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Vel cone Address
Honor abl e Geor ge Pat aki
Mayor, City of Peekskill

We are very proud to have this neeting in Peekskill. Peekskill is what was
always referred to as one of those old Hudson River towns. A hundred years
ago that was a great thing. More recently, maybe just 10 years ago, that
becanme a negative connotation. | believe that reflected the public's
interest and perception of the Hudson R ver. | now think that Peekskill is
going to be a new river town. W're going to be proud to be on the Hudson,
we're going to be proud to be a river town, because the Hudson is going to
Be geen as a trenmendous asset to all the communities that lie along its
orders

W have a uni que opportunity right now because of the railroads' wlling-
ness to give up |land, because of the unfortunate decline of industries,
because of the willingness of large institutions along the Hudson to give
up sone of their properties, to develop the Hudson River in a way to
benefit everyone.

Three things nust be done to achieve this. First, and nost inportant, is to
provi de public access to and use of the river. |f you have a chance to | ook
at the Riverfront Geen in Peekskill you wll see what public access neans
to a comunity. Second, we nust nmake sure that devel opnent of industrial
areas is conpatible with recreational access to the river. Third,

residential redevel opment will help give people nore direct contact with
the river, restore the tax base and popul ation centers.

We must have trenmendous cooperation between the private sector and the
public sector to bring about better use and enjoynent of the river. W have
a trenendous opportunity to turn the river front into an econom c boom for
the area for recreation and tourism For too long the Hudson River has been
t he back door of the river towns. It has been where you take out your
waste, the part you don't bring people to, the part you ignore. Wat we can
do in the "80s, working together with the private and public sectors, is to
make it once again the front door, for recreational purposes, for
i ndustrial purposes, for tourismand for inproving the inage and quality of
life in the Hudson River Valley.

Welconme to the City of Peekskill. | hope you conme back in the next couple
of years and see the progress that occurs.



PROGRAM OVERVI EW

Designing with Nature in the Hudson River Valley
Stephen H Lopez
Regi onal Extension Specialist,
Lower Hudson River Sea Gant Extension Program

Oh Sea G ant

The New York State Sea Gant Institute is a joint venture of Cornell

University and the State University of New York. The New York State Sea

G ant Extension Programis a conponent of Cornell University Cooperative

Extension, and is a partnership with county Extension Associations in the

Lower Hudson Valley. The Sea Grant Program has a research and education

gndate. It is a national program funded in part by the U S. Departnent of
ner ce.

History of the Hudson River

Henry Hudson di scovered the Hudson River. It was first exploited for
tinber, animal pelts and other raw materials. \Water borne commerce opened
up the valley to settlenments but a decline in river comunities cane wth a
shift of commerce fromthe Erie Canal systemto rail and truck transport.
Recent resurgence of interest in the Hudson River is largely due to natural
aesthetic assets and efforts of regional environnentalists.

Looking to the Future: Needs

Waterfront revitalization relies on new businesses, new uses. These need to
be identified as appropriate for specific areas. There is a need for com
prehension of opportunities and constraints in harnessing natural resources
to exploit without ruining e.g. how can devel opers enhance natur al
resources and acconplish profit objectives sinultaneously.

[ nformati onal Resources of the Hudson River

At the local level EMCs, Planning Boards, Ctizen O ganizations, such as
the Westchester County Federation of Conservationists, and others have nuch
useful information. At the State |evel agencies such as the NYS Departnment
of Environmental Conservation, and at the regional |evel groups such as
Sceni ¢ Hudson, Hudson River Sloop Cearwater, Md Hudson Pattern
(Rockefel Il er Foundation Reports) Hudson River Environmental Society (pro-
ceedi ngs) Hudson River Estuarine Sanctuary Program and the Heritage Task
Force, are all good resources. At the Federal |evel agencies, such as the
Armmy Corps of Engineers (dredge permt program), National Marine Fisheries
Services, EPA, US Fish and Wldlife, and Soil Conservation Service are good
sources. Academ c sources include universities, and Cooperative
Extension/ Sea Grant. Private sources are usually consultants.

A diverse informational resource base inplies three ngjor issues:

1) Where to start |ooking

2) How to distill inportant issues _ _

3) How to synthesize appropriate plans based on available information.
A regional conputer based Information system would |ikely be extrenely



hFIpfuI in devel oping and reviewi ng coastal inprovenent and conservation
pl ans.

