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1 INTRODUCTION AND SUMMARY

Tide gates in the East River have been proposed as a way to improve the water quality in
the East River, western Long Island Sound, and New York Harbor.' They would
accomplish this by stopping the flow of water to the north and east on flood tide, but
allowing the flow to the west and south on the ebb tide. This would provide a flushing
action, drawing clean water through Long Island Sound and forcing it through the East
River and New York Harbor into the ocean. The continuing output of the six wastewater
treatment plants that empty into the East River — or during rainstorms, the untreated
wastewater that bypasses them — would be transported through New York City waters to
the ocean, rather than endlessly flowing back and forth with the tides.

Used continuously, tide gates would significantly increase the level of dissolved oxygen
in the East River, far more than further sewage treatment, and would be an order of
magnitude more cost-effective than additional sewage treatment.” Whether the tide gates
would be used year round or only in periods when the deterioration of water quality is
most severe remains to be seen.

Tide gates would consist of a structure spanning the river. Various configurations have
been suggested, including a set of buoyant slabs that normally rest on the bottom of the
river but are pumped full of air to raise them when the gates are to be closed. Another
design would have a string of piers across the river supporting the tide gates. With the
gates open, river traffic would pass through unobstructed. With the gates closed, vessels
would use navigation locks to pass through. A third alternative, which we introduce here,
is to emplace two sets of tide gates spaced some distance apart along the river, making
use of the river itself as the navigation lock.

1.1  Operational Feasibility

Whatever form the tide gates may take, they will make a major change in the East River.
In operation, they will basically change the estuarine flow around New York City with
environmental consequences that need to be examined. Most obviously, however, their
presence will create a new situation for mariners. Perhaps surprisingly, the use of tide
gates may provide a substantial operational benefit to the tug-and-barge traffic and
tankers that constitute about 60 percent of the commercial traffic through the East River.

This is because tide gates would make it possible for slow-moving vessels to transit the
central part of the river more than half the time. At present, these vessels can pass
through Hell Gate, a treacherous kink in the river, only during a window of about 1V2
hours when the tide is turning and the current is slack. With tide gates closed, the current

' M.J. Bowman. Tidal locks across the East River: an engineering solution to the rehabilitation of western
Long Island Sound. In M. Wiley (ed.) Estuarine Processes Vol. 1. Academic Press. 1976.

2 J.P. St. John and R. L. Miller, HydroQual, Inc. East River tidal barrier: solution to water quality problems
in the NY/NJ harbor? The Hudson River Foundation Tuesday Seminars. April 6, 1999.



is slack at least half the time. During this period, vessels would “lock through” the tide
gates.

Locking through would delay vessels, of course. The U.S. Army Corps of Engineers
reports that the operation time of “very low-lift” locks like the ones that would be needed
in the East River typically is 8 to 10 minutes, leading to a total transit time of 20 to 40
minutes. However, this delay would be offset by the time savings that would result from
traveling up and down the river in slack water rather than with and against a current.
According to our simulation, a 6-knot vessel making a round trip on the river would save
as much as an hour and five minutes traveling in slack water.

As an alternative to one set of tide gates together with conventional navigation locks, we
introduce the concept of two sets of tide gates, spaced some distance apart along the
river, dispensing with conventional locks. In an ideal case, a vessel would pass the first
set of tide gates which would then close behind it. The water level in the enclosed section
of the river then rises or falls to the level of the river beyond, a maximum of 6 feet under
normal tidal conditions. By the time the vessel reaches the other set of tide gates, the
water level has equalized, the tide gates open, and the vessel passes through with virtually
no delay.

If the two gates were one mile apart — for example, on the section of the river between
Lawrence Point and Hell Gate — a vessel traveling at 5 knots would take 12 minutes to
reach the second set of locks. Determining whether the water level could be equalized in
this amount of time is beyond the scope of this work. If the river were separated into two
parallel channels, for example, there is little doubt that the needed amount of water could
be moved. However, according to Corps experience, a model would have to be built and
tested to determine if surface currents and turbulence and the movement of unmoored
vessels in the river would be acceptable.

