
generator causing the reproductiop of the Atlantic Ocean tides by con-
trolling flow to and from the ocean headbay; (b) a second primary tide
generator located at the cutoff point in Long Island Sound to control
flow to and from the model at that location so as to correctly reproduce
tides at Willets Point; and (c¢) a secondary tidal apparatus necessary to
correctly reproduce tidal flow in the Hudson at Hyde Park, New York.

The Atlantic Ocean inflow is pumped at a constant rate and the gravity
return flow is regulated with a programmed valve to cause a correct re-
production of the prototype tide, basically as described in Figure 3.
The tide generating system for Long Isluﬂd Sound is operated differently
in that the inflow is varied with a programmed valve and the gravity
outflow is constant. The Hyde Park apparatus removes the flood tidal
prism of the Hudson at the model 1imit at the proper rate, stores the
tidal flow for the proper time interval, and returns it to the system at
the proper rate during the ebb tide. The Atlantic Ocean and Long Island
Sound tide generators are each equipped with a tide recorder, which

plots continuous records of the model reproduction and the desired proto

type tide curve for comparison. The tide generators are also equipped
with model clocks which indicate time in prototype hours referred to the
moon's transit of the Thth meridian, and record the test duration in
tidal cycles.

Inflow weirs

T. The model is equipped with Van Leer inflow weirs and constant-
head tanks, which are used to correctly introduce the required freshwater
inflows of the Hudson River at Hyde Park, New York, and of the Raritan
River at New Brunswick, New Jersey.

Skimming weirs

8. Tidal reproduction in the model is completely automatic and is

designed to operate continuously with a constant volume of water in the

b g A
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model/sump system. Maintaining a constant volume of water requires that

vater be removed and wasted from the downstream end of the model through

a skimming weir at a rate equal to the total freshwaster inflow of all

the tributaries. The weir is called a skimming weir since it collects

‘'water from the surface where salinities are at a minimum.

§§;inity meters

-

9. ©Salinity concentrations of water samples taken from the model
are determined by the use of conductivity cells especially built and
calibrated for this purpose or by chemical titration with silver nitrate.

The cells are considered to be accurate to within +2 percent, which

- amounts to about +0.2 parts per thousand (ppt) in the lower ranges of

salinity ‘and +0.5 ppt in the higher ranges of salinity. The salinity
meter assembly is shown in Figure 4. In all cases where a high degree
of accuracy is required, such as source salinities, chemical titration

is used. The chemical titration equipment consists of a graduated

.purette for measuring silver nitrate volumes, a selected group of pi-
pettes for measuring the volume of sample used, sample jars in which to
_perform the titration, a supply of silver nitrate, and potassium chromate

. for use as an end-point indicator in the titration process.

Current meters

10. Current velocity measurements are made in the model with

piniature Price~type current meters, shown in Figure 5. The center line

.of the five cups on the meter is about 0.045 ft* above the bottom of the
~meter frame; therefore, bottom velocities in the model are measured

" gbout 5.0 ft (prototype) above the bottom. Model surface velocities are

measured about 3.0 ft (prototype) below the surface. The overall width

of the meter is about 0.1 ft in the model, representing ‘a horizontal

- width of about 100 ft in the prototype. Therefore, the distortion of

area (model to prototype) results in comparing model velocities averaged

over a much larger ‘area than those of the prototype point observations.

The same is true for the vertical area since the height of the cups on

% A table of factors for converting U. S. customary units of measure-

ment to metric (SI) units is presented on page 3.

11




the meter is equivalent to about 4.0 ft prototype. Velocities are ob-
tained by counting the number of revolutions the meter wheel makes in a
10-sec interval which is equivalent to about 17 min in the prototype.
The meters are calibrated frequently to ensure the accuracy of measure-
ments and are capable of measuring actual velocities as low as about
0.05 fps (0.5 fps prototype).
Tide gages

11. Permanently mounted point gages are installed on the model at
locations corresponding to the prototype recording tide gage locations
at which verification tide data were collected, plus additional loca-
tions considered necesvary for test purposes. 'These guges a}e graduated
to 0.001 ft (0.1 ft protolype) and arc used to measure tidal elevations
throughout the model. Portable gages are used when necessary to obtain
more detailed tidal data in specific rcaches of Lhe model.
Fluorometer

12. It is necessary to determine concentrations of fluorescent
dyes introduced to determine dispersion patterns of the Lower Bay waters.
All such measurements are made with a fluorometer (Figure 6). Five-cc
samples are required, and the meters are calibrated to read values be-
. tween 1 to 10,000 parts per billion (ppb). The accuracy of the fluorom-

eter is about +3 percent for the range of concentrations measured.
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PART III: MODEL TESTS AND RESULTS

Description of Testis

Base tests

13. The first series of model tests conducted was base tests, or A
tests to define existing conditions. Measurements were obtained at
various locations to compare with similar measurements made for the plan
under investigation. The base tests and the subsequent plan tests were
conducted using a repetitive mean tide with a range of 4.7 ft (prototype)
at Sandy Hook (USC&GS gage) and a duration of 12.42 hr (protétype). The
freshwater inflow rates used were 12,000 cfs for the Hudson River and
1770 cfs for the Raritan River. The ocean salinity was maintained at
30.0 ppt total salt throughout the tests, and the model was operated
until salinity stability had been achieved prior to collecting any data. f}
Measurements made during the base tests included tidal heights, current A
velocities, salinities, and dye concentrations. Additionally, surface
current direction photos were taken of the study area. The results _
of the base test measurements are included in appropriate tables, photos, g
or plates along with similar results of plan tests for ease of compar-
json, and will not be discussed separately.

Plan tests .

14. The element of the proposed plan subjected to the comprehen- K
sive testing is shown in Plate 2 and consisted of an impermeable curved
dike 3900 ft in length (referred to as Plan 1). Previous feasibility
studies in the same model for the City of New York of similar dikes off
Coney Island had demonstrated to represéntatives of the Corps. of Engi- i
neers and the City of New York that shorter dikes did not have the hy-
draulic advantages of the 3900-ft dike.

Tidal Measurements and Results

15, Tidal heights for base and plan conditions, measured at half-

hour intervals at the nine locations shown in Plate 3, are shown in
15 ( [wx,ﬂ# uW)

Al b Tamen Flasontoo
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Plates 5-7. Plan 1 had no major effects on tidal phasing or elevations.

Sta A, C, E, F, G, and T showed no significant change which could be
attributed to Plan 1. The slight changes evidenced on the plots for
these stations are within the confidence band of +0.1 ft prototype.

Sta B located within the Plan 1 area showed s slight increase in the
rate of rise to high water and an increase in the rate of fall to low
water for Plan 1. The elevations for high and low waters remained un-
changed from the base measurements. The 0.1-ft increase in mean tide
level shown for Sta D and H in Plates 6 and T is thought to be due to a
shift of the gage zero and was probably not caused by installation of
Plan 1. It is concluded that Plan 1 had no significant effécts on water

surface elevations throughout the model.

Current Measurements and Results

16. Current velocities were measured at half-hour intervals at
the 23 locations shown in Plate 3. The water depth at mlw at Sta 23, 39,
41, 42, and 43 was less than 12 ft, so that surface measurements were
made by timing the passage of a float over a given distance. The water
depth at the other 18 locations exceeded 12 ft; therefore, the current
meters discussed in paragraph 10 were employed. Tables 1-23 and
Plates 8-30 give the results of the base and plan velocity tests., An
important feature of the tabulated results is the section at the bottom
of each table which gives the maximum values of flood and ebb velocity
for each depth and the times at which the extreme values were measured.
The last column in the bottom tabulations for each depth is titled "Ebb
Predominance,"” which is a percentage measurement of net flow at the sta-
tion location and an indicator of the direction of net flow at the point
of measurement over a 12.42-hr tidal cycle. The predominance computation
is made by determining the total area under the ebb and flood velocity
curves over a complete tidal cycle and dividing this value into the area
under the ebb velocity curve to obtain the percent of the total flow
which is in the ebb direction. The ebb and flood flows at the point of

measurement are in balance for an ebb predominance value of 50 percent.

16



Percentages greater than 50 percent indicate more flow in a downstream
or ebb direction than upstream, while percentages of flow less than

_50 percent indicate more flow in an upstream or flood direction at that
velocity station. In the upper part of the velocity tabulations, veloc-
ities shown as negative are in the ebb direction (or eastward at Sta 6,
20, and 23).

17. Plan 1 produced some changes to current velocities in the
study area. At Sta 8, 13, 15, 35, 36, 37, 38, 39, 41, k2, 43, 56, and
57, which were not in the immediate vicinity of the proposed dike, minor
differences between the base and plan tests were detected. These dif-
ferences at the above-mentioned stations are not systematic and were
generally within the accuracy of model measurements (+0.5 fps) and are
not thought to be attributable to the presence of the Plan 1 dike. They
are therefore not considered to be significant.

18. Data obtained from Sta 6, 16, 18, 19, 20, 23, 25, 29, 30, and
31, all located either along Coney Island or near the Plan 1 dike, show
changes to the current velocities that are considered significant and
can be attributed to the presence of the Plan 1 dike. Ebb currents at
the eastern end of Coney Island move westward from Rockaway Inlet,
whereas they move eastward at the western end of Coney Island from The
Narrows and Gravesend Bay. At Sta 6, 20, and 23, ebb currents move
eastward.

19. Data obtained at Sta 6, Table 1 and Plate 8, located approxi-
nately midway along Coney Island and about 3000 ft off the beach (see
Plate 3), showed essentially no change (ip.a fps) in maximum flood ve-
locity. Maximum ebb velocities were reduced by about 0.7 fps at the
surface, middepth, and bottom. Ebb pre&omihance decreased from 65.8 to
17.4 percent near the surface, 60.3 to 2.8 percent at middepth, and 30.8
to 0 percent near the bottom. Thus, the net transport at Sta 6 was
changed from eastward to westward; i.e., transport would be toward the
planned dike practically 100 percent of the time. Wave action is not
reproduced in the model and could cause significant changes in net
transport depending on the wave direction.

20. Data obtained at Sta 20, Table 8 and Plate 15, located

17
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behind the dike and approximately 1800 ft east of the tip of the dike

(see Plate 3), also showed a marked effect on the ebb velocities.

Maximum magnitudes decreased from 1.5, 1.3, and 1.2 fps at the surface,
middepth, and bottom, respectively, to 0.0 fps at all depths. Flow pre-
dominance changed from slightly westward to completely westward, indicat-
ing a significant net transport toward the dike. The area between the
western end of Coney Island Beach and the proposed dike can be expected
to fill rapidly.

21.' Data obtained at Sta 23, Table 9 and Plate 16, located approx-
imately 40O ft south of the seaward end of the dike (see Plate 3), ex-
hibited increases in the magnitudes of maximum surface flood velocity
from 1.9 to 2.8 fps and of the surface ebb velocity from 2.3 to 2.6 fps.
These increased velocities indicate the possibility of scour near the
toe of the dike. The ebb predominance decreased slightly from 62.5 to
58.2 percent, but the net transport continued to be toward the large
eddy system in Lower New York Bay that is discussed further in the dis-
cussion of surface current patterns (paragraph 29).

22. Data obtained at Sta 25, Table 10 and Plate 17, south of
Norton Point and immediately west of the dike (Plate 3), exhibited marked
decreases in the magnitudes of the flood velocities at all depths. Maxi-
mum flood velocity decreased from 1.7 to 0.1 fps, from 1.9 to 0.1 fps,
and from 2.1 to 0.3 fps at sufface, middepth, and bottom, respectively.
The dike almost completely diverted flood currents at Sta 25. The ebb
velocities remained unchanged except for minor deviations. Ebb pre-
dominance changed from an average of 65 percent to an average of 93 per-
cent for all depths. Net transport would thus change from moderately
to strongly downstream.

23. Data obtained at Sta 29, Table 11 and Plate 18, located ap-
proximately 3200 ft west of Coney Island (Plate 3), showed little or
no change to the ebb velocities at all depths. Maximum flood velocities
at Sta 29 were decreased significantly. At surface depth, the decrease
was 0.6 fps (1.5 to 0.9 fps), end nt middepth, Lhe decrease was 0.8 fps
(1.7 to 0.9 fps). The bottom flood velocities decreased throughout the
flood cycle (although the maximum flood velocity was reduced by only

18



0.2 fps) which resulted in an increase in ebb predominance from 45.9 to
57.5 percent. Net transport at the bottom thus changed from slightly

upstream to slightly downstream. Ebb predominance at the surface and i

middepth increased from 75.h to 87.8 percent and from 60.5 to 78.6 per-
cent, respectively. Net transport at Sta 29 was thus downstream for
Plan 1 conditions. "

2k, Data obtained at Sta 30, Table 12 and Plate 19, located in
the main navigation channel from Lower Bay to Upper Bay, and approxi-
mately 5800 ft west of Coney Islund (Plate 3), exhibited substantial
increases in the magnitudes of flood velocities at all depths. Increases
of 0.8 to 1.3 fps in maximum flood velocities were measured; The mag-
nitude of the maximum ebb velocity at the surface increased approxi- §
mately 0.5 fps, but the ebb velocities at middepth and bottom remained
unchanged. Ebb predominance decreased at surface depth from T72.9 to B
61.5 percent, from 43.6 to 35.9 percent at middepth, and from 28.9 to i
19.3 percent at the bottom. Net transport was thus downstream at the
surface and upstream at middepth and bottom. i

25. Data obtained at Sta 31, Table 13 and Plate 20, located on ;
the westerly side of the channel, 3000 ft east-southeast of Hoffman }-
Island (Plate 3), exhibited moderate increases of about 0.5 fps in the
maximum flood velocity magnitudes at all depths. The magnitude of the
maximum surface and middepth ebb velocity increased by about 0.4 fps, I
but the maximum bottom ebb velocity magnitude decreased by 0.3 fps. Ebb
predominance decreased slightly at all depths, but the net transport re-
mained in the downstream direction.

26. At Sta 16, 18, and 19 (Tables 5-7 and Plates 12-1k4, respec-
tively), located in the navigation chaﬁnel about 2 miles seaward from g
the dike (Plate 3), maximum ebb velocities were systematically increased
by about 0.5 fps. This was probably caused by the slightly westward
deflection of ebb currents by the dike. ‘

27. In summary, the current velocity date indicate that the fol-
lowing changes would be effected by the proposed dike: i

a. Velocities along the western half of Coney Island Beach i
would be modified from a slightly western flow predomi-
nance to an essentially total western flow predominance. i
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Velocities immediately west of the dike would be changed
by the dike to a strong ebb predominance.

o)

The effect of the dike between Norton Point and Staten
Island would be to increase the ebb predominance east of
the main navigation channel, significantly increase the
maximum flood velocities in the main channel, and cause
a lesser increase in flood velocities west of the naviga-
tion channel.

-

d. Flood velocities in the navigation channels about 2 miles
seaward from the dike would be slightly increased.