Program Overview

Topical areas to be presented at this conference in general reflect
concerns of contacts nade by Sea Grant in the Hudson Valley. The sediment
| oad and transport session will explain the origins and nature of river
sedinment and will aid understanding its managenent. The marine construction
session will address practical concerns of shoreline construction on the
river, dredging and dredge spoil disposal in view of contam nant problens,
and ice engineering considerations of inportance in the Hudson River where
ice floes and ice jacking can be a najor problem The natural systens
session will cover the broad spectrum of environmental conservation issues,
then the specific problens of aquatic weed control, and, finally, enhance-
ment of the fisheries habitat. An evaluation will give an opportunity to
eval uate the program and suggest future programs of Interest.

A special note of thanks to the Mayor of Peekskill for mnaking the
conference facility available, to the individuals who volunteered their
time and services to speak or help in other ways, and to the County
Ext ensi on Associ ations of Dutchess, Orange, Putnam Rockland, U ster and
Vst chester counties for their support.



SEDI MENT LOAD TRANSPORT AND | NFORMATI ON_SYSTENS
Summary by: Jeffrey Overton

Sedi ment transport in the Hudson River directly affects man by
restricting navigation and transporting pollutants. The follow ng overview
of basic sedinment tranport processes in the Hudson provi des coastal
deci sion nakers an understanding of the natural processes which affect
|l ocal and regional river uses.

Ceneral Setting of the Hudson River and Physical Characteristics
Henry Bokuni ew cz,
Professor, Marine Sciences Research Center, SUNY/Stony Brook

The Hudson/ Mohawk River watershed has a drainage basin of over 13,000
square mles, and spans over 300 miles fromits source in the Adirondacks
to the Battery in Manhattan on New York Harbor. The |ower 105 mles of the
river is considered to be tidally domnated, where the tides can be strong
enough to reverse the flow of the river. Mean water height difference
between Troy and the Battery is only three feet. It is the tidally-
dom nated section that is of interest in the follow ng discussion.

The Hudson River crosses perpendicular to an area of low relief called
t he Appal achian Valley. The river changes froma shallow nearly braided
stream as it crosses the valley to cutting a deep, narrow course through
the Hudson/ New Jersey Highlands. Bel ow the Highlands the river wi dens and
shal | ows becom ng the Haverstraw Bay conplex. Further south, the river
curves and winds along the Palisades of New Jersey, eventually enptying
into New York Harbor and the Atlantic Ccean.

Over 200 mllion years ago there was no Hudson River. Rivers in this
region at that time probably drained parallel to the present coast. By the
tine of the Pleistocene Age, 5 mllion years ago, however, the north-south
drai nage of the Hudson River was well established. At that time, the Hudson
Ri ver probably drained through the New Jersey Meadow ands. This drai nage
pattern has persisted over the last 5 mllion years, interrupted
periodically by glaciations. Qaciation caused changes in valleys, filling
some with stone and creating new valleys.

The nost recent glaciation, the Wsconsin, ended approxinately 20
thousand years ago. The ice at that time covered the highest mountains in
Nort heast North Anerica, and was probably one-half of a mle thick over
Long Island and New York GCity. So nuch water had been taken out of the
ocean that sea |evel was depressed to the edge of the contential shelf,
about 100 mles off the present-day shore |ine.

It was about eight thousand years ago that the Hudson River began to
take its present form At that tine salt water penetrated the river beyond
Manhattan. COcean water reached a maxi num northward edge around the Peek-
skill to Poughkeepsie areas nearly six thousand years ago.

Since that tine it appears that salt water has been pushed gradual |y
out to sea. This may be due to climate changes causing sea |evel to slowy
rise, or accunulation of sediments that change the flow patterns.

The estuary appears to be dynam c rather than static. The action of



sedi ment deposition and resulting flow pattern changes has inplications for
dredging and pollution problens. The Hudson estuary is a trap for a great
anount of silt and clay fromthe ocean. Sediment characteristics in the
river have been shown to correlate with the intrusion of ocean waters. In
north sections upriver of Peekskill, sediments consist of nostly coarse
rain material such as sand. further south in the nore saline waters of

verstraw Bay and the Palisades, sedinents are mostly nud. This indicates
that fine grain material is being deposited through an esturaine deposition
process. In the New York Harbor section nuddy sedinments are |ess prevalent
due to tides and wave action.