Even if the ideal of no delay could not always be achieved, however, this arrangement
could be expected to nearly eliminate queuing delays that might occur with heavy traffic
through a conventional set of locks. A stretch of river a mile long could accommodate
several tugs with barges and many pleasure boats. Vessels would wait only for the next
operation of the lock, not wait in line for several operations.

1.2 Site Trade-offs

Three possible sites for tide gates along the river are compared. In addition to the one
near Lawrence Point, these are at College Point to the east and a midtown location to the
south of Roosevelt Island. The cross-sectional area of the river is smallest at Lawrence
Point and largest at College Point. Accordingly, the constriction to the flow of the river
with the tide gates open is likely to be least at Lawrence Point and most at College Point.
The midtown alternative, originally chosen because it might double as a bridge crossing,
would require that the entrance to the Harlem River also be blocked when the tide gates
are closed. The College Point site is the only one of the three that has suitable adjacent
anchorage areas for waiting vessels. However, on each side it abuts what New York City



has designated “special natural waterfront areas” in which natural habitats are to be
protected and restored.

There is some difference in the traffic through the three sites. The midtown site may
catch more ferries and commercial sightseeing vessels. The College Point site may catch
heavier recreational traffic in summer when boats from marinas in Flushing Bay head for
Long Island Sound.

1.3 River Traffic

Ferry traffic accounts for more than half of the commercial trips in the East River.
However, most of these trips are in the lower part of the river, and comparatively few
pass the three candidate sites. Other than ferries, about two-thirds of commercial trips in
the East River are local to New York City; the other third are coastwise traffic to and
from New England. The commercial traffic varies little by month year round, but it is
higher on weekdays than weekends. In our 121 hours of observing almost 2,000 vessels
at three sites, the commercial traffic passing in both directions averaged about two
vessels per hour.

By weight, 85 percent of commercial traffic is coastwise. About three-quarters of
commercial traffic is petroleum carried in tankers and tanker barges: mostly gasoline,
distillate oil, and residual oil. Other major commodities are sand and gravel, cement and
concrete, and waste and scrap. Tugs and barges account for 59 percent of the non-ferry
trips, dry cargo vessels 38 percent, and self-propelled tankers 3 percent.

The great majority of commercial vessels on the East River are between 60 and 120 feet
in length, with another peak at about 300 feet; about 11 percent exceed 300 feet. Of the
trips by loaded vessels, 98 percent have a draft of 15 feet or less; 99.15 percent of 20 feet
or less. Of 97,893 loaded trips in 1997, only three were by vessels with drafts of more
than 30 feet, but we are informed that new tanker barges will have a draft of 32 feet.

The “controlling depth” of the East River above the former Brooklyn Navy Yard is 35
feet at mean low water. Near Lawrence Point, the maximum depth of the main channel at
mean low water is 36 feet; at the other sites it is deeper. Model results indicate that the
operation of East River tide gates would lower the level of minimum low water by 0.5
feet just east of the tide gates. Although it is close, the 35 feet depth would be maintained.
However, taking into account desired safety margins of a 3-foot clearance to a rock
bottom, 2 or 3 feet for advance maintenance dredging, and one to 3 feet to allow for a
fluctuating water surface, the clearance for new vessels with a 32-foot draft appears
decidedly marginal, with or without tide gates.

There appears to be no official count of the number of pleasure boats on the river which,
on a summer holiday weekend, we found to be as much as 96 percent of total daytime
traffic. The number of boats registered in New York City grew at an annual rate of 3.4
per year from 1991, reaching a total of 26,807 in 1997.



In addition to commercial and recreational vessels, various government vessels are seen
on the East River, including tankers operated by the New York City Department of
Environmental Protection carrying sewage sludge, Coast Guard patrol boats, New York
City police boats, and a patrol boat of the New York City Department of Correction
operated near Rikers Island.