Surface Current Photos and Results

Description of photos

28. Photos 1-26 show hourly surface current patterns for the base
test and Plan 1. Odd-numbered photos are for existing conditions and
even-numbered photos are comparable photos with the proposed dike in-
stalled in the model. The photos are 3-sec time exposures of confetti
floating on the water surface, and the streak lengths show the total
travel of the confetti squares during the 3-sec exposure interval. The
dots near the ends of the streaks were made by flashing a light Just
prior to closing the camera lens; therefore, the dots indicate direction
of flow. Surface current velocities can be determined by measuring the
total lengths of confetti streaks and comparing the total lengths with
the velocity scale shown in each photo. Velocities obtained by this
method are true surface velocities and will generally be greater than
the surface velocity measurements made with current meters at comparable
stations, since the surface velocities measured with the current meters
are made at a depth of several feet below mean low water.

Discussion of results

29. At the initiation of ebb flow (hour 9) near the dike
(Photos 19 for base and 20 for plan), the influence of the dike was con-
fined to the area immediately around the dike. At this phase of the
tidal cycle, ebb flow existed from Rockaway Inlet to Norton Point, and
flood flow existed along Staten TIsland and through The Narrows. The
ebb flow along the western face of the dike was considerably stronger

than for base conditions. During the remainder of the ebb phase of the
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tide (hours 10-3), the dike eliminated all flow at the western end of
Coney Island (in the lee of the dike) and enlarged and intensified the

counterclockwise eddy in Lower Bay. This in turn resulted in stronger
westward velocities over a greater length of Coney Island Beach than
existed for base conditions. With the dike, the center of the eddy
progressively enlarged and moved farther south into Lower Bay from about
3000 ft offshore at hour 11 to 11,000 ft offshore at hour 3. For base
conditions, the eddy moved only from about 1500 ft to about 5000 ft off-
shore during the same period. The southwestern edge of the eddy is es-
sentially the zone in which ebb flow from The Narrows Joins ebb flow
from Rockaway Inlet. This interface is considerably farther south with
the dike than for base conditions. The dike caused the waters along the
western half of Coney Tsland Beach to be changed from an area dominated
by ebb flow from The Narrows to an area daminated by ebb flow from
Rockaway Inlet and the large eddy system in Lower New York Bay. At

hour 1 (Photos 3 and k4), flow from The Narrows was at strength of ebb,
and flow from Rockaway Inlet was past strength of ebb. By hour 2
(Photos 5 and 6), the flow from Rockaway Inlet was near slack, but
strong ebb flow was still occurring from The Narrows,

30. At hour 3 (Photos T and 8 for base and plan, respectively),
the transition between the ebb and flood phases of the tide was occur-
ring. The interaction of [lood flow from the ocean with ebb flow from
The Narrows continued to sustain the large eddy in Lower Bay. For base
conditions, the eddy was quite weak; with the dike, however, the eddy
was still strong, but the incoming tide had forced the center of the
eddy to the west approximately 3000 ft. During the remainder of the
flood phase of the tide (hours L-8, Photos 9-18), a distinet flow di-
vergence occurred along Coney Island: westward flow moving along the
western end toward The Narrows and eastward flow moving along the
eastern end toward Rockaway Inlet. The position of the point of diver-
gence fluctuated from about 9,000 to 11,000 ft west of the tip of
Norton Point for the base test and from about T,000 to 14,000 ft for
Plan 1. For the base test, a large eddy developed in Gravesend Bay at

hour 6 and remained there throughout the remainder of the flood flow.
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With the dike installed, the eddy developed sbout L4000 ft west of Norton

Paint and moved progressively north into Gravesend Bay. At the end of
the flood phase, the position of the eddy was about 2000 ft west of that
for the base test. This was probably a direct result of the sharp flow
separation which occurred on the west side of the dike from hours 5-8.
A much smaller and weaker eddy persisted throughout much of the flood
phase of the tide between the dike and the flow separation. The dike
also deflected the main concentration of flood currents between Coney
Island and Staten Island from about 1000 to 2000 ft west of Norton Point
about 4000 ft westward to the navigation channel. TFlow immediately east
of the dike was essentially slack throughout the flood period.

31. In summary, analysis of the surface current direction photos
indicates that:

a. The dike would result in local changes in current pat-
terns throughout the tidal cycle.

b. During ebb flow the dike would deflect flow from The
Narrows away from Coney Island.

During the period of strong ebb flow, the dike would
cause an existing eddy in Lower Bay to increase con-
siderably in size. The enlarged eddy should retain an
increased portion of material entering the area in the
surface stratum from The Narrows.

o]

d. During the period of strong flood flow, the dike would
cause an area of eddies to develop west of the dike,
modification to the eddy in Gravesend Bay, and a shift
of the flow moving toward The Narrows to the navigation
channel between the end of Coney Island and Staten
Island.

e. Although pollutants from The Narrows will ultimately
reach Coney Tsland Beach after construction of the pro-
posed dike, they would be delayed due to the time period
they are trapped in the large intensified eddy in Lower
Bay.

f. Flow along the western half of Coney Island Beach would
be modified by the dike to essentially an east-to-west
flow throughout the tidal cycle.

g. The slack-water area behind the dike would be susceptible
to a gradual increase in pollutant levels until littoral
drift fills the area, which should occur in a relatively
short time.



Salinity Tests and Results

Description of tests

32. Salinity measurements at the times of high- and low-water
slacks were made every second tidal cycle for the first 10 tidal cycles
of testing and then every fifth cycle until a total of 50 tidal cycles
had occurred. The salinity data were obtained by measuring the salinity
concentration of the same sample obtained for the dye tests of the
Raritan and Passaic Valley sources. Salinity sempling was not initiated
until salinity stability had been achieved. Surface and bottom samples
(or only middepth samples at the shallow stations) were obtained st
50 station locations shown in Plate 4 (all except Sta 48). The averages
of the 13 salinity observations made at each station at high- and low-
water slacks are shown in Table 2k.

Discussion of results

33. The test procedure established to determine the effect of the

dike on salinities was intended to provide results where the influence
of the dike could be determined directly from an analysis of the data.
The intent was to maintain control of all test conditions so that the
addition of the dike was the only change between the base and Plan 1
tests. Data from Sta 1 and 2 (Table 24) located in the headbay of the
model (Plate 4) show that high-water slack salinities were 0.5 ppt
higher for the plan test at both the surface and bottom at both stations.
The low-water slack salinities varied from 0.3 ppt higher at the surface
at Sta 2 to 0.7 ppt higher at the surface at Sta 1, with an average of
0.5 ppt higher for the plan test. In order to compare the results of
the base and plan tests, salinities for the plan test were reduced by
0.5 ppt to provide a common source or ocean salinity. The salinity
differences between the base test and the adjusted plan results are
shown in Table 25.°

34, The result of the adjusted difference in salinity for base
and plan tests (Table 25) shows that, of the 170 average salinities,
93 are within the variation expected due to the accuracy of the measur-

ing system (19.5 ppt). The other TT locations showed differences
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greater than 0.5 ppt (46 higher and 31 lower) due to the plan. Thirty-

five of the locations showed differences 1.0 ppt or greater (19 higher
and 16 lower) due to the plan. These differences can be the result of
several causes, of which three are the most probable. First, the method
used to sample the data can introduce some variation in test results.
Although care was taken to assure that samples were obtained at the same
depth each time a sample was obtained, some variations did occur with a
resulting spread in the data. In general, these differences were small
due to the fairly small variation in salinity with depth throughout the
test area, except in the immediate area of the four points where pollu-
tion sources were simulated (Plate 4). .

35. The most significant reason for the differences in salinity
observed between the base and dike tests is the dynamic nature of the
New York Harbor system, in particular the -area below The Narrows and
Raritan River. Both Raritan Bay and Lower New York Bay are subject to
the development of changing eddies and turbulent conditions throughout a
tidal cycle. These conditions are quite sensitive, and exact duplica-
tion was not possible in the model nor could they be expected to dupli-
cate exactly during successive tidal cycles in the prototype. As a
result, the salinity distribution from successive tidal cycles was sub=
jeet to change. Inspection of the data for the area above The Narrows
does show less of a differénce between the base and plan data (sta 55
through 61). In general, these areas are also complex dynamically;
however, the development of eddies is more repetitive due to the confine-
ment of the flow. Thirdly, the dike could also be the cause of the
changes in salinities in Raritan Bay and Lower New York Bay. It does
not seem reasonable, however, that this structure would -result in sig-
nificant salinity changes in areas remote from Norton Point.

36. Inspection of the data at high-water slack in the general
area of the dike indicates a 1.0-ppt or greater reduction in salinity
in the lee of the dike (Sta 22), along the east end of Coney Island
(Sta 5), and immediately west of the dike (Sta 24). Between the end of
the dike and Coney Tsland (Sta 21), a reduction of 0.7 ppt was observed

with the dike. A difference of less than 0.9 ppt was measured at Sta 6
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located in Lower New York Bay midway along Coney Island, The differ-
ences for these stations at low-water slack were all within +0.7 ppt
with the dike. -

37. The most significant change in salinity appears to be at
sta T (Plate 2). Sta 7 is located in a shoal area where the depth is
about.10 ft mlw and also in the area of the eddy that is enlarged by the
dike (see paragraph 29). Salinity reductions of 2.5 and 2.3 ppt were
observed for high-water slack and low-water slack, respectively. The
dike thus appears to cause ua significant reduction of the salinity in
the area of the large eddy south of Coney Island.

38. 1In the remaining areas of the New York Harbor coﬁplex, no con-
clusive proof exists that the dike caused significant salinity changes.
A trend for salinities 1o inerease in Jamaica Bay, in Sandy Hook Bay,
and in Raritan Bay was observed. Although it is conceivable that signif-
icant increases in salinity along the eastern end of Staten Island and
in the eastern end of Arthur Kill could have resulted from deflection of
flow into Raritan Bay by the dike, it is not reasonable to conclude that
the plan caused the large salinity changes (generally 2-3 ppt, but as
great as 7.9 ppt at the surface of Sta 52, which was quite close to the
Raritan Bay dye injection point) observed at Sta 49, 50, 52, and 53. If
the dike had been the cause of these large changes, intermediate loca-
tions (e.g., Sta 41-45) also should have shown significant changes. The
same can be said of the changes observed in Jumaica Bay and Sandy Hook
Bay. These changes thercfore cannot be definitely attributed to the
dike and are more probably due to experimental differences.

39. In summary, the data do indicate that the dike would cause a
reduction in salinity in lLower New York Bay approximately 10,000 ft
south of Coney Island of approximately 2.5 ppt and reductions of 1.0 to
1.5 ppt at high-water slack along Coney Island. No other salinity
changes can be definitely attributed to the dike.

Dye Dispersion Tests and Results

Description of tests

Lo, A series of dye dispersion tests was conducted for the base
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and plan conditions to determine the effects of the proposed dike on

dispersion characteristics in Lower New York Bay and adjacent areas. In
each test, the density of the dye solution was maintained at that of
fresh water in order to best simulate the outfall effluents. Two fluo-
rescent dyes (Uranine and Pontacyl Brilliant Pink) with wavelengths at
opposite ends of the visible spectrum were preparéd with initial con-
centrations of 100,000 ppb and were released at four different points

of the model (A, B, C, and D in Plate 4). Test 1, Run 1, consisted of
dye releasés from Jamaica Bay and QOakwood Beach and freshwater (i.e., no
dye) releases from Passaic Valley and Raritan Bay. Test 1, Run 2, con-
sisted of dye releases from Passaic Valley and Raritan Bay and fresh-
water releases from Jamaica Bay and Qakwood Beach. The Oakwood Beach
release was included in the test program for the Hoffman and Swinburne
Island studies. The data were obtained during this study, but are not
included or discussed in this report; however, the data are retained in
permanent files at WES. The prototype release rates, the equivalent
model release rates, and the total volume of dye mixture or fresh water

released during each test are shown in the following tabulation:

Actual

Prototype Equivalent Model Total
Release Model Release Volume

Rate Release Rate Rate Released¥
Release Point mgd ce/min ce/min liters

A-Jamaica Bay Combined

Outfall 355.5 935.0 93.5 34,7
B-Oakwood Beach Outfall Lo.0 105.2 105.2 39.0
C~Raritan Bay Outfall T72.0 189. 4 189.4 70.3
D-Passaic Valley Outfall 700.0 1841.0 184.1 68.3

* The initial concentration of the dye in the solution was 100,000 ppb.
The actual model release rates were revised Lo maintain model values
within the measuring capabilities of the fluorometers.

41, fThe dye was released as a continuous injection from each re-
lease point for a total clapsed time of 50 tidal cycles, equivalent to
approximately 25 days in the prototype. Half the stations were sampled
during the odd-numbered cycles during the first 10 tidal cycles and
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every fifth cycle for the remainder of the test; i.e., 1, 3,5, 7, 9,

14, 19, etc. The remaining half were sampled during the even-numbered j
cycles during the first 10 tidal cycles and every fifth cycle for the i
remainder of the test; i.e., 2, 4, 6, 8, 10, 15, 20, etc. The locations
of the dye sampling stations are shown in Plate 4 (samples were obtained
at all stations except Sta 60). Samples were taken at surface and bot-
tom where the station location exceeded 12 ft in depth and at middepth
only if the water depth was less than 12 ft. Sampling times were coin-
cident with the occurrence of local high- and low-water slacks at each ﬁ
station. The samples were analyzed for dye concentration, and plots
presenting dye concentration in ppb as a function of time in'tidal cy- j
cles for the various release points, stations, depths, and slack times ;.
are presented in Plates 31-167. Plates 31-80 show measurements made of g
dye released at Point A in the mouth of Jamaica Bay and referred to as
the Combined Jamaica Release. Plates 81-130 show measurements made of

dye released from the Passaic Valley Outfall at Point D, while

Plates 131-176 show measurements made of dye released at Point C at the
Middlesex County Outfall in Raritan Bay. Sta 35, 37, 38, and 41 were
not sampled during the Raritan Bay dye test.

L2, The following facts should be considered when analyzing the ;
results of dye dispersion tests conducted in the New York Harbor model.
The Upper and Lower New York Bays and surrounding areas have very com- ;ti
plex and dynamic flow conditions. There are many large and time-varying
eddy formations in Lower Bay which circulate clouds of dye throughout %
the system. If a sample is not repeatedly obtained precisely as local T
current slack occurs at a station, or if the location at which the sam-
ple is obtained is offset by a small diétance, either verticall& or }I.
horizontally from the previous sampling point, there can be considerable |
differences between the dye concentrations, which are really sampling "
errors. The initial dye concentration for all releases was 100,000 ppb,

whereas the maximum value measured at most stations was less than
100 ppb, indicating rapid and large-scale dilutions compared to initial
concentrations. There were no stations with concentrations higher than bt

2000 ppb for any tests. The fluorescent dyes used were conservative
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and did not decay during the actual model tests. Therefore, all data

contained in this report are for conservative materials and should be
understood as such. Appropriate time-decay factors must be applied be-
fore applying the model results to conditions involving real pollutants.

43, Although 50 dye sampling locations were used in the model,
stations of particular interest in this study were those located in the
vicinity of Coney Island. Table 26 shows the trend of change in dye
concentration due to the dike at the stations of primary interest for
this study. Care should be exercised in reviewing the data for the dye
released from Raritan Bay. Dye from the Raritan Bay release arrived
later than 20 tidal cycles after release and had not achieved stability
at any of the stations along Coney Island prior to the termination of
each test; thus, concentrations were on the order of 10 to 30 ppb but
still increasing at these stations when the test was terminated.