Estuarine deposition of fine grain materials occurs as a result of
both the river flow and tidal flow —Annual river discharge averages at 550
nm3/sec but is usually less than 250 nB/sec. In springtine discharges in
excess of 2,000 nB/sec are possible. Tidal discharge can be up to twenty
tinmes the freshwater discharge. This creates a special circulation which is
superinmposed on the tides. This estuarine circulation is density driven,
with |ess dense freshwater passing seaward above the nore dense saline
waters travelling upriver along the bottom This recirculation plays an
inportant role in creating a sediment trap of the estuary.

Sources of Fine Grain Sedinent to the Lower Hudson River
John Ell'sworth,
Research Assistant, MSRC

Fine grain sedinments only are considered in this section since they
are 1) sites for accumulation of pollutants, 2) nore active than sand and
gravel in filling navl?ation channels, and 3) detrimental to organisns due
to high suspended sedinent |oads. Several easily recognized potentia
sources of tine grain sedinment include the Appal achian Valley drainage
bafin,lglacial | ake deposits in the drainage basin, and river shoreline
material s

Over 20% of, fine grain sedinents introduced to the Connecticut River
and Chesapeake Bay are from unconsolidated stream bank deposits. Along the
| ower Hudson River, however, much of the shoreline is stabilized with mn-
made erosion control, structures (i.e. dikes, bulkheads) railroad track
beds, or natural rock shoreline. Over 50% of the eastern shore is
stabilized, 213 represented by railroad rip-rap stone. This restricts shore
sediment input to the system

Other sediment inputs have been investigated. Data is lacking for some
of these determnations, and in certain cases studies from other Hudson
River projects, or research on simlar water bodies (i.e. Connecticut
River, Chesapeake Bay, Long Island Sound) has been applied.

From cal cul ations in Ellsworth (1982), annual input of fine grain
sedi nents include shoreline erosion (6000 netric tons per_year?, stream
runoff (870,000 MTY) atnospheric particles 84000 MIY), nunici pal wastes,
(52,000 MY), biological production (135,000 MY), and ocean sedi nent
I nputs (unknomn&. O these inputs, biological production and stream runoff
were the major known sources. To determne the sedinent input fromthe sea,
an indirect mass bal ance cal culation was performed. A nass bal ance of
inorganic nmaterial input was calculated by subtracting the sediment renova
factors (wetlands, dredging and deposition) from the sedinent inputs,



i ncluding the unknown sea input. The resulting total should equal zero. Sea
i nput cal cul ated t hrough nmass bal ance was 139, 000 to 734,000 MTY, which
represents a tremendous input of sedinent. ‘

In conclusion, inmportant sources of fine grain sedinments include
riverine or fluvial sedinments, and oceanic suspended sedinents carried up
river. The anount of sedinments produced by biological processes is still
uncertain, but appears to be inportant. The atnmosphere and shoreline are
insignificant sources of fine grain sedinents, as are industrial and
muni ci pal sources. These are two sources which are controllable by man, but
were shown to have little inpact. Dredging of materials fromthe river on
aﬂ annual basis - 676,000 MIY - is nore than is coming into the river from
the sea.

Basi ¢ Processes Affecting Suspended Sedinent Load in the River
Chester Lee Arnold,
Research Assistant, MSRC

Transport of materials downstreamis a conpl ex, discontinous process.
For practical reasons suspended sedinment transport is inportant since
pol lutants such as PCB's, radionuclides, and heavy metals rapidly adhere to
fine particles. A large percentage of sedinments: around the New York Harbor
area are marine nuds. There are three nmajor controlling factors influencing
sediment transport in the Hudson: 1) seasonal runoff of freshwater, which
is highest in the spring: 2) tidal flows, which respond to a lunar cycle
and: 3) biological effects, which are also seasonal. Each are considered
briefly bel ow.