1.4  Permitting Criteria

For tide gates to be built, a construction permit would have to be obtained from the U.S.
Army Corps of Engineers. Until 1968, the primary thrust of the Corps’ regulatory
program was the protection of navigation. As a result of several new laws and judicial
decisions, however, the program has evolved into one involving consideration of the full
public interest by balancing favorable impacts against detrimental impacts. This “public
interest review” takes into account not only navigation but water quality and a number of
other factors: conservation, economics, aesthetics, general environmental concerns,
wetlands, historic properties, fish and wildlife values, flood hazards, floodplain values,
land use, shoreline erosion and accretion, recreation, water supply and conservation,
energy needs, safety, food and fiber production, mineral needs, consideration of property
ownership and, in general, the needs and welfare of the people.

Under the Coastal Zone Management Act of 1972, federal actions that are reasonably
likely to affect land use, water use, or natural resources of the coastal zone must also be
consistent with enforceable policies of a coastal state’s federally approved coastal
management program. To be consistent with New York State coastal management
program (CMP), it must be in accord with the State’s 44 CMP policies, of which about
eight may apply to East River tide gates. These are concerned with fish and wildlife
habitats, coastal flooding and erosion, valuable coastal resource areas, access to
recreational resources and land adjacent to the water’s edge, wetlands, and local
waterfront revitalization programs.

A local waterfront revitalization program (LWRP) approved by the state sets the standard
to which all coastal activities of local, state and federal agencies must adhere. The
guiding principle of New York City’s LWRP is to maximize the benefits derived from
economic development, environmental preservation, and public use of the waterfront,
while minimizing the conflicts among these objectives. The New York City WRP
coalesces its own previous policies and those of New York State into ten. One of the
policies is to “protect and restore the quality and function of ecological systems within
the New York City coastal area.” Implementing this policy, the LWRP identifies three
Special Natural Waterfront Areas, of which two bound the College Point site, as noted
above. One of the other nine policies is to “protect and improve water quality in the New
York City coastal area.”

Moreover, since the hydrological changes due to East River tide gates would extend as
far as New Jersey and Connecticut, those states as well as villages on Long Island Sound
and the Hudson River would have an opportunity to review these consequences for
consistency with their CMPs and LWRPs.



State legislation also authorizes the City to prepare a harbor management plan. This
would provide the City with direct authority to regulate in-water structural uses. There is
also a Long Island Sound CMP which, if approved by the federal government, may bear
on actions in the East River.

Unless the East River tide gates are combined with a bridge, the U.S. Coast Guard does
not have a primary role in granting a permit. In its regulatory program, the Corps of
Engineers consults the Coast Guard on aids to navigation, shipping safety fairways, and
anchorage areas.

1.5  Views of the Maritime Community

In December 1998, we met with Col. William H. Pearce, District Engineer, New York
District, U.S. Army Corps of Engineers, and members of his staff. With regard to
obtaining a permit to construct East River tide gates, we were told that the Corps would
pay particular attention to the views of the local maritime community. We had the
opportunity to sample these views at two meetings at U.S. Coast Guard Activities New
York on Staten Island, and two subsequent visits to tug-and-barge operators. One
meeting was with Captain Larry Brooks, Deputy Commander, Coast Guard Activities
New York, and his staff. A second was with the newly established East River
Subcommittee of the Harbor Safety, Navigation and Operations Committee. This
subcommittee consists of members of the Sandy Hook Pilots Association and the
shipping industry as well as two Coast Guard officers.

Generally, the groups offered advice on practical operational matters and safety
considerations. They provided information on vessels using the East River and on
navigation aids. They described the problems of operating vessels at slow speed in the
river. They expressed concern about vessels maneuvering through tide gates and
navigation locks. In particular, they were concerned that there would be eddies in the East
River at the mouth of the Harlem River unless it is closed off when the tide gates are
closed. They pointed out the need for nearby anchorages for vessels waiting to pass
through locks. They said that the commercial community would want to know the cost of
using locks. They said that fast ferry operators — not represented on the subcommittee —
will oppose the idea of tide gates. However, no one present at the meetings seemed to be
unalterably opposed.