Jamaica Bay combined dye release test

44. The results of the test with dye released in Jamaica Bay at
Point A (actually in Rockaway Inlet as shown in Plate 4) are presented
in Plates 31-80. All dye released during the flooding phase of the tide
immediately moved into Jamaica Bay and remained within the bay at concen-
trations on the order of 150 to 250 ppb at low-water slack and 300 to
350 ppb at high-water slack throughout the test, as indicated by the
results of measurements at Sté 3 shown in Plate 33, Dye released at
Point A during the ebbing phase of the tide was carried out Rockaway
Inlet and into the large eddy system in Lower New York Bay and subse-
quently dispersed throughout the problem area. Concentrations rarely
exceeded 10 to 20 ppb at locations other than Sta 4, 5, 6, 21, and 22
(Plates 34, 35, 36, 46, and 4T, respectively).

45. Dye was observed at Sta 5 located sbout 3 miles east of
Norton Point and 3500 ft off Coney Island (see Plate 2 for location and
Plate 35 for data) during the initial sampling period, two tidal cycles
after initiation of dye release in Jamaica Bay. The data showed that
the dike caused a 50 percent reduction in dye concentration (from about
40 ppb to 20 ppb at cycle 50) at local high-water slack and a minimal

increase (less than 5 percent) at local low-water slack. This station
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is apparently within an excursion length of Release Point A.

4L6. At Sta 6 (Plate 36), located about 2 miles east of Norton
Point and about 3000 ft offshore in the buoyed navigation channel adja-
cent to Coney Island, dye was initially observed at high-water slack at
tidal cycle 3 and at low-water slack at tidal cycle 5 for both base and
plan conditions. After the level of dye concentration stabilized, the
data indicate the dike caused about a T0 percent reduction in dye concen-
tration at surface depth (from about 55 ppb to about 16 ppb) at local
high-water slack and about a 25 percent reduction at the bottom. At
low-water slack, surface concentration was increased by ébout ks percent,
and bottom concentration was reduced by about 50 percent.

47. The data from Sta 21 (Plate 46), located approximately
3000 ft east of Norton Point and about 1000 ft east of the dike in the
buoyed navigation channel, showed the dike resulted in about a 25 per-
cent decrease in the concentration of dye from Jamaica Bay at both sur-
face (45 ppb to 33 ppb) and bottom (25 ppb to 20 ppb) depths at local
high-water slack. The low-water slack concentration at bottom depth was
decreased about 60 percent (from 25 ppb to 10 ppb). Because the surface
low-water slack observations for Plan 1 were somewhat erratic, it is
difficult to define the change caused by the dike. At cycle 30, the
concentration was increased by about 40 percent, but at cycle 50 the
increase was about 130 percent. Dye was initially observed at high-
water slack during the third tidal cycle and at low-water slack during
the fifth tidal cycle.

48. Sta 22 is located about TOO ft offshore (south) of Norton
Point and about 600 ft east of the dike (Plate 2). Measurements at this
location (Plate UT) showed an increase of about 35 percent (22 ppb to
30 ppb) in dye concentration at local high-water slack and a reduction
of about 25 percent (34 ppb to 21 ppb) at loecal low-water slack. Dye
was initially observed at high-water slack at tidal cycle 3 and at
tidal cycle 5 at low-water slack for both base and plan conditions.

49, Immediately west of the dike at Sta 24 (see Plate 2 for loca-
tion and Plate 48 for data), a trend for dye to arrive later at both

surface and bottom depths at high-water slack was observed with the dike
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installed. Dye was first observed at the surface at tidal cycle 3 with-

out the dike and at tidal cycle 7 with the dike. At the bottom, it was
observed at cycle 3 without the dike and at cycle 5 with the dike. A
trend also existed for surface dye levels to be reduced by about 4S5 per-
cent at high-water slack with the dike. At low-water slack, surface and
bottom concentrations were increased by about 50 percent, but the differ-
ence was only about 4 ppb at cycle 50.

50. The data from Sta 7 (Plate 37) located south of Coney Island
approximately 8000 ft into Lower Bay (Plate 2) did not show any definite
influence of the dike on test results. Inspection of the data from the
remaining stations monitored during the test does not show ény major
influence of the dike. Although the dye concentrations in Gravesend Bay
and along the Staten Island shore were quite small for this dye source,
the dike did increase concentrations by a few ppb in the area from The
Narrows to Sta 43. Table 26 gives a qualitative indication of the
changes in dye concentration at stations in the problem area caused by
the dike.

51. In summary, the results of the test with dye released in Ja-
maica Bay show a general reduction in high-water slack dye concentra-
tions along Coney TIsland Beach from Rockawuay Inlet to the proposed
Norton Point Dike. However, near the head of the pocket between the
dike and the beach (Sta 22), high-water slack concentrations were in-
creased. At low-water slack, dye concentrations along the beach were
unchanged at Sta 4, 5, and T, were decreased in the pocket at Sta 22,
and were increased at the surface and decreased at the bottom at Sta 6
and 21. Dye entering Jamaica Bay during the flood portion of the in-
Jjection cycle is trapped in the bay and slowly disperses out through
Rockaway Inlet during subsequent tidal cycles. This process is essen-
tially unchanged by the dike, as evidenced by the lack of change in
low-water slack concentrations at Sta 3, 4, and 5. The changes in con-
centrations along Coney lsland Beach farther from Rockaway Inlet (Sta 6,
21, 22, and 24) resulted from the deflection of ebb currents by the dike
away from the beach and into Lower New York Bay. The large volume in

Lower New York Bay was sufficient to absorb this influx of additional
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dye without increasing the concentration at Sta T.
Passaic Valley Outfall release test
92. The results of the test with dye released at Point D at the

Passaic Valley Treatment Plant Outfall in Upper New York Bay are pre-
sented in Plates 81-130. Sta 58 (Plate 128) was located immediately
adjacent to (slightly downstream of) the point of dye release (see
Plate 4 for location), and dye was observed there immediately after the
initiation of the test. Because of the proximity to the release point,
low-water slack concentrations at Sta S8 were rather erratic; however,
the surface low-water slack concentration appears to have been increased
by about 50 percent for Plan 1. Since the high-water slack.concentra—
tions were unchanged at this location, it does not seem likely that the
observed low-water slack changes were caused by the dike. The data from
Sta 56 (Plate 126) and 57 (Plate 127) show the progression of the dye
through Kill Van Kull into Newark Bay (Sta 55, Plate 125) and into
Arthur Kill (Sta 54, Plate 124). No evidence .of the influence of the
dike upstream of The Narrows is apparent.

53. Inspecticn of the data obtained at Sta 35, 36, and 37
(Plates 105, 106, and 107) located in The Narrows, at Sta 32 and 33
(Plates 102 and 103) located in Gravesend Bay, at Sta 34 (Plate 104)
located in the main navigation channel, and at Sta 38-L42 (Plates 108-112)
located in the general vicinity of Hoffman and Swinburne Islands shows
that the dye rapidly entered Lower Bay. No evidence is apparent of any
consistent effects of the dike on measurements at the above locations.
The dye solution, prepared with fresh water, quickly dispersed through-
out Upper Bay, and the major portion was subsequently flushed into Lower
Bay in the predominantly ebb surface stratum.

sh, At Sta L2-47 (Plates 112-116) located in the northern portion
of Lower Bay, some evidence that the dike caused an earlier arrival of
dye of higher concentration can be observed from the data during the
first 5-10 cycles; however, the trend essentially disappeared as sta-
bility is reached.

55. The results of data in Sandy Hook Bay are shown in Plates 90,
91, and 92 (Sta 10, 11, and 12). The results of the data obtained
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farthest into the bay (Sta 10) show that dye arrived earlier with the
dike. At high-water slack, the dye arrived with the dike shortly after

tidal cycle 1k and for the base test shortly before tidal cycle 19, At
low-water slack, the results of the test with the dike show dye arriving
shortly after tidal cycle 19, and for the base test dye arrived shortly
before tidal cycle 24. At the end of the test, the test data with the
dike show an increase in concentration of about 60 percent. The results
of data obtained at Sta 11 at high- and low-water slacks show about

L5 percent increases in surface dye concentrations and 20-25 percent in-
creases at bottom depth with the dike installed. Furthermorg, the dye
arrived at the bottom at Sta 11 between tidal cycles 10 and 15 for the
test with the dike, as compared to an arrival time without the dike of
close to 20 tidal cycles. At high-water slack, the dike caused the dye
to arrive slightly earlier at the bottom but several tidal eycles later
at the surface. At Sta 12, peak dye concentrations were essentially
unchanged, but the arrival time for low-water slack occurred several
cycles earlier. At the end of Sandy Hook (Sta 9, Plate 89), surface
low~water slack peak concentrations were increased by about 100 percent
and low-water slack concentration was increased by about 20 percent.
There were no significant changes in arrival times.

56. The data from Sta 14, 17, and 28 (Plates 93, 95, and 101)
located in the Chapel Hills Névigation Channel do not indicate any in-
fluence from the dike, except thal the peak surface concentration at
high-water slack alt Sta 28 was increased by about 35 percent.

5T. The data at the junction of Lower Bay and the ocean (sta 8,
Plate 88) show a marked increase in high-water slack surface dye concen-
tration (also of 100 percent at cycle 50) with the dike installed in the
model. Sta 8 is located very close to the model boundary as shown by
Plate 4. 1Inspection of the data obtained from Sta 1 and 2 (Plates 81
and 82), monitored to show changes in source salinity in the Atlantic
Ocean headbay, does not show this same trend and, in fact, the data are
in close agreement between the base and dike test results. The data at
Sta 8 may thus be erroneous.

58. The data from Sta 16 (Plate 94) located in the Ambrose
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Navigation Channel approximately 3 miles south of Norton Point show
that, at high-water slack, dye arrived at the bottom prior to the third
tidal cycle with the dike. Without the dike, dye was not observed until
tidal cycle 7. The data obtained at tidal cycle 50 show an increase in
dye concentration at the bottom depth of about 250 percent (28 to

100 ppb) due to the dike. The high-water slack data obtained at the
surface depth do not show any influence of the dike on the results. The
data for low-water slack show that without the dike dye arrived at the
surface prior to tidal cycle 3. When the dike was tested, dye was ini-
tially observed at tidal cycle 5. At the end of the test, the dike
resulted in about a 50 percent reduction of the surface dye concentra-
tion (frém about 100 ppb to 50 ppb). No significant change occurred at
low-water slack at the bottom.

59. The data from Sta T (Plate 87) show that at high-water slack
dye arrives prior to tidul cycle 3 with the dike installed and at about
tidal cycle 5 without the dike. At high-water slack, plan test values
were about double base test values throughout the tests, about 30 ppb
for base as compared to 60 ppb at the end of the dike test. The low-
water slack arrival times and concentrations with and without the Norton
Point Dike are identical. Since Sta T was located in the large eddy
during ebb flow, it is surprising that low-water slack concentrations
were unchanged by the dike.

60. Sta 5, 6, 21, and 22 (Plates 85, 86, 96, and 97) are located
along Coney Island (see Plate 2 for locations). ‘The dike delayed the
high-water slack arrival time at Sta 5 and 6 by about two cycles, but
advanced the low-water sluack arrival time at Sta 6 and 21 by about two
cycles. At high-water slack, dye conuéntrations at cycle 50 were in-
creased by the dike by about 55 percent at Sta 5, 45 percent at Sta 6
(surface), 50 percent at Sta 21 (bottom), and 60 percent at Sta 22. At
low-water slack, the dike reduced concentrations by about 60 percent at
Sta 5 and 20 percent at Sta 21 (surface). Again, it is surprising that
there was no change in low-water slack concentrations at Sta 6, which
was located in the ebb-flow eddy. Although water quality conditions

along Coney Island Beach will be improved at low-water slack by the dike
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(delayed arrival time and lower concentrations), conditions will be

worsened at high-water slack (advanced arrival time and increased
concentrations).

61. In the course of conducting the test program, visual observa-
tions were made during model operation for conditions both with and
without the dike installed. It was determined visually that, as the dye
from the Passaic Valley Outfall moved downstream into Lower Bay during
ebb flow, the dike deflected the f{low away from Coney Island into Lower
Bay where the dye was more easily trapped in the enlarged eddy system.
The dye subsequently moved with the eddy currents along Coney Island
during the flood tide interval. The dike also trapped the aye at the
extreme western end of Concy Tsland. The visual observations indicated
that the dike caused a delay in arrival time immediately adjacent to the
beach (perhaps as much xs 200 fL offshore) at both high-water slack and
low-water slack. Wave action in the prototype would probably alter this
condition in the field.

62. In summary, the results of the Passaic Valley Outfall tests
with the dike showed that:

a. Changes do occur to some extent at all stations measured
in Lower Bay; however, although the percentage changes
are large, the magnitudes of the dye concentrations are
small and considered insignificant.

b. Minor increases in dye concentrations would occur in
Sandy Hook Bay at both high-water slack and low-water
slack and arrival times would be advanced.

|

At low-water slack, rather small reductions in dye con-
centrations would result along Coney Island Beach and
arrival times would be delayed by about two tidal cycles.

4. At'high—water slack, significant increases in dye concen-
trations would occur along Coney Island Beach, and ar-
rival times would be advanced by sbout two tidal cycles.

|@

Final analysis of the net change to conditions can only
be completed after application of the decay rates of the
pollutants to the dye concentrations measured; however,
the trend is for the dike to delay the arrival of the dye
at low-water slack and to cause the dye to arrive earlier
at high-water slack along the beaches of Coney Island
with a small decrease of dye concentration at low~water
slack and significant increase at high-water slack

3h
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resulting in an overall increase in conservative dye con-
centration levels after a few tidal cycles,

Raritan Bay dye release test

63. Currents in the vicinity of the Middlesex County Outfall in
Raritan Bay are minimal, and mean freshwater flow from the Raritan River
is comparatively small. Therefore, it would be expected that dye re-
leased at the Middlesex County Outfall would remain in the vicinity of
the outfall for considerably longer periods of time than dye released in
a high-velocity regime. This is exactly what happened in the model.

Dye released at the Middlesex County OQutfall was slowly dispersed
throughout the system as can be determined by a detailed seqﬁential

study of ‘the data included in Plates 131-176. However, such an effort

the proposed Norton Point Dike on dispersiOp of dye released at the
Middlesex County Outfall.

64. A minimum of 20 tidal cycles was required for dye to reach
the Coney Island area. Although maximum concentrations along Coney
Island (Sta 5, 6, 21, and 22) were increased by substantial percentages
(about 30-170 percent), by that time, dilution had reduced maximum con-
centrations, which are on the order of 1000 ppb near the release point,
to from 10 to 30 ppb. Concentrations in this area were still increasing
at the end of the test, and it is likely that they would have continued
to increase somewhat with time. Since the concentrations in the problem
area were so small and the arrival time was equivalent to 10 or more
prototype days, it was not considered necessary to analyze the Raritan

Bay release datsa in detail.
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65.

PART IV: CONCLUSIONS

‘
!E';
¥

Based on results of tests conducted in the New York Harbor

model and presented in this report, the following conclusions concerning

the effects of installation of the proposed Norton Point Dike have been

reached:

a.