Fresh mneral grains enter the estuary during the high flow periods of
spring. Dueto the density-drive circulation peculiar to estuaries, a
natural sedinment trap is formed at the freshwater/saltwater interface.
Particles falling out of the freshwater |ayer are carried back upstream and
kept i n suspension by the saltwater layer. A "turbidity nmaxi munf occurs at
the upstream salt limt where high zones of suspended sedinent are
devel oped. Along the salt edge is where the zone of sedi nent deposition
occurs. In times of high river flow, this zone is near the Yonkers section
of the river. In dry periods, low river flow allows the deposition zone to
occur further upriver near Poughkeepsie. Stormeffects are point events
with unpredictable effects on the river flow, yet seasonal events are
somewhat predictable.

Tidal flows are not seasonal, but respond to lunar cycles. The main
effect of tidal flows is the resuspension of sedinments deposited on the
river bottom rather than an introduction of new sedi nents. The reversing
flows of the tidally-dom nated section of the river resuspend sedinent into
the water colum. Tidal influence is strong in the Hudson River. At Al bany,
river flowis almost equal to tidal flow, yet at the Battery, tidal flowis
nearly 20 times the river flow Due to the tidal dom nation downriver
seasonal changes in suspended sedinent levels due to river flow cycles are
much nore pronounced upriver than in |ower reaches, such as at the Tappan
Zee Bridge.

Bi ol ogi cal effects on suspended sedinments are seasonal due to produc-
tion and biol ogical cycling of sedinent. Fecal pellets and aggl omerated
particles are produced by planktonic filter feeders. Particle size greatly



affects the settling rate of particles, and therefore the residence tinme in
the water colum. Particles are transported to eventually settle away from
their point of production. Water cycling by filter feeding planktonic
organi sms can be significant. For exanple, just one species, the copepod
Acartia tonsa, can reach peak densities of 100,000 per litre in the summer
near the Tappan Zee Bridge. Miltiplying this density by the filtering rate
of these aninals shows that they are capable of recycling the entire water
colum in just 10 days. There are many other planktonic filter feeders
recycling the water colum of the Hudson River.

The settlin%]rate of particles is proportional to, the density of the
particle times the particle dianeter squared (Stokes Law). Fecal ‘pellets
are large particles, and can settle in less than 12 hours. Fine grain
mnerals introduced fromriver runoff can remain in suspension for over 100
days, if not processed biologically on their passage down river. Since the
residence time of water in the Hudson is fromfive to ten days (seven days
average), these particles can be carried out to sea. The natural particle
assenbl ages found in the water are agglomerates of organic and inorganic
particles. Agglonerates have a high surface area and |ow density, but wll
settle in approximately three days. These particles can therefore be
deposited al most anywhere in the river, necessitating dredging and other
probl ens associated with sedinentation.

Personal Conputer Information System
Tom QuI'branson
Research Assistant, MSRC

Management of the coastal zone requires use of information specific to
the land/water interface and nearshore areas. At Marine Sciences Research
Center, Dr. Peter Wyl and his associates have devel oped a system for
managers which sinplifies tasks of storage, access, and interaction wth
coastal zone information. Wth assistance of a personal conputer and stan-
dard database software, the coastal decisionmakers can utilize this system

Information relative to specific points along a coast are filed by
Linear coordinates. Lists of information are filed for each coordinate on
the coast. Data are manipulated through a pre-programed series of inforna-
tion extraction routines to provide a desired characteristic or neasurenent
such as |and use close to shore.

A range of points can be considered in this system such as |and use
close to shore overs land use close to shore.

A range of points can be considered in this system such as |and use
close to shore over a |/2 mle length of shoreline. A practical application
of land use information would be in facilitating the permtting of an Arny
Corps of Engineers project for shoreline construction. The scale of appli-
cation of the systemis virtually unlimted, ranging fromsmall island
perimeters to multi-national coastlines in recent system applications.

More sophisticated interactions can be achieved with this system but
the value to the systemuser is sinplified access to coastal information.
The use of the systemin recent Federally-funded research projects and the
growing interest in it shown by several coastal state resource management
programs indicates an exciting future for this tool



MARI NE CONSTRUCTI ON
Summary by: Jay Tanski

Sel ecting the Optinum Marine Structure
o Peter Sanko, _
Principal, Peter Sanko Associ ates

The optinum coastal structure is one which will performthe intended
function or functions at the |east cost with the m ni rum adverse
environmental inpact. Wien selecting a coastal structure, these three
factors - function, cost, and environnental inpact should be carefully
considered in the planning stages of the project.