1.6 National Ocean Service Tidal Current Information

In response to our inquiry, the National Ocean Service, National Oceanic and
Atmospheric Administration, U.S. Department of Commerce, said that all of NOAA’s
suite of nautical chart products would be affected over a fairly large geographic area by
the operation of East River tide gates. In brief, the NOAA chart products, tidal datums,
and tide and tidal current predictions could become obsolete. The tide and tidal current
reference system would have to be re-established through new surveys after the
completion of the tide gate construction.



It may be noted that National Ocean Service tide and tidal current information is now
made available in real time and does not depend as much on previously printed
publications. NOAA will provide a tide gage at no charge if local authorities pay for its
operation and maintenance.

1.7 Combined Sewer Outfalls

Concern has been expressed as to whether the elevations and operations of the tide
gate/regulator assemblies on combined sewer outfalls in the East River will limit the
permissible rise in the level of high water in the East River. According to the latest
modeling results, operation of the East River tide gates would lead to a rise of 0.8 feet in
high water on their west/south side. This rise gradually diminishes to 0.2 feet below The
Battery.

Almost without exception the tidal elevations at the 220 regulator locations on the East
River lie within the maximum tidal range, so that they are below sea level only part of the
time. For all but a handful of regulators, this will continue to be the case with a sea level
rise of 0.8 feet. If there proved to be a problem, the East River tide gates could simply be
left open during tidal extremes in order to avoid exacerbating high tide conditions that
might contribute to flooding.

1.8 Other Uses of East River Tide Gates

New York City not infrequently experiences flooding in lower Manhattan, the lower East
Side and elsewhere during Nor’easter storms. The orientation of Long Island Sound
makes it a natural funnel into New York City for water driven by strong northeast winds
over a period of days. In addition, northeast winds along the south shore of Long Island
move surface water to the right of the wind direction due to the earth’s rotation, which
drives water through The Narrows. These two forces combine with sea level rise due to
reduced atmospheric pressure to cause the flooding.

This flooding could be reduced by closing tide gates in the upper East River. Calculations
indicate that the storm surge in western Long Island Sound is unlikely to increase
significantly as a consequence. Numerical simulations of storm surge under a variety of
storm scenarios are needed to determine more precisely how effective East River tide
gates might be — according to their location — in reducing New York City flooding.

A third possible use of East River tide gates is the containment of oil spills. As noted
above, petroleum products constitute about three-quarters by weight of the commodities
shipped into and through the East River. Precautions are already taken to limit the
damage from oil spills at places in the East River by pre-positioning booms locally near
unloading docks. However, such protection or exclusionary techniques are not likely to
be effective in the open river. Closing the tide gates could prevent a major spill from
extending throughout the river. The tide gates could be designed to allow the free flow of
the river while containing surface slicks.



2 DESCRIPTION OF RIVER TRAFFIC

Data on traffic in the entire East River are compiled by the U.S. Army Corps of
Engineers, Waterborne Commerce Statistics Center, and the U.S. Coast Guard, Vessel
Transportation Service (VTS). These numbers are higher than we observed in the upper
East River in 121 hours of characterizing almost 2,000 vessels at three candidate tide gate
sites on summer and winter weekdays and weekends.

The Corps data are published as annual summaries in Waterborne Commerce of the
United States, Part 1 — Waterways and Harbors, Atlantic Coast by the Waterborne
Commerce Statistics Center, New Orleans, under the supervision of the Water Resources
Support Center, Fort Belvoir. At our request, the New Orleans center supplied us with the
monthly breakdown for the most recently published report for calendar year 1997. The
Coast Guard data are collected in conjunction with the operation of the Vessel
Transportation Service, a monitoring and information system operated U.S. Coast Guard
Activities New York located on Staten Island. These data are not routinely published, but
the Coast Guard kindly supplied us with their VTS record.

The Corps data are strictly limited to commercial vessels which are required to report on
vessels, passengers, freight and tonnage for each trip. The Coast Guard data are obtained
on large vessels tracked by the VTS. These also are primarily commercial vessels, but
include fishing boats, large privately owned vessels, and government service vessels.

There is apparently no official count made of the numerous small recreational craft that
crowd the river in summer, especially on weekends. As a surrogate, the number of boat
registrations in the New York City counties over a period of nine years was obtained.