B,

The dike would have no effect on tidal heights or tidal ]
phasing. ¢

The effects of the dike on current velocities and pat-
terns would be to:

(1) Modity the flow along the wesiern half of Coney
Island from a slightly western flow predominance to
an essentially total western flow predominance.

(2) Deflect ebb flow coming from ‘The Narrows away from
Coney Island.

(3) Change the flow immediately west of the dike to a
strong ebb predominance.

(4) Tnecrease the ebb predominance east of the main navi-
gation channel.

(5) sSignificantly increase the maximum flood velocity
in the main navigation channel between Norton Point
and Staten Island, with progressively lesser in-
creases seawurd,

(6) Cause an increase in flood velocities west of the

navigation channel between Norton Point and Staten
Island.

(7) Cause an eddy existing in Lower New York Bay during
strong cbb flow to increase considerably in size.

(8) Cause an eddy to develop west of the dike during
flood flow.

(9) Modify an eddy existing during flood flow in
Gravesend Bay.

(10) Cause slack water to exist behind the dike.

The dike would cause a reduction in salinity in Lower New
York Bay approximately 10,000 ft south of Coney Island of
approximately 2.5 ppt and reductions of 1.0 to 1.5 ppt st
high-water slack along Coney Island. No other salinity
changes can be definitely attributed to the dike.

The effects of the dike on dye concentrations from dye
released in Jamaica Bay would be to:
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(1) Cause a general reduction in high-water slack cone
centrations along Coney Island Beach from Rockaway
Inlet to the dike; however, near the head of the HE
pocket between the dike and the beach, high-water
slack concentrations would be increased.

(2) Cause an increase at the surface and decrease at the
bottom in low-water slack concentrations along the
western two-thirds of Coney Island Beach (Sta 6
and 21). Near the head of the pocket between the
dike and the beach, low-water slack concentrations
were decreased. Dye concentrations at low-water
slack were unchanged along the eastern one-third of
Coney Tsland Beach and in Rockaway Inlet.

e e
= e E—

(3) Cause no other significant changes in dye
concentration.

e. 'The effects of the dike on dye concentration from dye re-
leased at the Passaic Valley Outfall would be to: g

(1) Cause minor increases .in dye concentrations in Sandy
Hook Bay and advance the arrival times at both high- &
witer slack and low-water slack. i

(2) Cause rather small reductions in dye concentrations H
along Coney Island Beach and delay arrival times by
about two tidal cycles at low-water slack. i

(3) Cause significant increases in dye concentrations
and advances in arrival times by about two tidal cy- i
cles at high-water slack along Coney Island Beach. '

(4) Cause changes at other locations; however, these
changes are considered insignificant.

f. The cffects of the dike on dye concentrations from dye
released in Raritan Bay at the Middlesex County Treatment
Plant Outfall are not considered significant. The arrival
times were a minimum of about 10 to 12 days and dye con-
centrations from 10 to 30 ppb were observed around the
Conecy Taland area after a period equivalent to about
25 days.

g. The installation of the dike would encourage sediment
buildup behind the dike and would not allow the further
dispersion of any pollutant which had been moved into the
area behind the dike. '"This would be a temporary condi-
tion which would cease when the area behind the dike be- §
came completely filled with sediment. i?

h. PFinal analysis of the effect of the dike on changes in !
pollutant levels can only be completed after application 5
of the decay rates of the pollutants to the dye concen-
trations mecasured; however, for the Passaic Valley

n




Outfall the results indicate an overall increase in pol-
lutant levels after a few tidal cycles would occur in the
vicinity of Coney Island Beach. The dike would delay the
arrival of the dye at low-water slack and would cause the
dye to arrive earlier at high-water slack. A small de-
crease of dye concentrations at low-water slack and sig-
nificant increases at high-water slack would occur.
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TABLE 1

NEW YORK IARBOR MODEL
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES

STATION
TIME __ SURFACE MIDDEPTH -_BOTTON
IN HOURS BASE  PLAN BASE  PLAY BASE ~ PLAN
b, 20.9 0i2 £0.9 0.2 50+ 8 L2
0.5 ul.3 0.2 %0.9 o2 0.8 832
“$.0 N1 3 — 03 FTR% S 35 40, 8-— of2
1.9  wi.t 0.4 u0.9 oi2 0.3 002
2,0 80,9 0,5 ¥0.4 0!4 0r4 0tz
2.5  p.t 0.7 6.4 0's 0.t  ol2
5.0 0.2 1o 0.8 0'7 0.8 04
3.9 0.x 12 0.x 41 0.8 oi7°
4.8 -~H 4 “0. A" 0L 037"~ 08
4.5 0.5 o0's 0.6 0'9 0.7 0la
5,0 0.8 0,8 0.8 ol 0.9 oiz
5,5 1.0 40 0.9 ole 0.2 ols
6,0 0.9 11 0.8  tio 0/ 036
6, 0,7 0.8 0.4 07 0.t o'z
7.0 0 0,8 —-0l4 ~0:8 - olé —078- —- 013
7.9 0.1 0,2 0.4 0,4 0.4 0.
8,0 w0.8 %0,1% 0.8 ol2 0,8 0.2
8.% 0.3 <03 0. 02 0vs  0i2
9.0 0.2 20,3 s ol2 0/t 0.2
9.8 30.8 =0,3 00,8 0.2 0.4 02
10.8 s0.5 -0’1 50,8  o0l2 0it - 0.2
10.9  50.7 0.1 $6. 4 . =8y 0,8 0'2
14,0 %0.9 n0i5 20.6 o2 30.8 02
11.9 51,2 50,5 80.9 0t2 30.5 0.2
1210 - A - 0.2 '009 0;2 80‘7 0;2
SURFACE
MAXiMUM FLODOD faX1MUR €88
RLAN IME  yELOC!;Y  ¢INE yELOClyy EBB PRE
ki ogrz DA;AO Hogng DATi ; DON!;lgce
(] s v e - 6 ¢
1 3.4 .2 ~ 41%50 . -0:5 17 4 -
MIDDEPTH
) HAX1MUM FL0OD MAXIMUM E88
PLAN IME  yELOCIyY  ¢IME yELOClyy EBB PRE-
- ogpg DATA uogRs DAT; 2 DOMnggCE
. He¥ 1 “dy "
g~ Byl e g O a0 3
BOTTOM
iy : HkxinunotLooo MAXIMUR £BB
ME  yELOGI,Y ¢IME yELOClIyy EBB PRE-
e ogfg DAEQ° uggng DATS 4 oong:;gce
———y T e e AR 4.

NOTE: Time is expressed in hours after moon's transit of 74th meridian.

-

Velocitics are expressed in feet per second prototype.



TABLE 2 L

NEW YORK HARBOR MODEL .
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES !

STATION 8§ i
. TN SURFACE MIDDEPTH BOTTOM i
IN HOURS BASE  PLAN BASE  PLAN BASE  PLAN !
0, #1l8 2,5 sl.9  s2!3 1.9 ei%4 1
0.3 §2.0 2,4 ¥2.0 =270 wl.86 o4:4 -
TT4.07 2.0 7T 0235 0 g1i9 Uil 1.4 "~ eltp
1.3  §1.5 e2,1 . ¥1.2 4.4 gL.0 =0:6
2.0 1.0 ‘1;4 lO-Q 20,8 BO.B 3031
2,8 6.+ 0,6 0.2 #0;3 0.3 0f4 ]
3.0 0.6 052 0.8 0b2 0.9 0i7 i
TG BT LTI B T3 B S8 & TLATTTLT i
4,9 1.8 1&4 1.0 154 1.4 1,4 |
5,0 143 174 1.6 ’ 1;4 1.3 1.3 H
3,5 1,4 1.4 1.9 1ls 1.2 12 i
6.0 1.0 1:4 1.3 176 1.2 132
6,9 1.0 1.0 1.2 1,4 1.0 172 '
i 0;9- Egg——t R T3 Bty y
7.9 0.6 0i6 0.9 1,0 0.4 0.8 4
8.9 0.4 0;4 0.8 0,7 0.4 0}6 ;
9,0 3§04 035 30,8 «0;5 0.8 =05 "
9.9 w18 =410 31.1 =Q,9 21.2 =08 {
4070 w1e2 —r1i3- “§138—wi4- w18 w10
1015 !20’ °1.‘6 '105 T1:9 I1'8 51:4 1
1.0 2.0 e272 | $1.8 139 x1,8 °1,5 i
11.’ ll.? 32;3 '200 '2:3 !10‘ 91.9 ._'
12,0 wi.A @ #2)5 §1.7 02,3 ¥1.6 =1l9
SURFACE 1

MAXTMUM FLOOD HAXIMUM £B8
PLAN ;1ﬂ5 VELOCI4Y ~ yIME yELOClyy EBB PRE-

OURS DATA HOURS  DATA DOMINANCE
BASE 440 £.8 0,5 2,0 61,7 :
o .1.<_ — .._g,.y ._._‘." I ._,-o.;..-.v — q2|5 - 68|’ |
MIDDEPTH
MAXTMUM FLOOD MAXIMUN EBB
PLAN I1ME VELOG!;Y - " ¢IME yELOClyy EBB PRE-
OURS DATA "WOURS  "DATA DOMINANCE
BASE 45 1.6 n,5 ~2.0 55,9
— it a2 T
BOTTOM
©TMAXIMUM FLOOD - MAXIMUR EBS e
RLAN F1HE VELOGIY y1Mg yELOClyY EBPE PRE-
T HOURS DATA ~ ~HWOURS ~ "DATA " “DOMINAlNcE ¥
BASE 4,0 1,6 10,9 -1,8 58,3 .
— e ———— {5 “l,9 P R

NOTE: Time is expresscd in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.




TABLE 3

NEN YORK HARBOR MODEL

EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES

STATION 13
TIME SURFACE MIDDEPTH BOTTOM
IN HOURS BASE  PLAN BASE  PLAN BASE  PLAN
g, 30,9 =08 30,9 o0%6 0.4 071
0" tO.G '_’0:8 i°o6 .'0:6 d 0.3 0':’1
4,0 0t =05 #0777 034 i T ammma 11y
1.5 0.2 #053 '0.‘ '0!3 . .
2,0 0.4 01 0.4 ofs 0.3 ol
© 2,8 0,2 0,1 0.3 0yl - 0.8 0:;4
3,0 0.4 03 0.8 ol1 0.5 - ol4
3.9 1.0 0'7 009 0;8 0.7 04
“4,0 0.0 - Dl6 ~L 0:8 —-ot6
4,9 1.0 0;7 1.0 p=k 1.0 0:8
5,0 1.2 18 1.8 1.4 1.3 0;8
5.9 1.: 1.2 1.6 1:5 1.2 . 0.6
6,0 0. 1.0 0.3 0,8 3 )4
6,5 0.1 0,3 0.1 0i3 0.2 o'
=¥ W2 0.0 T S b5
7.9 0:4 0,3 0.2 0:4 0.2 ols
8.0 0.8 0;4 0.4 0.5 0.3 u;z
8,9 0.5 0,4 0.1 0*1 0+8 0.1
9.0 w0.5  0}3 0.+ ok 50,3 0}
93 30,7 s0,;3 x0,.% 01 u0.8 0
40,86 w0.9 - =015 “w0.7 —wold- ¥0:3 =04
10,3 ®0.9 =0,8 v0.5 =06 %0.4 #0,4
11,0 ®0.9 w0}8 50.8 :o§8 3¢.5 sols
11,3 0.8 =059 8019 - 2036 0.9 =0}3
12,0 80.7 =09 0.9 0.8 30.% 0.4
SURFACE
© MAX1HUM FLOOD MAX IMUM EBB
RLAN s1RE  yELOGl;y  ¢1ME yELOClyy EBB PRE-
Rours DATA HMOURS DATA poMiNabce
BASE 5'55 ‘:5 10.0 '019 47.5
i Mt | e 12:i 00,9 4L
MIDDEPTH
KAXTMUM #LOOD HAXIMUN EBB
FLAN yIME  yELOCI,Y yIHME yELOClyy EBB PRE-
HOURS DATA HOURS  DATA DOMINANCE
BASE 4,9 1.6 0, 0,9 43,7
e = ke 13,0 %0,8 —38,%-
BOTTOM
: HAXTMUM FLOOD - MAXIMUH EBS
PLAN tIHE  yELOCl,Y ¢IME yELOClyy EBB PRE~
~ HOURS DATA ~~ ~“WOURS - ~"DATA DOMINANCE
BASE 5‘.9 132 1"0 TOIS 25.5‘
—g—49- 0.8~ 10,0 — “w0,4 1

NOTE: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.



TABLE 4

NEW YORK HARBOR MODEL
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES
STATION 15

TIME —_SURFACE MIDDEPTH BOTTOM
IN HOURS  BASE PLAN BASE  PLAN BASE —  PLAN
» o i
0, 81,2 ¢113 50,7 130 0:4 50,3
0,9 §1.% ~f.2 20,9 =170 ®0.3 043
—1:0" w0.¢ " eit0 80,8 ©0,7 20.4 s0%4
10’ !006 "0;7 ‘005 90;‘6 30.3 ’023
2,0 =®0.5 0.5 10,5 2005 20,1 011
2.,% 0.4 0:1 ul.% '30:1 0.1 0’.2 3
3,0 0.3 .3 c.3 0,5 0.2 0.6 .
3,3 0.4 0,9 0.8 0.5 0.9 0.5 s
4.8 0.5 1.0 0.3 059 il ekl [ . |
4,3 0.4 q,5 0.8 0,6 0.9 0,8 i
5,0 0.6 0.5 0.5 0,6 0.8 . 1,0 Ik
5.% 0.8 0,8 0.5 037 0,4 0:6 14
6,0 0.7 0,8 0.8 0,7 0.5 132
8,9 0.8 0,6 0.9 158 0.9 0,7
=¥, % 0.7 =gy —=123 g% s 1
7.3 1.0 0,6 0.9 0,7 0.7 0,6
8,8 1.4 0,1 1.0 0,5 0.5 05
8,5 0.8 oy 0.9 0,4 0.2 0f3
900 01‘ 0:1 0'4 0"2 001 0;1
9,9 0.2 0,1 0.3 0,1 0.1 0.1
16,8 - 0:¢ - -8t 0.4 0,1 0.1 =01
11,0  30.4  «039 0.2 =045 0.4 *0:4
11.%  »#0.8 o132 w0.3 <0,8 0.1 5074
12.0 8l1.0 21,3 0.4 =qi0 0.3 #0,3
SURFACE #.
MAX1MUM FLOOD MAX [MUM EBB ]
BLAN vIME  yELOEIqY  yIME yELOClyY EBB PRE- -
HOURS DAT & HOURS DATA DOMINANCE
BASE 8,0 {.¢ 4 -1,2 43,8
- 4 4,0 “f e ——0 af .y -~ B39
MIDDEPTH
MEXIMUM FLOOD MAXIMUH FBB
BLAN I NE yELOEIY yIME yELOCIyy EBB PRE-
flOURS ' DAT4 NOURS ' DATA DOM{NANCE
BASE 7.0 i.0 0.5 -0,9 33.2
it W DL SR S T | s8] —— 3B
BOTTOM
4y
MAXIMUM FLOOD  RAXIMUH EBB ]
PLAN ¢ IME VELCCI;Y vIME  yELOCIyYy EBB PRE-
OURS DATA HOURS DATA DOMINANCE
-BASE 3.9 0.9 1.0 -0,4 1.8
R Bl 101 & g t—nlr— 21