Function

Al though it may seem obvious, one of the first considerations should
be, does the intended structure really have a function? Mst structures do
have a well defined function. However, there are cases where structures
have been built even though there is no good reason to have themin a
certain area. This nmobst frequently occurs in the area of shore protection
or erosion control where those responsible are not famliar with the nature
of the physical processes acting in the area. This is comon, for instance
inareas wth a well defined Sumer-w nter beach cycle.

Once the need and primary functions of a structure are established,
the planner should consider how the use of the structure can be maxi m zed
Many structures can be designed to perform nore than one function. A dock
can provide berthing space for boats as well as provide ice and wave
protection if properly planned. Certain shoreline stabilization structures
can be used to protect the shore from wave action, retain fill for
extending or raising land to a desired elevation, and dock vessels. Wen
| ooking at a structure, the planner should be thinking about other ways the
structure can be used to save noney.

Cost

Cost is usually the bottom line in coastal construction. Marine
structures are very expensive given their relatively short life span of 30-
50 years. In terms of erosion control, it is inportant to determ ne whether
the land to be protected is worth the cost of the structure. Quite often
sacrifices in ternms of functions,convenience, environnmental inpact, or
life span will have to be made for econom c reasons. Planners should always
think about the two different kinds of costs involved in coastal structures

the initial cost and the cost over the projected lifetinme of the
structure

Most honmeowners and individuals are concerned primarily about the
initial investment or how much it will cost to install the structure. Wile
individuals may be justified in considering only initial costs in nmany
cases, lowinitial cost my not be the nost inportant factor especially in
the larger, nore expensive projects usually undertaken by businesses and
governments who are |ooking towards the future.

_ Structures with very lowinitial coats can lead to major problens. For
i nstance barges, which can be obtained very cheaply, are often |ined up,



filled with soil and then sunk to act as breakwaters. They work fine until
they deteriorate and have to be replaced. The anpunt of noney needed just
to remove the old barges in order to put in a new structure could make the
entire project econanically unfeasible.

Mai nt enance is also a big factor in determining the projected cost of
a structure. As a general rule, the lower the initial cost of a structure
t he higher the required maintenance. In nany cases, a structure that is
nore expensive to install mght be cheaper in the long run due to decreased
mai nt enance requirenents. Planners should consider the cost of the
structure over the projected life span in ternms of cost per unit area per
year. The cost per unit area per year also beconmes a factor when
considering the life span of a structure. A structure designed to |ast
fifty years may cost three tinmes as nuch as the sane structure built to
last only ten years. However, the cost per year for the fifty-year
structure would be considerably cheaper than for the ten-year structure.

Fnvi ronment sl | npacts

Finally, the effect a structure may have on the environment nust also
be considered. Wile you nay be able to design an optinmum structure in
terms of function and cost, its use may be precluded due to possible
adverse environnental inpacts. For instance, a solid-fill dock wth steel
sheeting may be the nost durable structure for an area affected by ice.
However, the dock's effect on currents, sedinent transport, or biological
activity may make it environmentally unacceptable. In such a case an open-
wor k dock nmay have to be used, even though maintenance costs would be
hi gher due to ice damage, to mnimze the physical and biol ogical inpacts.
These environnental considerations are usually addressed by the local,
state, and federal environnental agencies responsible for issuing the
permits for coastal construction.

Dredgi ng and Dredge Material Disposal
John Tavol aro,
CGeol ogist, US. Arny Corps of Engineers, New York District

Dredging and Disposal Methods

Basically, there are two ways of dredging - nechanical dredging and
hydraulic dredging. In the Hudson estuary region, mechanical dredging is
probably the nobst common nethod. Generally a clanshell dredge is used. A
clanmshell is essentially a derrick nmounted on a barge whi ch has control
over a |large bucket. The bucket picks up material from the bottom and
deposits it on the barge. Since quite a bit of water is taken up in the
bucket, the dredge operator allows water to overflow until he feels the
barge is predominantly filled with the dredged material. At this point the
barge is renoved, another is brought alongside and the process continues.
Wiile there are other neans of nmechanical dredging such as backhoe or
bucket -1 adder, the clanshell is the nmbst common formin the harbor.