2.1 Commerecial traffic on the East River

As reported by the Corps and shown in Figure 2-1, commercial traffic on the entire East
River consists, in order of the number of trips: ferries, dry cargo vessels, dry cargo
barges, tugboats without tows, tanker barges, and tankers. (Barges are of course pushed
or pulled by tugboats.) By “on” the East River, we mean that vessels arrive at, depart
from, or pass through the East River. According to the Corps data, more than half of
commercial trips are made by ferries. Most of these ply the lower East River; the
percentage of ferries we observed from midtown Manhattan north was a very small
proportion of the total. (Our observations are reported below.)

The variety in the types of vessels and their cargoes is shown in Figure 2-2, tracked by
the Coast Guard during a one-year period from May 1998 to April 1999. The majority in
this sample are tugs with barges, tugboats alone, tank ships, and traprock barges.



Tankers 1.3% Tanker barges 5.5%
Dry cargo vessels 16.2% o Tugs without barges 9.0%

Dry cargo barges 10.8%

Ferries 57.1%

Figure 2-1 Distribution of number of trips by commercial vessels on the entire East River, 1997.
Source: Corps of Engineers, Waterborne Commerce Statistics Center.
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Figure 2-2. Vessels in the East River tracked with the U.S. Coast Guard Vessel Transportation
Service (VTS) from May 1998 to April 1999 consisted mostly of tugs, barges and tankers. Source:
U.S. Coast Guard VTS New York.

By weight, about three-quarters of the 33.6 million tons of commodities shipped in 1997

consisted of petroleum products, principally gasoline, distillate oil, and residual oil, as

shown in Figure 2-3. (Tonnage is measured in short tons of 2,000 pounds.) Other major
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Figure 2-3. By weight, petroleum products constituted about three-quarters of the tonnage shipped
on the East River in 1997. Source: U.S. Army Corps of Engineers, Waterborne Commerce Statistics
Center.

commodities are, in decreasing order: sand & gravel, waste & scrap, and cement &
concrete. Locally, there are small quantities of sugar and wood in the rough, as well as
miscellaneous petroleum products such as asphalt and kerosene.

Eighty-seven percent of tonnage on the river in 1997 was through traffic. Miscellaneous
other commodities shipped through in small amounts are coal lignite, sodium hydroxide,
chemical additives and other chemical products, metallic salts, limestone, alcohols, and
fabricated metal products.

Over time, the annual tonnage of commodities shipped on the East River declined from
40 million tons in 1988 to below 30 million from 1992 to 1995, as shown in Figure 2-4.
Subsequently, tonnage increased to 33.6 million tons in 1997.

Throughout the year 1997, the number of trips by tugs, barges and tankers remained
about the same, as shown in Figure 2-5. There was greater variation in the monthly
number of trips by dry cargo vessels. In the figure, it can be seen that barges — both
tanker and dry cargo barges — generally return light, that is, without cargo. Moreover,
tugboats operate without barges (10,705 trips in 1997) slightly more often than barges are
accompanied by tugs (6,557 dry cargo barge trips and 3,304 tanker barge trips). Dry
cargo vessels, on the other hand, are almost always loaded in both directions.
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Figure 2-4. Annual tonnage of commodities shipped on the East River from 1988 to 1997 (million
short tons per year). After 1992, commercial tonnage held steady or increased slightly. Source: U.S.
Army Corps of Engineers, Waterborne Commerce Statistics Center.
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Figure 2-5. Monthly number of trips by cargo vessels in 1997. The monthly level of tug-and-barge
and tanker traffic is essentially the same throughout the year; dry cargo trips may vary more. (Note:
January figure is distorted because some data reported annually or quarterly is lumped with
January. ) Source: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center.
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2.2 Commercial vessel sizes

The drafts of tugboats and loaded vessels in 1997 reported to the Corps are tabulated in
Table 2-1. The drafts are shown by type of vessel and totaled with and without ferries.
Without ferries, the modal draft is 7 feet. Three-quarters of ferries have a draft of 13 feet,
and most of the rest have a draft of 8 feet. Ninety-eight percent of all trips are by vessels
with a draft of 15 feet or less; 99.15 percent are 20 feet or less. Of 97,893 loaded trips,
only 3 were by vessels with a draft of more than 30 feet (2 at 32 feet, and one at 36 feet).