NOTE: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype.
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TABLE §

NEW YORK HARBOR MODEL

EFFECTS OF NORTON POINT DIKE %? CURRENT VELOCITIES

STATION 1

TIME
IN HOURS

[

NOTE :

DO ODOOBNENEIAVIVLE AUWUNVNA O O

® o @ ® 8 * % o e ® e ® =B e > e ® w e o e

(SO
.o

MOWVWOBO VMDVIVOVNO MO IS NG E AR

Dn

ALAN

BASE
1

RLAN

BASF

ALAN

BASE
1

Time is expresscd in hours after moon's transit of 74th meridian,

SURFACE __MIDDEPTH BOTTOM
BASE PLAN BASE PLAN BASE  PLAN
z1.8 02,4 z1,3 :1}'7 31.0 21,3
81-9 .2.5 '102 "109 1,0 71;6
¥1.9 =22 i, wisy- s1.3 =15
¥1.6 *2'3 2l 4 1,5 51,0 ciz2
tl.4 1,9 wi.d 145 %0.9 v0,5
¥1.2 <1.,4 50,8 =0.8 50.6 0,
s0,6 0,8 v0.4 ©0y1 0.2 0y

0.3 0.1 0.4 0,4 1.8 Le
10 0.4 144 154 1,5 15
1.2 0.7 1.6 1.5 1.9 1,
19 1.3 1.8 1,8 1.8 %4
1.5 1,4 1,8 1.9 142 1%
1.6 ) Sl 1.8 176 18 1%
1.7 1.7 1.8 1,5 1.3 1,
1.0 1,2 0.9 1,0 0.9 0,
0.7 0.7 0.8 0,9 1.0 0,
.2 0,3 0.5 0,3 0.6 0,
0.1 0.1 50,1 03 0.3 0,
sl.4 =0.3 e0.3 -0.3 20.3 "0,
"005 °0.6 0003 :'0;3 \70-3 °0.,'3
x1.0 =12 %0.7 =0,8 30.4 20,6
w1.3 ~1,4 *i.0 =1l4 0.8 21,1
21,4 1.5 1.8 s1,4 ¥1.0 *1,4
1.6 2.3 §1 42 18 %0.7 =14
SURFACE
BAXTMUM FLOOD MAXMUN EBB
v 1 ME vELOCT Y yIME yELOClyy EBB PRE-
HOURS DATA - HOURS DAY NOMINASICE
6,8 ‘:7 0.5 1.9 5814
6.9 12 0,5 ~2,5 65,2
MIDDEPTH
MAX1MUM FLOOD MAX]MUM E83
¢ IME VELOCT Y vIME  yELOZlyvy EBB PPE-
HOURS DATA HOURS DATA DOMINANCE
5.0 1.8 {.0 -1,5 48,7
8.9 1.9 n.,5% ~1,9 mi - A%
BOTTOM
MAXTMUM FLQOOD MAX]IMUM EBH
14E vELOCITY TIME vELOCI;yy EBB PRE-
ROURS ' pATa KOURS = DATA  DOMIMANGE
5'5 ‘_‘7 1'0 '1«3 39,6
45 oS =" — 425 +—

Velocities are cxpressced in feet per second prototype.
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TABLE 6

NEW YORK HARBOR MODEL 1

EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES
STATION 18 l
v I
« TIME SURFACE MIDDEPTH BOTTOM -
IN HOURS  BASE  PLAN BASE  PLAN BASE  PLAN
0, 1.6 201 1.3 =20 30,5 e1!3 i'
0.9 v1.9 2.4 s1.5 2.1 80.7 oil4 ﬁ"
1.0 §2.1 7 =28 wiy ¥ty ¥0.9 7 s1i1 i
1.9 w2.2 s2,8° 11:7 =17 00,9 =10 |
2.0 2.2 e2)7 gl.6 =17 307  ~4,1 t
2,5 w1.6 =2,2 11,3 @15 50.3 ©0,6 i
3,0 m1.3  ey,5 50.8 ©0,9 0.1 0:1 ¥
3,5 0.4 =1l1 $0.4  =0.5 0.5 05 '3
~40  w0.3 =0.5 0.4 =03 “0:7—0la
4,5 0.1 0,1 0.1 0,4 1.0 1}
5,0 0.1 0,1 0.4 iy 1.2 157
6,0 0.4 0.7 0.1 0:7 1,3 1,5
6.5 0.4 0:5 0.6 1,0 1.1 1,6
7,0 0.1 0.7 0.9 441- fatr —-4537 \
7.9 0,3 0.6 0.8 1:0 0.9 1.9
8.0 0.4 0,8 0.9 1,0 0.9 0,7 i
8.3 0.8 0,5 0.4 0,8 0.8 0,5
9.0 0.1 0,2 0.2 0,6 0.1 0,5
9.5 0.4 =04 30.% 0,1 0.1 0,3
~10.0 0.1 30:5 T °0f2 0.4 ~-°:.—1"
10,5 50,7 50,7 0.4 =035 0.3 0,3 g
11.0 0.7 =1]2 50,8 =0,9 30,3 =04 i
14,9 e1.0  s1:7 €0.7 e1,1 wW.3 0,7 i
12.0 al-3 ;1:9 ‘101 71.8 '003 50:6 :-
® i
SURFACE "
MAXIMUM FLOOD YAXIMUM EBB
BLAN IME  vELOQ!;Y. ¢IME VyELOCIyY EBB PRE- 4
OURS DATA WOURS  DATA DOMINANCE
BASE 800 0.04 105 '202 88.5
g =aegap ‘8.8 " TT1,0° 2,8 838
MIDDEPTH §
MAXTIMUM FLDOD MAXIMUM EBR ; 3
BLAN rIME yELCCI,Y ° yIY4E yELOC!yy EBB PRE- ?
HOURS DATA HOURS DATA DOMINANCE U
BASE 700 0-9 1.0 ’117 70.6 "I.
RS s 1, g re—afl gl i
%
BOTTOM |
.+ MAXIMUM FLDOD MAXIMUM E88 ‘i
BLAN IME  yELOGI,v  yIME yELOCl;y EBB PRE- £
§0URS DATA WOURS DATA DOMINANCE
BasE 5.9 1.4, 1,0 -0,9 31,9
LT Bl g 0,5 ¢ =1,4 0 36,9 | =
ol
NOTE: Time is expressed in hours after moon's transit of 74th meridian. .
Velocitics are expressed in feet per sccond prototype. L




TABLE T

* NEW YORK HARBOR MODEL
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES
STATION 19

TIME SURFACE ~ MIDDEPTH BOTTOM
INHOURS  BASE  PLAX BASE PLAN BSE  PLAY
) 317A 2,2 20,9 =156 30,8 0.7
0.3 ril.9 <30 1.1 21,7 20.3 =~0,7
1.0 n2.% «3;4 31,1 “137 0.3 =0.9
1:9 n2,4 53,3 c1.3 91;7 0.3 2,5
© 2,0 ®B2.,0 2,8 g1.,3 1,3 0.t =0,1
2:%  vl1.7 =293 v0.9 0,8 0.t itz
3.0 x1.2 1,7 0.7 0,1 0«3 0.3
3,% ®0.6 1,2 0.4 0.2 0.1 g6
4,8 0.3 '0!3 0.8 008 0:9 1.3
5,0 0.7 0.8 0.9 1;3 1,3 1%
5.5 0.6 S | 1.1 1,4 1.7 173
6,0 0.6 p.e 1.1 131 1,9 1,3
6,5 0.9 1.0 1.4 131 1.3 142
7,5 0.7 0,9 0.9 1,2 $.4 1:1
8,0 0.1 0.8 0.9 1.2 0,8 L3
8% 0.1 0,6 0.1 0,8 0.6 0,8
9.0  x0.% 0,1 0.3 0.4 0«4 035
9.5 0.1 n0:3 0.3 01 0.2 0.1
10.10 0.1 ~0,3 n0.4 o 0.1 ol
10,3 r0.5 0,9 r0.3 =0,2 0.+  =0,1
11.¢  w0.% =152 w3 =0.5 0t 0,1
11,5 gil.4 =17 ¥0.4 (.8 0.t =0,3
12.0 v1.1 peld 0.8 “1,2 0.1 -0.8
SURFACE
MAXTMUM FLOOD MAX MUK EBR
BLAN IME vELOCT v ¢IME  yELOClyy EBR PRE-
HOURS DATA' ©  MHOURS  DATA DOMINANCE
BAsE 6.8 0.9 1.0 “2,1 76,2
1 5,5 4| 1.0 -3,4 78,7
MIDDEPTH
MAXINMUM FLOOD CHAXIMUM E83
PLAN TIME vELOET Y vI4E VyELOClyY ERBR PRE-
HOURS DAT A HOURS DATA DOMINANCE
BASE 5.9 1.4 {5 «1,3 53,6
e 9.9 2 0.9 “1,7 49,9
BOTTOM
MAX1MUM FLOOD MAXIMUM FBBR
PLAN ; JME VELOC]TV TXME yELOClyy EBB PRE-
HOURS DATA MOURS DATA DOMINANCE
BASE 5,9 1?7 0, -0,3 9.0
~o 540 4.8 - —f,0--=0,9 - 23,2

NOTE :

Time is expressed in hours after moon's transit of 74th meridian.

Velocities are expressed in feet per second prototype.
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TABLE §

. NEW YORK HARBOR MODEL
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES

STATION 20
TIME _ SURFACE _ MIDDEPTII BOTIOM
IN HOURS ~ BASE PLAN BASE T FLAN BASE ~  PLAN
0. s1.4 0:1 gi.4 0.1 50.6 er1
0.9 1.3 0.1 1.2 0:1 20.6 0,1
0 M ) G.1 ‘wATTT 0.8 L Dl I
1,9 w0.9 0,1 ©0,5 0,1 x0.4 0.1
2.0 31.0 0.1 #0.1 0,1 81,0 0,1
2,9  a0.4 0,2 00.2 0;2 80,7 bs
3.0 0.2 0,9 0.4 0,3 vt 0,2
5,5 0.8 1,3 1.0 0.7 1.0 0.3
4N 1.6 119 149 1.8 ;8 08
4,8 1.8 1::4 1.7 150 1.8 0.4
5.0 1.8 1.2 2.0 0.8 1.7 0.4
5.5 1. 1,0 1.9 0,6 147 0,2
6,0 1.9 0.8 1.6 0,5 1.4 0,1
6,5 1.6 0,6 147 0.4 1.6 0,1
—¥D 1.6 0.5 1.4 0:Yy 1,2 Bt
7.9 1,3 0:3 1.2 0:4 1.4 Rl
8,n 0.6 6,1 0.6 0,2 6.8 gr2
8,5 0.3 0,1 0.4 0Ll 0.4 G4
9.0 x0.3 0,1 70,1 0,1 0.1 0;1
92,5 x0.3 0,1 ¥0.3 0.1 0.3 9,1
10,8 ®l.4 0,1 50,7 0;1 £0.6 054
10,9 nl.4 0.1 31,0 0,1 0.9 0.1
11,0 ci.A 0,1 81.3 0,1 ri.2 0.1
1145 ni.4 0:1 8102 0.1 ﬂ0-7 0:1
12,0 sl.4 0,1 50,9 0,1 w0.4 a's
SURFACE
MAX1MUM FLDOD MAX[MUM EB®
PLAN yIME vELOR ! Y t1¥E yELOClyy EBR PRE-
HOURS DATA HOURS DATA DOMINANCE
BASE 5.9 149 0.5 -$,5 47,1
=4 4,0 1.5 o, 041 ¢,
MIDDEPTH
MAX1MUM FLOOD mpAX 1MUY EB3
PLAN IME yELOCI Y  yl¥E  yELOCI4y EBR PRE-
NOURS DATA KOURS ~ DATA DOMINANCE
BASE 8.0 2.0 1) 4,3 35,4
] 4,0 $.9 o, 0,1 0,
BOTTOM
MAXITHUM FLOCD MAXIMUM ESB
RL AN TIME yELOCIyY  y1ME yELOClyrY EBB PRE-
HOURS DATA HOURS  DATA DOMINANCE
BASE 4,0 1.8 11.0 12 38,3
1 4,0 0.% 9, 0.1 0,

NOTE: Time is expressed in hours after moon's transit of 74th meridian,
Velocitics are expressced in feet per second prototype.
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TABLE 9 3

NEW YORK HARBOR MODEL |
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES 3
STATION 23

TIME __ SURFACE
IN touks  BASE 4%

0. 72.4 =2:5

N8 | 2,0

1.0 :12.3 '.'2.'° 4
1.5 n2.2 1,8 b
2.0 x1.6 s110 ¢
2,9 1.3 ri. i i
3»0 30-8 1-4 JI
3.8 0, 2,0 £
a.p 1.3 254 7
4, 1.6 2,8 il
5.0 1.8 244 !
5,5 1.9 230 r
6.0 1.8 210 .
6,9 1.3 1,9 A
7.0 0.9 1.4 !
7,9 £ 0,7 il
8,0 0.8 0., i
8.8 0. '70;8 i
9.0 ¥0.7 =1.;3 ]
9,8 1.4 ay,9 i

10,% . »1.% -2,4

11,0 wi.A4 @ s2.,5

12,0 %2.0 2,4 {

SURFACE
KAX I MUM -#1OND MAXIMUM E38
PLAN -SIHE: v{‘LOCXTY v IME vELO:l‘-Y ERB PRE-
ROURS DAYA HOURS ~ DaTA DOMINANCE
BASE 5.9 1.9 1,0 “2,3 62,9
i 4,3 2.8 = 34 B “2,6 - 582

Note: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype. |



TABLE 10

« NEW YORK'IARBOR MODEL
EFFECTS OF NORTON POINT DIKE ON CURRENT VLLOCITIES
STATION 25

TIME _SURFACE. _ MIDDEPTH BOTTOM
IN HOURS  BASE LAY BASE  PLW BASE ~ PLAN
0, n2.0 2.8 §2.% 2214 32,0 19
0,8 m2.4 =2.8 32,4 w234 71,9 w117
£.0 2.6 2.6 2.3 -2.2 2.1 317
1.8 x2.4 w2, b g, 2 L nl.7 »1.6
2.0 32.0 ~2.,4 ¥l.6 1.5 1.8 1.6
215 wl.d "1.5 I1t2 “0:9 ri.4 - =0:9
3.“ UO‘:? "3.7 x0,6 0;1 P‘lc‘ ;O'()
3.9 0.6 0.1 0.1 0'1 50.7 0,1
4.0 Ord 0,1 0.6 0.1 gl o?%n
4,5 Qel 0.1 1.4 0,1 0.7 0.3
5.0 Y 01 1.9 0,1 1.4 0,3
5,9 115 0,1 i.8 0,1 2.1 0.1
6,0 0.8 0,1 1.8 0,1 1.7 0,1
6.5 1,7 0,1 1,7 0.1 1,9 0.1
7.0 1.7 0,1 1.6 0.1 1.9 0,1 '
7,5 1.0 01 1.0 ~-0!3 1.4 0,1 '
8.0 0.9 0.1 0.7 =033 0.9 0,1 |8
8.5 0.7 r0,3 0.1 »0,5% 0.4 0,1
9,0 0.4 =0,9 0.+ =0,5 0.1 0;1
9.9 ®0.7 1,2 x50, =05 w0t 0,1
1050 ni.3 5175 w0.,9 =076 ¥0.8 “—A0l7
18,2 ¥xl.7 =202 22,3 =13 80.7 =1,5
11.0 e2.7 £2.3 ¥2.6 s1.6 22,9 1.7
11.9 2.8 =25 ¥2.2 =2,0 2.4 82,4
i2.0 2.0 ~2,8 x1.% 22,4 32.2 22,3
|
SURFACE
MAXIMUM FLOOD MAY JMUM EBA It
PLAN  yIME  yELOCIY yIME VELOCIyY EBB PRE- I
HOURS DAY & HOURS DATA DOMINANCE |
BASE 6,9 1,7 11,0 -2, 69,8
1 325 .4 0, -2,.8 94,8
MIDDEPTH
MAXI1MUM FLOOD MAX [MUM EBR
RLAN [ IME vELOCT Y yIME yELOClyv FEBB PRP-
ROUIRS DATA4 HOURS DATA DOM 1M ANCE
BAgE 5.0 1.9 11,0 2,6 63,2
1 3.0 ﬂ.i . il = s ‘204 9‘-8
BOTTOM
" MAX1MUN FLOOD HAXTHUM EBE
BLAN T 1HE vELOGI Y T1ME yELOCIyY EBB PRE-
HOURS DATA HOURS DATA DOMINARCE
BASE 5.9 4 11,0 ~2,5 62,7
Gk M a0 0.3 S § - et " S Sammgel | B
NOTE: Time is expressed in hours after moon's transit of 74th meridian.