In hydraulic dredging, a rotary drilling head digs into the bottom
Hydraul i c punps bring up the water sedinment and discharge it out the back
of the dredge to a pipeline or barge. Hopper dredges are also used for



hydraulic dredgi ng. However, due to their large size and cost (tens of
thousands of dollars a day), they are not often used in the upper regions
of the Hudson.

~ There are essentially two ways you can di spose of dredged material at
this time. The material can either be placed on dry |and (uEIand d|sposaI?
or in the waterways. Costs for the different disposal nmethods are highly
variabl e depending on the specific project but sone generalizations can be
nmade. The use of hopper dredges for ocean disposal can usually be ruled out
in the Hudson Valley because of the expense. Hydraulic dredqing, including
preparation of an upland disposal site, is conparable to clanshell dredging
In terms of price. However K since there are no authorized river disposal
areas in the Hudson River at this tine, material mechanically dredged would
have to be punped to an upland site rather than bottom dunped fromthe
barge. This punping coul d double the cost for clanshell dredging. For this
reason, hydraulic dredging with nearby upland disposal is probably the
cheapest nethod available for the Hudson Valley reqion.

Regul ati ons

Local, state and federal pernmits are needed for any Kkind of dredmr?
and/ or disposal operations. On the state level, the Departnent o
Environmental Conservation and the Coastal Managenent Program under the
Coastal Managenent Consistency Review are responsi ble for authorizations
while on the federal |evel the Corps of Engineers (COE) handles dredging
and di sposal permts.

For the dredging itself, the COE requires a Section 10 permt and a
Section 404 authorization if there is any overflow into the water. If there
Is no overflow, the Section 404 permt is not required. The state requires
Article 15 permt for any kind of work done in the waterways and a 401
water quality certification if overflow occurs.

The naLor thrust of government regulation is aimed at the disposa
met hods rather than the dredging itself. For waterway disposal, the Corps
requires a Section 404 permt fromthe COE. On the state level, a 401 water
quality certification is needed. If the state determnes the disposal is
going to affect wetlands, an Article 24 permt for freshwater wetlands or
an Article 25 permt for tidal wetlands may al so be needed.

For upland disposal, the CCE only has jurisdiction on overflow comng
fromthe disposal area and entering into U S waters. Once again, a Section
404 permt nust be issued for this type of overflow. New York State
requires an Article 27 permt for upland disposal sites and 401 water
qual ity certification for overflow.

In addition to the pernits, the local, state or federal government may
require an environmental inpact statement (EIS) for any project. The CCE
wll review any permt action under the NEPA (National Environmental Policy
Act) to determne if an EIS is necessary. The state equivalent is known as
SERA éState Environmental Quality Review Act). Because the Hudson River is
considered a coastal zone, dredging and disposal projects are also subject
to Coastal Management Consistency Review which can be required by the state
and by local governments if the local government has an authorized coasta
managenent policy.
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For any project, there is a wde range of testing that may have to be
done to receive a permt. Usually testing is required for the disposal of
material rather than the dredging. The type of testing that is required
depends on many factors. It is inportant to contact the COE or the state to
determine what tests are needed. In general, the three types of testing
that could be required are physical , chemcal, and biological. Costs can
range from $30-$50 for physical testing (grain size) to approximately
$10,000 for biological testing (bioassay and bioaccunul ation) for one
sanpl e. Because of the potentially high cost, the state and the COE shoul d
be c%ntacted to determne testing requirements during the application
procedure.

Dredge Material Disposal Managenment Plan

Presently the COE in conjunction wth a nunber of state and federa
agencies and a public involvenent group is active in investiqatin? a
variety of new disposal options for the New York Harbor. The public
i nvol vement group is conposed of people fromall walks of life, including
| ocal government, business, academi a and environnental groups, and has
direct 1nput into the technical studies undertaken by the Corps. Anyone
¥¥SPLn% to join the group should contact the Corps of Engineers, New York

strict.