On the other hand, of 10,747 light trips (excluding tugboats), there were 23 vessels
reporting drafts of more than 30 feet, up to a maximum of 38 feet. Nineteen of these were
overseas trips, presumably touching only the lower East River. Three of these were listed
as coastwise (drafts of 31 feet) and one as intraport (34 foot draft).

Table 2-1. Drafts of loaded vessels on the East River in 1997. Source: U.S. Army Corps of Engineers,
Waterborne Commerce Statistics Center.

DRAFTS OF LOADED VESSELS IN EAST RIVER - 1997

Draft (ft) Tugboat Dry cargo barge Tanker barge Tanker Dry cargo Total no Ferries Total+ferries
1 0

0 0 0 0
2 588 3 1 0 28
3 0 13 0 0 0
4 1 13 4 2 28
5 0 27 8 0 8131
6 4 40 14 0 1846
7 915 2803 20 26 7453
8 1435 356 27 3 1697
9 1925 268 82 12 0
0 “r _____ 271 _____ 122__3%0 ____0__
11 1246 377 298 81 0
12 749 83 379 47 0
13 1427 25 363 17 0
14 677 6 173 78 0
15 637 142 186 22 0
16 408 1 154 27 0
17 134 68 304 18 0
18 78 2 99 7 0
19 0 0 123 0 0
20 ____3 ______2____18__0_ ___0_ _18___0_____18
21 0 23 135 0 0
22 0 15 142 0 0
23 0 1 85 0 0
24 0 6 162 0 0
25 0 1 61 0 0
26 0 3 57 0 0
27 0 8 66 0 0
28 0 0 53 0 0
29 2 0 13 0 0
0______ 0 ______ 0 _____ 2 0 ___0 __2 __0o______2
31 0 0 0 0 0
32 2 0 0 0 0
33 0 0 0 0 0
34 0 0 0 0 0
35 0 0 0 0 0
36 0 0 0 1 0
10705 6557 3320 670 19183 29730 6816
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Vessel lengths were reported in the Coast Guard VTS data for the period May 1998 to
April 1999 as shown in Figure 2-6. The great majority were between 60 and 120 feet in
length. There is also a peak at about 300 to 310 feet. About 11 percent of the vessels
exceed 300 feet, with the longest at 1,480 feet.

3000

Number of Vessels (Total 20279)

Figure 2-6. Vessel lengths on the East River, May 1989 to April 1999. Source U.S. Coast Guard VTS New
York.

2.3  Recreational boating

As noted previously, there appears to be no official count of recreational boats which, on
summer weekends, vastly outnumber commercial vessels on the East River. However, the
trends over time can be estimated by the number of boats registered with the New York
State Bureau of Motor Vehicles, as shown Figure 2-7. From the lowest numbers,
generally in the early 1990s, there has been a gradual increase in the number of
registrations up to a total of 26,807 in New York City in 1997. From 1989, the growth
has averaged 2.1 percent per year in New York City compared to 2.5 percent in New
York State as a whole. Among the New York City counties, the annual growth rate has
ranged from a low of 0.6 percent in Queens to 5.3 percent in Richmond, with The Bronx
at 1.8 percent and Manhattan at 3.3 percent.
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Figure 2-7. Number of boats in New York City registered with the New York State Bureau of Motor
Vehicles
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Figure 2-8. Daily vessel counts in the East River, May 1998 to April 1999, showing day-to-day
variability. Source: U.S. Coast Guard VTS.

24 Day-by-day variability in river traffic

Although there is little variation in the month-by-month commercial river traffic, as
shown previously in Figure 2-5, there is considerable variation day by day, as shown by
the fluctuations in Figure 2-8 for the more recent period May 1998 to June 1999. In this
period, the range of the daily number of vessels is shown for months of the year in Figure
2-9. There is little difference in the mean an