Velocities are expressed in feet per second prototype.




TABLE 11

NEW YORK HARBOR MODEL

EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES

STATION 29

TIME ___SURFACE__ MIDDEPTH ROTTOM
IN HOURS  BASIT — TIAN BASE T PIAN BASE — PLAN
b, £3.0 »2,4 52.3 2.4 yl.6 1,6
0.2 s3.8 =31 0.4 z2.2 31.6 rit4
i 1,0 3.1 3,1 ¥2,1° =2,C 1.5 1,6
1.5 «3.% 3,1 21.7  -1}6 w2, =1 %5
2.0 3.1 =29 31.6 11,4 z0. 1,3
2,9 2.9 =2,4 ¥1.0  ©4,3 v0.8 0,8
| 3.0 mi.i 0 ©1,6 z0.4  =0,9 0.1 0,1
3.5 »0.6 1,0 0.t =0.3 0.1 0,1.
| 4,0  =0.1 20,1 0.1 031 0.7 0te
. 4q9 0.1 0l 0.3 0,4 1.5 1,3
| 5.0 0.4 0.1 1.0 0,9 1.6 1,4
| 505 1:4 0'.9 1'6 008 10“ 0;3
| 6.0 1.3 a9 1.6 0,7 1,5 0,6
6.5 1.3 016 1.7 0,4 1.3 bie?
| 7.0 1.5 ges 1.6 0.3 1.4 x;o
7.9 1.4 0,4 1.4 0;5 1.4 0,9
8.0 1.4 0,4 14 0.1 1.% 0,9
| 9.0 0.2 ~0,5 0,8 0,2 0.3 0,7
Al 9.% 0.9 =0,9 0.1 0.1 0.2 0,2
Ll 10.0  w1.0 151 0.7 =07 0.1 0,1
'.-I 10.5 '.10‘ “1.4 1.3 =0i9 80.6 °0:5
< 11.0 £1.6 rl,6 x1,5 1.3 vi.1 -0.9
] 119 t2.3 »2,1 ®1.7 1,7 r1.3 ri,8
i 12,0 gr2.2 =243 sl.6 ¢1,8 =1.0 r1.8
SURFACE
_ MAXTHMUM FLOOD MEX]MUM EBR
PLAN TIME yELOC! v vyIME yELOClyy EBB PRE-
HOURS DATA . HQURS DATA DOMINANCE
BASE 7.0 1.5 0.5 3.1 75,4
1 9,3 0.9 0,5 »3.1 87:8
MIDDEPTH
MAXITMUM FLOOD LaxuuM £88
BLAN rI4E  yFLOGlyY  yIME yELOClyy EBB PRE-
HOURS DATA HOURS  NATA DOMINANCE
BASE 6.% 1.7 g5 -2,4 60,9
1 5,0 Bis 0. ~2.4 78,6
BOTTOM
. ) MAXTMUM FLOOD MAXIMUM FBA
= PLAN pIME  yELOCI;¥  yIME yELOClyy EBR PRE-
. HOURS DATA HOURS  DATA DOMINANCE
S BASE 5.0 1,6 1.5 -2,0 45,9
3 =i Sl $.4 ~14{.5 -1,8 — =

NOTE :

Time is expressed in hours after moon's transit of 74th meridian,

Velocities are expressed in feet per second prototype.




TABLE 12 , 1|

NEW YORK HARBOR MODEL |
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES !
STATION 30

TIME  SURFACE MIDDEPTH BOTTOM
Iy HOURS  EASEFLAW BASE  PLAN BASE LAY I
2, 51,6 w2'2 81,3 aits a1,4 a1k I
0.5 W2|‘ =2,4 51.6 .1:6 wl,3 "1.3 I
1.0 ¥2.0 «3,1 ¥1.7  ei6 v1.3 7 «0,9 '
1.9  s2.4 =30 1.5 »1,5 0.9 =0.7 §
2.0 2.1 =2,6 1,0 =1,3 n0.5 0,14 |
2.% x2.1 92;1 0.8 30:1 0.1 0.3
3.0 1.6 =1,6 w0.3 0,1 0.3 0,9 1]
3c5 31.2 '1.2 001 0.9 1'3 116 |
4,0  50.8 0.7 0.4 L4 1.4 1,6 i
4,9 0.1 0,1 1.4 4,5 1.6 1,6
5.0 0.1 0,9 1.3 2.4 1.4 1,6 i
5.5 0.6 2,5 1.6 31 1.9 2,3 ,
6,0 1.0 2,4 1.6 2.4 1.6 2,4 \
6,3 1.0 2,0 1.8 1,9 104 1.6 '
7,5 1.4 1,9 1.6 31 1.2 1,6 i
8.0 1,2 1,5 1.3 1.6 1,2 % | I
6.9 0.9 1,2 1,4 71,3 1.0 039
9.0 0.6 0,9 0.8 0,9 0.7 0,8 [*
9.5 0.1 0,1 0+4 0,1 0.2 051 i
10,0 v0.9 0,9 0t 21 0.4 0.t i
1005 50-9 00;9 !003 90;9 0,4 0;1 I
11.0 »1.0 113 50.8 =0,9 n0,3 0.1 i
13.5% 21:7 ‘1:4 1.0 -’-1.6 al.7 30:1 |
1200 ‘106 -210 nl.z :115 3009 =1:° :‘
SURFACE !
|
MAXIMUM FLOOD™  MAXIMUM EBB ;|
PLAN IME  yELOCI,Y  ¢IME yELOClyy ESB PRE- ,
OlRS DATA HOURS  DATA DOMIMARCE i
BASE y L 1.4 0.5 -2,4 72,9 -"
| L CXE e P e & P T LY |
I
MIDDEPTH i E |
_ MAX1HUM FLOOD MAXIMUM EBH i
PLAN TIME  (ELOElyy  ¢IME yELOClyy FBB PRE= i
HOURS DATA HOURS ~ DATA DOMINANCE M
BASE 6.5 1.8 1.0 -1,7 43,6 |
e cmens Bl - 0, T 1,6 . - if
B4
_ BOTTOM 0
. " MAXTIMUM FLOOD HAXIMUM EBB !
. PLAN wIME  yELOEILY  ¢IME yELOClyy EBB PRE- i
i HOURS DAT: HOURS DATA DOMINANCE | 18
BASE 4-’ 1:5 0.5 "1|3 28.' 3
- ===y 6.0 e . L T: mamae ', 7% aaia it
%
'tr
|
i NOTE: Time is expressed in hours after moon's transit of 74th meridian. !ﬂ*

Velocities are cxpressed in feet per second prototype.




TABLE 13

NEW YORK HARBOR MODEL
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES

STATION 31
TIME __ SURFACE _ __ MIDDEPTH BOTTOM
IN_HOURS  BASE ™ " PLAN BASE T PLAN BASL  PIAN
0,” g2.2 :2:9 1A 224 si.4 o031
0.9 ¥2.4 s34 52.0 237 : 2.0 w20
42 & #4311 ¥2.,3 -~ w2's 2.3 250
1.9 2.8 3,0 ®2.3 =2,6 2.0 22,0
2.0 B2 A ‘:?.5 Bl.6 92’.’4 ﬁ109 "1:5
2.3 wl.9 r2,2 81,7 =16 e1.4 01,2
3.0 ci. A "r0.9 x1.A4 1,3 wie rQ.7
3,5 #0.8 =0,8 0.7 =0,7 %0.% 0,1
4.0 w03 031 #0.4 01 “0.1 0.3
4.5 0.4 0.3 0.7 1,0 1.8 4.5
5,0 0.8 1.3 1.% 1.6 1,8 g 5
5,8 1.0 1,6 1.4 1.6 1.5. 1,6
6.0 1.0 1,6 1,2 1,6 1,4 1,6
6.9 1.0 1,8 1.1 1.6 1.3 1,6
7.0 ~4.2 250 i P e {i 2= —qa-
7.9 1.9 2,0 1.4 156 1.9 1;6
8,0 1.4 1l6 1,2 1,5 0.9 1.1
8.5 1.0 fgd 1.0 114 1.0 0,9
9.0 0.4 038 0.7 2'9 0.1 0:3
9,3 0.4 [ ¥0.¢ 051 0.2 031
10,0 20.3 ~ ©0,7 80.1 ~=cle- 0.1 0,4
10.5 vl.4 =0,9 50,1 «0;9 20.14 20,6
11,0 721.% 1.3 51.0  e1.1 %0.6 SR
11.9 ni. ¢ vi 6 el.,4 16 11 42 =1,4
12,0 217 '2’.4 8‘10‘ 92:1 al,} °1:7
SURFACE

NOTE :

MAXIMUM FLOOD

MAXIMUM EBR

FLAN IME  yELOCI.Y  ¢IME yELOClyy EBR PRE-
OURS DATA HOURS ~ DATA DOMINANCE
BASE 8,0 i,4 1,0 -2,8 74,1
1 740 ~ ol 0.5" *3.9 63.2

MIDDEPTH

MAXIMUM FLOOD

MAX IMUM FBR

PLAN  ¢IME  VELOCIGY  yIYE vELOCIyY EBB PRE=-
HOURS DATA HOURS  DATA BOMINANCE
BASE $,9 1.4 {.0 -2,3 60,6
== 7.0 .8 i.0 =2,8 . L e
- BOTTOM

HAXIMUM FLOOD

BLAN 1 HE vELOCT Y
NOURS DATA
BASE 5.9 i,8
1 ) B 5.0' ~".‘18.-_—_

Time is cxpressed in hours after moon's transit of 74th meridian.

MAX]MUM EBR
tIME  yELOEl,y EBB PRE-

HOURS DATA DOMINANCE
1'0 '2|3 5605,
04— 2, 0 —— St

Velocities are expressed in feet per second prototype.
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TABLE 1L : i}
|

F

:

NEW YORK HARBOR MODEI, ¢
EFFECES OF NOKTON POINT DIKE ON CURRENT VELOCITIES 1
STATION 35. . 1
TIME  SURFACE MIDDEPTH  BOTTOM i
INHOURS  BASI LAY BASE  PLAN BASE  PIAN :
e, £2,3 «2.0 51,6 #1.,7 31,2 1,3
0|’ !205 ;‘2;1 l2-1 91.8 Bila 31:5 L.
4.0 w26 -1,9 82,2 =17 ¥l.d <105 "
LTy 52.3 e1,7? 1.0 30;9 n0.9 «0.5
2,0 n1.6 "1:4 =0.8 -ooe v0.8 30:3 v
2, =1.0 -0,8 0.6 ©0,4 v0.4 =01 ;
3,0 0.7 u(,5 #0.3 e | 0.4 0,1 E
3,9 0.3 =0,1 0.1 0,1 0.3 s0.4 3
4,0 0.4 a5 0.1 0,5 9,3 0,2 .
4.5 003 0'.5 0'7 1.0 1.4 0.5 1.
5.0 n.8 1,0 143 1,0 1.6 13
5,8 1.4 1,4 1.6 113 1.6 ey
6,0 1,6 1,4 1.6 1,5 1.6. 159
6,9 1.6 1D 1.6 1,7 1.2 2,0
0 1.6 2.1 1.6 2.3 1.7 1,8
7,8 1.6 2.2 1.6 241 1.7 22 5,
8,0 1.6 -3t | 1.6 1.7 1.6 1.8 h
8,9 1.3 0,8 1.4 5 | 12 1;1
9.0 0.7 0,7 0.8 0,7 0.8 0.7 _
9.9 0.4 0:5 0.8 0:1 0.4 0:1 §
10,0 0.1 ©0;3 0.1 0,1 0.1 - 038 R
10.% 0.8 =06 ¥0.6  =0,5 0.5 0.4 3
11,0 =07 =i}1 s1.2  =~0.9 »0.9 -0.5 d
1115 1.6 :1:7 31'3 ='1_o4 #i.0 ?027 [
12,0 n2,3 «1,8 tl.6 ry,3 1.0 ~1%1 ;
SURFACE: ;
i MAX1MUM FLOOD MAX IMUM EBB
PLAN 1 IME vELOCIyY  yIME yELOCIyy EBBR PRE-
HOURS DAY HOURS DATA DOMIMANCE
BASE 7.8 1.6 1.0 2,6 58,7
b 7.3 =g =. 0.5 A | 51,7
MIDDEPTI
MAX1MUM FLOOD MAX1“UM EBB
FLAN I HE vELOCI v t1ME yELOClyy EBB PRE-
HOUIRS DATA HOURS DATA DOMIMANCE
BASE 6-0 1_06 ico -212 4709
i 7!0 203 "“0.5 "108 z 41.6
BOTTOM
MAX1MUM FLOQOD MAXIMUM EBR
BLAN TIME  yELOCIyY  yIME  yELOCIyY EBR PRE-
HOURS DATA MOURS  DATA DOMINANCE
BASE 6.9 1.7 1.0 -1,4 37.4

ey 7.3 2.2 v.5 —-1,5 35,0

NOTE: Time is expressed in hours after moon's transit of 74th meridian.
Velocities are expressed in feet per second prototype. 4