Under the Dredged Material Disposal Minagenent plan, the CCE is
studying a nunmber of different disposal options. These options include
ocean disposal, subaqueous borrow pits, containnent islands, upland sites,
wet | ands enhancenent, and beach nourishnment. To keep people infornmed of the
status of the studies on these alternatives and of the nmanagenent plan in
?ﬁneggé there is an informational newsletter which can be obtained from

e :

| ce Engineering
GQuenther Frankenster n,
Chief of Ice Engineering,
U.S. Cold Regions Research, Engineering Laboratory

The ice engineering |aboratory of the U S. Cold Regions Research
Engi neering Laboratory (CRREL) was dedicated in 1979 to he pipeople in the
northern states solve problenms associated with ice. The facility is
equi pped to do research on river nodeling, sedinment transport under an ice
cover, ice dynamcs and ice control mechanisns for navigation structures.
Most of this work is done under contract.

|ce Formation

Most of the ice causing problens on the Hudson River is frazil ice.
Frazil ice is conposed of fine crystals that are formed when super-cool ed
surface water is mxed by turbulence. Water is forced down where it is
nucl eated and crystals form These crystals growand return to the surface
areas of |low water velocity producing an ice cover that can be tens of feet
thick under the right conditions. This cover not only causes naviqgation
ﬁroblens, but can al so cause damage to structures due to the vertical and

orizontal forces associated with the nmovenent of the ice.
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Uplifting Forces

Because frazil ice will adhere strongly to submerged portions of a
coastal structure, water |evel changes during periods of ice cover can
cause severe problems. This is especially true of pilings. Ice forned at a
low water level will exert an upward pressure on a pile as water |eve
increases due to a rising tide. If the pile is driven deep enough, the
forces holding the pile in the ground will be stronger than the uplifting
forces exerted by the ice adhering to the pile. In this case, the ice wll
break and the pile will remain in place. However, in instances where the
pile is not down far enough, the ice can actually lift the pile as the
water rises. Material slunps into the void beneath the pile preventing it
fromreturning to its original position as water level falls. Over severa
tidal cycles, the pile can be conpletely lifted out of the bottom This
phenonena is known as ice jacking and can occur on steel, wood, or concrete
piles.

There are several nethods available to help alleviate ice jacking in
marine structures. Tests have shown that if the fluctuation in water |eve
is known, a polyethylene sleeve or boot wapped around the pile will allow
the ice to slide up and down w thout disturbing the pile. Coatings, if
applied correctly to new structures, can also work well. However, their
effectiveness can be dimnished with tine. Since warner water is usually
found near the bottom bubbler systems can be used to bring this water up
to the surface and prevent ice formng around piles. To be cost effective,
it is inportant to design the bubbler system to provide just enough
di scharge to protect the structure rather than nelting the ice in the
entire area.

Hori zontal Forces

Moving ice can inpart tremendous horizontal forces to narine
structures. Wien designing a structure, the engineer should consider not
only the magnitude of these forces but also where the ice is likely to hit
the structure. For this reason, it is inportant to check historical records
to determ ne where the maximum fl ood water |evel has been. Experinments have
shown rubber tire breakwaters can be very helpful in protecting sone
i ndi vidual dock structures. The breakwater can be placed around the
structure to reduce ice thickness. The thinner ice in the vicinity of the
breakwat er breaks first reducing the total anpbunt of horizontal pressure
applied to the structure. Another inexpensive nmeans of protecting a dock
from horizontal novenent is to install an isolated pile or piles upstream
of the structure. These piles act as a trap allowing ice to nove around
of fshore of the structure while the ice adjacent to the structure is
anchored to the pilings and the shoreline.
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NATURAL SYSTENMS
Summary by: Robert Ceneslaw

Envi ronmental Conservation Perspectives
_ . Ral ph Manna, _
Regi onal Supervisor for Regulatory Affairs, Region 3, NYSDEC

DEC real ly doesn't have conprehensive planning. DEC does, however,
have an overlapping network of regulatory programs that | believe begins to
Brt together a piecemeal approach to a Hudson River policy or a Hudson

ver managenent plan. Many things are regulated activities under the
envi ronnental conservation |aw

Very briefly, streamprotection allows DEC to regul ate excavation and
fill in the navigable waters. DEC has stream di sturbance permts on nmany of
the tributary streans of the Hudson River to avoid the problem of sedinent
| oads going into the river. DEC regulates dams and docks in certain situa-
tions where they are associated with fills, or floodplain disturbances.