TABLE ] 5

NEW YORK HARBOR MODEL
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES

STATION 36
TIME SURFACE MIDDEPTH BOTTOM
IN HOURS  BASE PLAN BASE PLAN BASE  PLAN
-9, ¥i.9 0237 ilod 2,1 =1.0 ~2.1
0.5 I109 32:9 zi.6 '2:'2 s VY -2.1
TN T 2.4 T E206 w1,67 e20y 1.3 -2.2
1,% 32,5 2.3 52,0 v1.9 T .
2,0 w2.,0 2,0 1.6 =17 “1.6 =1,7
20’ '106 91;6 "1" '1:3 _‘:0.8-.,..'.1.2.
8,0 ‘wl.3  ¥1,0 31,0 0,9 ~0.4 =p0.5
3.5 0.5 s0:5 0.6 0,2 T
= 0.5 eQ, ¥ OV TTRQ, Y 0.4 1.3
4,9 0.4 0,3 0.t 0,8 0.8 1.2
5.0 ° 0.8 0:8 1.2 1;4 1._6 1.9
5'5 1'1 1.5 103 1'6 —1—0--6_-_1.‘_5_
6,8 1.6 1.5 1.6 1.8 1.8 1.3
i | FEmeil 1 e g TITETTT19 1.8 1.9
G L ]
[] » . L : . 2'0
8.9 1.0 1,6 1.2 1,5 —1.> 3.3
~9.0 Ot i’.z Doa '1'0 0.7 1.1
i 9,3 0.1 0737 _ 0.4 0,7 N O SN 5 A
10,0 031 04 % O B T 0.1 ~0,3
10,9 ¥0.% .oza 0.3 '013 =0, % =81
‘41,0 8162 --H170 30.8 - 171 “0.,6 =0.8
14,9  ®§1.6 5137 ¥1.2  s1}7 =0,8  =~4,7
120 - ii'.b"“‘“=2{'3 51.6" '270 -0.8 ~-1,8
SURFACE

v e =~ MAX{MUM PLOOD ~  MAX]IMUR EBB e
RLAN axﬂs vELOEI,Y  ¢IME yELOClyy EBB PRE-

: DURS -~ ~~DAYA ™~ ~ MOURS - "DATA pOMINANCE-
BASB 6.3 .6 {.5 «2,5 62,0
gt ey 0.5 2 g
MIDDEPTH
i MAXTMUM FLDOD ~ ~ MAXIMURN EBB s T
RLAN -égss VELOE!3Y  yIME yELOCIyY EBB PRE-
e "~ DAYA T """HOURS " DATA T DOMINARCE"
BASEH 743 .9 1,5 2.0 52,9%
e s | b0 10 "2, 38372
BOTTOM

MAXIMUM FLOOD MAXIMUM EBB
PLAN __ YIHME VELQCITY _YIME VELOCITY EBB PREs

HOURS DATA HOURS DATA PDOMINANCE
. BASE = 6,.% 1.6 2.0 =1.h
' 8.0 250 1,0 2.2 47,6

NOTE: Time is expressed in hours after moon's transit of 74th meridian.

Velocities are expressed in feet per second prototype.



TABLE 16
NEW YORK HARBOR MODEL '
EFFECTS OF NORTON. POINT DIKE ON CURRENT VELOCITIES 1
STATION 37 b
it
i
TIME __ SURFACE MIDDEPTH BOTTOM :
*IN HOURS  BASK PLAN BASE  PLAN BASE ~ PLAN i
0, 32,2 -2.9 12,0 17 i =204 i
0.9 2.0 22,8 vd. b “{:9 1.9 v2.1 3
1.0 22.6 %29 22,0 ©2,0 $2.2 <272 !
1.9 2,0 22,9 v2.4 %2,0 8sl.9 22,1 i
2,0 2.4 g9 ¥2.0 71.6 ‘1,5 91.7 &
2.3 =19 -1,6 1.3  ri,1 1. 21,2 i
300 31.0 '*'1-1 '1'2 ?098 u0.9 30:3 1
3. r0.6 »0.,7 w0.6 =0,4 30,8 8,1 :
4,0 0.4 =0,3 0.1 0,1 7S S i &
4,9 0.3 0.3 0.9 0.4 1.3 1,0 !
5,0 0.9 130 1.2 1,0 1.3 1.8
5.9 1.% 1.4 1.9 154 1.5 1:3
6.0 1.7 t.5 2.0 1,4 1,9 1,0
6.5 109 1:5 1'9 1'7 2'0 0.7
7.0 1.9 1.6 ~ 159 1,8 1.6 1;3 it
7.8 1.9 1,6 1.9 i:9 1.5 0,7
8.0 1.8 i,5 1.7 154 1.4 0.9
8,5 1.2 07 1.8 1.0 $e8 0,9
9.0 0,6 p.? 0.5 0;3 0.6 0,5
9,9 0.4 051 0.1 0,1 0.5 0,4
10,0 =0.7 0.3 ¥0.4  ©0}4 50.4 g1
10.5 al.e "1:3 50,5 °°;‘7 80.7 50;3
131.0 51.3 «q .7 51.2 21,2 1.1 1,0
11.9 x1.4 =251 21,5 1,7 rl. 4 =1.4
12,0 wm1.9 e2.4 81.8 e1.9 e1.,2 021
SURFACE i
MAXIMUM FLOOD MAX]IMUHR ERS !
FLAN gIPE  yELOC!,Y  yIME vELOClyY EEB PRE- ;
HOURS DATA " HDURS DATA pOMINAKCE }
BASE 859 1.9 0.5 2,6 60,6 .
1 7.0 1.6 0, «2,9 688 !
MIDDEPTIH |
MAXTHUM FLOOD MAX IMUM EBE
PLAN T 1HE vELOCI.Y  yIME yELOClyy E8B PPE-
HOURS DAY A WOURS  DAYA DOMINANCE b
BASE 640 2.0 0.5 -2,6 57.% ri
==y 7.0 1.8 170 wZdog S8 i
BOTTOM 1
- MAXT1MUM FLOOD MAXIHUR EBS i
PLAN al*‘g VELOC!,Y  ¢IME VELOCIyY EBB PRE- ¥
QURS AY HOURS TA MINAN i
BASE 6. e 3" fa AR, DONIEARCE i
Tl 5.0 1.8 i.0 w2, TTEEY
NOTE: Time is expressed in hours after moon's transit of 74th meridian. '
Velocitics arc expressed in feet per second prototype. |'
i




TABLE 17

NEW YORK HARBOR MODEL
EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES
STATION 38

TIME —_ SURTACE MIDDEPTH BOTTOM
IN HOURS ~ BASE  PLAN BASE  PLAN BASE ~ PIAN
0. s1.3 =2.5 #1.% s2'0 51,4 =134
0,9 al.9% =25 wl.7 ®1.,9 tl.? r135
1.0 ]1-9 =2o4 3108 "'2;3 ﬂioe -,1.5
1,9 =1.5 2,3 «1,8 =2,0 1,8  =1,5
2,0 31,3 =2,0 %1.2 =1,6 1.3 ~-1,3
2.% wi.2 vild ni.2 =10 »0.8 °1,0
Son !One "0:8 0.6 ‘0:7 30.5 "0:3
3, 0.3 =0,6 20,83 10,3 50,8 0.1
4,0 0.4 01 0.4 0,1 0.1 g, 7"
4,53 0.4 0,1 1.2 0.6 0.9 1.4
5,0 0.% 0.6 1,2 1.9 1.2 1.6
9.9 1.9 1,0 14 ¥ 2,3 1.2 1.7
6,0 1.3 1,3 1.6 1,8 1.4 1,6
6,9 0.9 1,4 1.3 1.9 1.3 1,6
7.0 1.9 157 1.9 1,8 1.2 145
7,8 1.4 1.8 1.5 1.9 1.3 R
8,0 1.5 2,0 1.3 1,6 1,2 0.9
8.9 143 1,4 1.1 1,8 0.9 0,8
9.9 0.3 0,3 0.3 0.4 0.3 0,3
10.0 0.1 0.1 I L] 0.1 0,1
10.% s1.2 0,6 »0.8 =0,8 x0.8 =0,9
11,8 =1, =16 1.3 1,0 si.2 +0,8
1115 !1'5 -‘2‘.0 81-2 "1’.6 81'2 °1:.1
12,0 1.9 -2.4 1.3 =119 1.0 1,3
SURFACE
) MAXTMUM FLOOD MAX ]MUM EBR
PLAN tIHE  yELOG!,Y  yIMg yELOClyy EBB PRE-
’ HOURS DATA HOURS DATA DOMINALICE
BASE 5.3 .9 © LS v=i.g 56,0
1 8,0 2.0 B, “2,5% 61.%
MIDDEPTH
MAXTMUM FLOODD MAX I MUM £08
PLAN TIME vELOGT Y yIME VELOZIyY EBR PRE-
HOURS DATA KOURS DATA DOMINANCE
BASE 7,0 1.9 1.0 -1,8 51,3
-1- 9.9 2.3 1:9 -2,3 50,%
BOTTOM
MAX1MUM FLDOD MAXIMUM EBB
PLAN yIME  yELOGl,y  ¢IME yELOCl;y EBB PRE-
OURS DATA HOURS ~ DATA DOMINANCE
BASE 6.0 {.4 i.0 ~1,8 54,4
1 5.’ ‘09 "_1,5 '105 A '4602u__
NOTE: Time is cxpressed in hours after moon's transit of 74th meridian.

Velocities are expressed in fcet per second prototype.



TABLE 18 C

NEW YORK HARROR MODEL !

EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES |
STATION 39 |8

|

TIME ___SURFACE y
IN HOURS  BASE  PLAN '
o, §1.3  e2.% 4
0,8 sl.8 91:8 1
1,0 'wmi,6 =%,7 [
1,8 Uia, ’1;(’ !
2.0 vl.0 v{.3
2,9 50,8 »1,0
3.0 w0.2 0.5
3,9 0. U;
4,0 0, 0,7 |
4,5 0.6 112
5.0 0.9 153 !
5.8 1,0 1,3 |
6,0 .1 1;?
6,3 1.0 1,2
7.0 0.9 1,5
7.9 1.1 1.4 ;-
8,0 1.3 Tl it
8.9 . 1.0 1;0
:0 0.8 0,7 =
9.9 0.5 0, e
10,0 " 0, 20,5 i
10,58 %0.6 =0,7 B
11,0 31,0 =1 W
11.%  ri,3 1.3
i2.0 81,3 =7
SURFACE
' MAXTMUM FLOOD  BAXIwUP BB .
RLAN pIM4E  yELOC!4,Y  yIME VELOCIyY F£BB PRE- i |
HOURS DAY A HOURS DATA DOMINANCE !
BASE 640 1.1 L -1,7 54,5 "
1 7.0 ‘05 0, '21‘1 5\‘.9 #
: il
\ '
*1
L)
&3, i
]
;
7l Note: Time is expressed in hours after moon's transit of 74th meridian. 1
. Velocities are expressed in feet per sccond prototype. g




Note:

TABLE 19

NEW YORK HARBOR MODEIL,
EFFECTS OF NORTON POINT DIKE ON CURRI NI
STATION L1

VELOCITIES

TIME SURFACE
INIOURS  BASE  piav
0,” 5079 24,3
0,9 30,6 0,8
1-0 30:1 30;4
1.5 0. 30.1
2,0 0, 0,
2,% 0, 0,2
3.0 0.2 0.3
3.9 0.2 0,5
4,0 0.3 0,6
4,5 0.7 957
5,0 0.7 0.8
5,3 0.9 $34
6,0 0.% §51
6,9 1.0 1.1
7.0 1.0 112
7.% 1.1 1,4
8,0 1.0 1.7
8,8 1.9 1.3
9.0 0:7 0,8
9.8 0.5 0.5
10,0 0. 0,
10,9 g0.5 20,2
11,0 50.7 20,8
119 x0.9 1.0
12,0 20,06 31:5
SURFACE
. MAXIMUM FLOOD MAX Uy
RLAN J4E vELOC! Y yIME yELD
OURS DAT A HOURS DA
BASE 7.9 L3 1,9
- g I et T o - P 1S

Time is expressed in hours after moon's transit of 74th meridian.

Velocities are expressed in feet per sccond prototype.

-y

EBA

Clyy EBB PRE-
T4 DOMINALICE
-0,9 28,8
sl 3154




TABLE 20

NEW YORK HARBOR MODEL :
EFFECES OF NORFON POINT DIKE ON CURRENT VELOCITIES N
STATION 42 |

TIMI; ___SURFACE I
IN HOURS  BASE PLAN

0,6 e, 6 ?
20,6 20,6

w0.7 90.5 R
FOOS "0:4

o
-

'

o OO~~~ DU

* ® 2 e e e e e m e e s om @

COO0O0D OO0 OO
w

1'0'5
£0.7
50,7
3008
0.7

HMOODOVO®RI OGP VI AN D B NN NI o~ o
e i e e e =

OGDWOWD\JQQOWOWO\:QWQ\IOGOW

[y
-
-

n 3= 0% 1

-
N

SURFACE

‘ MAX1MUM FLOOD  MAXIMUM CE8 !
FLAN v INE VELOCI,Y v1HE yELOClyY EBB PRE-
HOURS DATA HOHRS DATA DOMINANCE
BASE 6.9 g.8 - 11,5 -0.8 51, ¢
1 4.9 L4 “0,7 45,2 - g

o Notec: Time is expressed in hours after moont's transit of 74th meridian.
- Velocities are expressed in fect per second prototype.




Note:

TABLE 2]

NEW YORK HARBOR MODEL
EFFECTS OF NORTON POINT DIKE ON CURRENI VELOCITIES !
STATION 43

TIME —SURFACE 3
IN HOURS  BASE LAY :
0, x0,2 «0)6
0.% 90,5 <07 &
1:0 3018” .0’.6 -
1:3 10.5 '0;6 [
2.1 40,9 =0,5% t
2.9 a7 05 '
3.0 HD|7 g. <9y
3,8 0. 0y2 !
4.0 0. 0.2 {
4,8 0.9 0,6 ]
5.0 g.6 0,6
5.8 0.9 0.6 3
6.0 0.9 0,6 3
6.5 0.5 0,6 4
7.0 0.7 9;8 :
7.5 0.8 0,8
8,0 0.8 0,9 |
8.5 0.8 0,7 ]
9.0 0.6 0,5 ]
9.9 0.4 . ,
10.0 0. 0,4 H
10.5 9, 0,4
11,0 0, 0. L
11', ]0.2 ;0;“‘
12.0 n0.2 “0,¢ i
:
SURFACE
. MAXTIMUM FLOOD MAXIMUM- EBR
FLAN GWE VELOCI Y  ¢INE  yELOCIyy EBR PRE-
Eann ogkg oAgg HOURS DATA DO yMANCE
d B 2.0 «0,9 42,2 j
1 80 -~ -Bip - 5.5 by 31,0 .
!
|

Timc is cxpressed in hours after moon's transit of 74th meridian.
Velocitics are expressed in feet per sccond prototype.




TABLE 22

NEW YORK HARBOR MODEL
EFFLCTS OF NORTON POINT DIKE ON CURRENT VELOCITIES

STATION 56
. TINE — SURFACE MIDDEPTH BOTTOM
IN HOURS  BASE VLAV BASE  PLAN BASE ~ PLAN
0. 31,9 =2,0 2,1 19 il.,4 o016
0.5 1.8 ~1.8 81,6 1.9 ¥i.2 1.6
1.2 %1.4 =16 $1.3 © =16 1,2 01,5
1.% 81,5  =1,2 8.5 ~-1,2 x1.,2 ©0.9
2,0 1.3 '1:0 ‘1!2‘ 0.8 81.2 30:7
2.% 0.8 0,2 0.9 =0,3 20,9  ~0l%
3.0 %0.1 0.3 0.4 gt 0.4 0,2
3,9 144 1,6 1.0 1.5 0.5 1.3
4,0 2.4 1.9 RS 2.0 =159
4,5 2.5 2,0 2.9 -3 2.7 2,1
5,0 2.7 2.2 2.7 2lq 2.9 2.0
5,5 2.7 272 2.6 2.4 3.0 2,1
6.0 2.5 252 2.2 2.4 2.8 1,9
6,9 2.2 1,6 2.4 1.0 2.3 1;7
R 1,6 1.1 1.6 1:3 1.8 L
7.5 1.2 p,8 1.4 0,9 1,2 0,9
8.0 0.5 0,7 0.7 06 0.8 0,4
8,3 0.1 0,2 0.1 032 D.4 0,2
9.0 0.4 0:2 _001 0:2 0.% "0:1
9.5 w®i.1 e1,d ri.2 «0,9 #1.0 =0%9
10,0 1.6 »1;4 1.9 vl 6" vl,.b =113
10.9 r1.8 vi,6 v2,0 g9 51,8 1.5
11,0 r1.8 «i,B r2.4 w22 1.7 2138
11.9 £1.8 »1.8 r2.1 °2,.1 1.8 »2,0
12,0 xi.8 2,0 t2.0 =20 21,9 =-1.6
SURFACE
) MEXTMUM FLODD MAXTHUR 588

PLAN v IME VELOC!;Y  ¢IME yELOClyY FRB PRE-
HOURS DATA KOURS  DATA DOMINANCE

BASE 5.0 2.7 0, ~1,9 48,7

1 519 2-2 U. '2|0 49Aﬁ

MIDDEPTi

MAXIMUM FLDOD . MAXIMUM EBS
PLAN yIME  yELCCILY  yIME yELOClyy EBB PRE-

HOURS DATA HOURS ~ DATA DOMINANCE
BASF 4.3 2.9 0. -2y 49,%
1 8.0 2.4 10— a3 p ==-AOjd-
BOTTOM

MAXTPUM FLDOD MAXIMUR EB3 :
HL AN yIME  vELOCI4Y  yIME yELOCIyY EBB PRE-

HOURS DATA HOURS  DATA DOMINANCE
BASE - P 3:0 g 12;0 '109 45.5
| UL S I Rematy § 3 w2, 0° 498

NOTE: Time is cxpressed in hours after moon's transit of 74th meridian.
Velocities arv expressed in feet per second prototype. i




TABLE 23

5
5
5
19

NEW YORK HARBOR MODEL .
1 EFFECTS OF NORTON POINT DIKE ON CURRENT VELOCITIES L
STATION 57

TIME SURFACE __MIDDEPTH BOTTOM
IN HOURS  BASEE — PLAV BASE — PLAN BASE  PLAN
Bi 2.4 22519 224 it 52,9 22,4 &
0-5 '1-8 .'2'.'7 '1'8 92'6 Hioq °2;4 s
" 1.0 "§1.8 52,4 ¥1.8 =231 x1.8 - =22 :
1.8  x1.8 1,6 31,8 1,5 x1.,8 =136 ;
2,0 81,9 1.3 ai.7  =0,9 wi.8 e{;1 :
2.9 wi.2 =0,3 1.2 2023 sl WO,A 4
3.0 0.% 03 0.4 0.3 50.4 0.4 i
3.9 0. 1.6 Q7 116 0,6 1;4 &
4,10 2.0 r 2.1 258 - SRR Wit 1
4.5 2.9 2,5 2.9 2,0 2.1 23 )
- 3.8 2.4 3.0 2,6 2.8 2,4 '
5.9 3.0 2,6 3.0 2,8 2.8 2.5
6.0 3.0 2,3 3.0 2;4 2.8 2,2
6.5 2.6 1,6 2.6 2.0 2.4 1.9 :
7.0 1.9 1.5 1.9 173 2,0 T 1,6 :
7,1 1.2 0,7 1.3 0.9 1.4 1,0 .
8.0 0.6 0,4 0.6 0.7 0.8 0.6 !
8,8 0.8 0.2 0.4 0,2 0.4 0,2 g
9'0 !008 '029 80-‘ 30;3 0.‘ 0;2
9.9 1.5 =1,6 1.4 =1,2 ¥1.,1 «1,1
10,0 x2.5 v2.4 A28 =178 2.1 ~ 24?7
10,5 02,8 22,6 £2.8 =276 w2,6 w24
11.0 92,8 2.7 #2.7 3,1 v2.6 =2,8
11,9  e2.7 «2.7 ¥2.9 s2.9 52.7 22,9
12,0 2.6 r2.6 ©2.8 2.9 g2.7 =28
SURFACE x
MAXTMUM FLOOD MAXIMUM EBR
PLAN f1ME  yFLOBl,y  ¢IME yELOClyy FBB PRE-
oURS DATA HOURS ~ DATA DOMINaRCE
BASE 540 3;1 10.5 -2,8 5‘09
. 1 %9 2.6 0, -2,9 Sel’-_
MIDDEPTH
| MAXIMUM FLCOD  ~ MAXIMUW EBB
. ALAN IME  yELCCIyY  yIME yELOClyY FEBB PRE- ¢
OURS DATS HOURS  DATA DOMINANCE |
BASE st’ 3:0 10.5 "2|8 54.6
il —q Sy =g ir——417a =31 5679
". BOTTOM
i MAX1MUM FLDOD haximud g8R
iﬁ PLAN IKE  yELOCI,Y .yIME yELOClyy EBBR PRE-
i *~ HOURS DAY4 - HOURS  DATA DOMINANCE
r BASE Sy 0 2.8 11,5 -2,7 54,8 4
- Pa g 5%~ difi—==41 5 249 568 —
b |

NOTE: Time is expressed in hours after moon's transit of 74th meridian,
Velocities are expressed in feet per second prototype.




TABLE 24

13
NEW YORK HARBOR MODEL a
AVERAGE SALINITIES* WITHOUT AND WITH NORTON POINT DIKE @
1
HIGH-WATER SLACK LOW-WATER SLACK ¥
_SURFACE _ MIDDEPTHI  BOTTOM SURFACE ~ MIDDEPTH BOTTOM f
Station Base Plan Basc Plan QgsE “Plan Base Plan Base Plan Base Plan ’
1 28.8 29.3 -- -- 28,9 204 28.6 290.3 -- -- 29.0 29.6 i
2 28.9 29.4 -- -  29.0 29.5 26.] 329.4 == --  29.1 29.5
3 263 T, B = . PG P78 Q6,87 FR.Y am -~  26.9 28.1
4 277 2.8 = wn 200 &4 26N B o - M0 T
5 e we B39 BB = - - aw BTuB. FF.E e e
6 FEA R L= --  27.7 28.4 26.0 26.9 -- - .5 M3
7 - — 2T.8 %9 - - xa — AR 2. -= }
8 28.8 28,9 == 4 28,6 29,3 26.4 26.F ae -~ 28.4 28.7 i
9 28.6 29.3 - -- 28.8 29.6 25.5 27.0 - - 22 2.5 ]
10 25.3 26,6 -- -~ 25.4 26.8 25.7 26.7 -- -—-  25.7 26.9 ]
11, 23,9 26.3 -- = 3.6 278 .4 6.3 == - 2%.7T 11.9 :
12 25.3 25.9 - e P64 M1 24,1 5.8 e — 26,7 27.9 |
14 27.9 28.7 - -- 28.3 28.8 25.3 25.8 -- -- 28.5 28.5 i
16 27.5 29,4  a- -- 28.1 28.8 25.8 25.9 -- - 27.8 28.1 |
17 26.1 26.5  -- -~ 26.2 28.8. 25,1 25.6 ~- -- 28.0 28.4 '
21 27.1 26.9  -- s XET FEE L 3ST 2T == --  27.6 128.0 |
22 -= -— 7.4 26,6 -- - ==A -~ 27.0 27.5 -- -- |
24 7.1 25.9 - -~ 27.7 25.9 24.8 26.0 -- --  24.9 26.1
26 26.9 27.0 - - 27.4 28,93 4.9 258 .. -- 256 26.4 1
27 2.9 27.% - L 27,8 29.0 24.9 4.3 - SIS ST
28 25.7 26.4 -- sz P0f P88 050 25.8 s - 261 27.3
32 - I B [ R - s o 253 BB e -
33 25.6 25.5 -~- - 26.4 26,5 25.1 25.8 - = As.m 97 4 -
34 25.8 25.9  -- L 2T.6 278 A4S 4.8 Lk -- 27.0 26.9 i
35 25.3 26.0 -~ --  26.6 26.5 24.5 24.5 - -= 24.9 25.4 E
36 ) (0 D -~ 26.7 26.9 24.0 24.3 - -- 24.4 24.9 i
37 2%.4 287 -- - 26.5 26.3% 24,2 24.% - -- 24.4 25.0
38 2 & 25.3 24.6  -- S 45 S T N S = E
39 - s  I5.3 26.0 - e - S T T3 — -
40 22.3 23.9 -- —- 25.5 26.4 25.0 25.7 - -- 25.5 25.9
41 o - 5.0 256 ~- 2y i e R gEY L s |
42 25.2 25.6  -- -- 27.2 28.0 24.1 25.2 == - 26,1 27,1
43 o = A 9S8 - A3 e - 25.4 26.0 - -
a4 25.6 26.7 -- - 27.3 28.2 22.1 24.6 -~ - 26.6 27.7
45 - e 5.5 54 - = i - 26.5 36.0 == e
46 s — 24.9 23.8 .- =i o == 258 H.T o= e
47 e T H 3 . - - - 26,6 26.4 -= - a
49 22.4 25.5 -- -- 26.9 25.9 22.4 24.1 - -— 26.7 25.2
50 2.1 26.5 .= - 26.6 28.0 24,2 26.2 -- e 271 27.9 i
51 i R T U e S i i 9SU% 5.0 e = i
52 18.2 26.6 -- -~ 25.9 27.4 20.5 22.6 -- --  25.8 24.2
53 33,6 25.% - -- 25.2 26.4 24.3 25.4 -- = 244 35.4 |
54 24,2 25.2 - = 24.% 25,4 34.% 28,1 e 24.3 25.1
55 24.3 249 ua -= 24,3 25.0 25.00 25.6 == --  24.9 25.9
56 24,1 24.5 == = 24,0 24.5 4.4 24.9 == -—-  24.3 24.8
57 24.2 24.6 -- - 246 254 B34.2 24.5 _ue --  24.3 24.8
58 24.4 24.9 == — 2.4 6.2 22,7 23,8 == s 24.4 24.7 ;
59 23.2 23.8 - -—- 24,4 25.1 19.6 20.3 ~-- s 25,4 25.7 U
60 23.8 4.0 == -- 24.1 24.1 28.7 28.8 == -= 28.0 29.2 :
61 18.4 19.5 -- -- 23,7 23.8 13.7 14.1 == -=  20.9 19.4

*Salinity values are in ppt and are averages of 13 measurements made at regular
intervals throughout ecach test,




s B Gl e it

...-__*-vl#—. -ﬂ-h—-‘- -

T

NEW YORK HARBOR MODEL

TABLE 25

EFFECTS O NORTON POINT DIKE ON SALINITIES
Salinity Changes*
(ppt)
~ HIGH-WATER SLACK _ LOW-WATER SLACK
STATION ~ SURFACE ~ MIDDEPTIT —  BOTTOM SURFACE. ~— MIDDEPTH  BOTIOM
1 0 0 +0.2 - +0.1
2 0 - 0 -0.2 - -0.1
3 +1.0 +0.8 +0.8 - .
4 -0.8 - 0 +0.8 - +0.4
5 - -1.6 - - -0.6 -
6 -0.5 - +0.2 +0.4 - +0.3
7 - -2.5 - - -2.3 -
8 -0.4 - +0.2 -0.7 - -0.2
9 +0.2 +0.3 +1.0 - +0.8
10 +0.8 +0.9 +0.5 - +0.7
11 +1.9 - +0.4 +0.8 - +0.7
12 +0.1 - +1.2 +1.2 - +0.7
14 +0.3 - 0 0 - -0.5
16 -0.6 - +0.2 -0.4 - -0.2
17 -0.1 - +2.1 0 - -0.1
21 -0.7 - -0.7 {7 - -0.1
22 - -1.3 - - -
24 -1.7 - -2.3 +0.7 - +0.7
26 -0.4 +0.4 v0.4 - +0.3
2 -0.1 - +0.7 -1.1 - +0.5
28 +0,2 - +0.5 +0.3 - +0.,7
32 - -0.3 - - -0. -
33 -0.6 -0.4 tJ.2 - #1.1
34 -0.4 -0.3 -0.2 - -0.6
35 +(}.2 -0.6 -0.5 - 0
36 -0.2 -0.3 -0.2 - 0
37 -0.2 - -0.7 -0.4 - +0.1
38 - -1.2 - - .9 -
39 0.8 - - -1.1 -
40 1,1 - +0.4 +0.2 - -0.1
al - 101 - - +3.0 -
42 -0.1 - +0.3 +0.6 - +0.5
43 - 0.4 - - +0.1 -
44 +0.6 - +0.4 +2.0 - +0.6
45 - -0.6 - - +1.0 -
46 - -1.9 - -1.6 -
47 - -0.7 - - -0.7 -
49 +2.6 - -1.5 #1492 - -2.0
50 +2.9 - +0.9 1.5 - +0.3
51 - -0.9 - - -0. -
52 +7.9 - +1.0 +1.6 -2.1
53 +1.2 - +0.7 +0.6 - +0.5
54 +0.5 +0.6 +0.3 - +0.3
55 +0.1 - +0.2 +0. 1 - +0.5
56 -0.1 - 0 0 - 0
E? -0.1 - +0.3 -0.2 - 0
58 0 - +0.3 +0.6 - -0.2
59 +0.1 - +0.2 +0.2 - -0.2
60 -0.3 -0.5 -0.4 - -0.3
61 +0.6 - -0.4 -0.1 - -2.0

adjusted plan test salinities (see paragraph 33 of text).

* These changes are the differences between base test salinities

and



TABLE 26 %

DIRECTION OF CHANGE IN DYE CONCENTRATION DUE TO DIKE i
{(After 50 Cycles) i

Dye From Dye From Dye From !
Jamaica Bay Passaic Valley Raritan Bay*
Station HW LW HW Lw W LW )
bR
4 - NC + - ' . ;”
5 - NC + - + NC l,
6 - *S] + - + *
-B |
7 NC NC + - + +
21 - +S + NC + + '
-B
22 + i * - + NC
24 [N(;[b;] + + + + +
26 NC + 2 + + +
27 NC + + - = +
28 4 ' @ i " "
32 N N( + + + +
- -5
= [Nc n} . . i i "
34 { +S + - " ¥ NC
(NC B
35 + + - NC * +

indicates increase in dye concentration |
indicates decrease (i.c., improvement) in dye concentration !;
indicates no change in dye concentration i
indicates surface ]
indicates bottom ;

+

C
S
B

B - *NOTE: Stable dye concentrations from this source were not achieved at il
any of the stations along Coney Island.
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