Tidal wet |ands are sonething that affects this region below the
Tappan Zee Bridge. In the case of tidal wetlands there are a nunber of
factors to be considered, there are benefits of the |aw that have to be
identified, and used in nmaking decisions on pernmits. There are setbacks and
standards that have to be applied for the purpose of protecting the
benefits of the river and its system

Fresh water wetlands are very inportant. In addition to sedi nment
removal , they serve as biological purifiers, as a nursery, sonetinmes as
spawning areas. They are very critical habitats and DEC tries to protect
t hem accordingly.

The state pollution discharge elimnation systemis a federally
del egated program for waste water discharges. People that discharge to any
of the surface waters of the state need discharge permts. NYS has gone
beyond the m nimum nandate and has added certain discharges to %round
waters as well because water quality is so fundamental to human healt

~ Coastal erosion and floodplain regulations tend to be nore construc-
tion oriented. W say people shouldn't build in certain areas because we
recogni ze certain areas are subject to damage by natural processes. The
coastal erosion and floodplain prograns are intended to prevent building in
the areas where the elenments are too severe.

In addition, the departnent regulates all sorts of additional fish and
Wldlife type controls, and has regulatory programs and |icensing designed
to keep the Hudson River healthy. W try to nmake sure that we don't W pe
out species and try to bring back those that have not been doing well. A
good exanple of that is the striped bass fishery. It seenms to be doing
pretty well in NY and through public input and our own professional efforts
we may even allow comercial fishing again.

As a regulatory agency DEC and many |ocal agencies, nust deal with the
Sate Environnmental Quality Review Act.” If the other prograns don't get at
sone of the nore difficult problems and don't get at some of the things
that fall between the cracks, SEQR is the environnental inpact statenent
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process that allows DEC to | ook nore carefully at an issue. In sone cases
SEQR can be used to identify and regulate, or protect, or take into account
the inportance of an action and a resource in a way that the individual
agency just wouldn't.

Simlarly with our historic Hudson Valley, the State Hi storic
Preservation Act required state agency conpliance. DEC takes direction from
the Office of Parks, Recreation and Historical Preservation and increasing
interest is being shown in that area.

Not last or least, is the new Local Waterfront Revitalization Program
that affects local planning, admnistered by the Department of State

These programs are designed to protect those benefits that we identi-
fied in the river. These programs recogni ze and consider and take advantage
wher ever possible of the natural processes of the Hudson River and T think
in the long run that to Design with Nature is the npbst consistent and

effective and beneficial design.

To wap up, we nust protect and enhance the water quality, and the
aquatic habitat, and the other elements. Regul atory prograns adequately
managed wi || be positive and bi ggest concern here today is to ask you to
be sure that you are aware of where and what you have going for you as
river resources. Make sure that you are conmitted to follow through, and
participate in the department's process, participate in the town process,
the county processes. | think it we understand the regulatory structure,
gnde(stand the issues and do our homework on them we wll nmake better

eci si ons.

Aquatic Weeds and their Control
M ke Duttwerler,
Program Coordi nator, NYS Sea Gant Extension Program

Topics covered will include: the roles of aquatic plants, things that
cause plants to bs there in the first place, and management practices. The
optinum pl ant nanagement strategy would be that which is nost effective,
| east expensive, and |east environmentally damaging. Plants don‘t equal
weeds, wth the possible exception of introduced exotics, which would
i nclude the water chestnut in the Hudson River. Plants are parts of the
natural system and they nake several inportant contributions. For exanple,
in the area of biological inpacts they provide feed for water fow, and
breeding areas for fish.Aquatic plants al so generate inportant physica
and chem cal effects as well. Thﬁz I ncrease deposition, which can be posi-
tive or negative, depending on where the plants are. They shade the water
providing tenperature differences which can be very inportant during the
summer nonths for younger fish or other organisns.

VWhat's a problem situation? Plants are a probl em (become weeds) when
they interfere with sone intended use of a body of water. It's inportant
first to step back to a nodel that you have at home, either your garden
your house plants, or your lawn, and to ask what makes plants grow in the
first place. Aquatic plants |like any other kind of plants, need certain
things in order to appear in a body of water. They need an appropriate
amount of |ight otherw se they can't photosynthesize,” which is the way they
get energy from the natural environment. They can't grow without [ight and
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that's basically why plants grow in shallow water. Light can't penetrate
deep water sufficiently to allow the plants to grow. They also need
nutrients. If there is a way of influencing the nutrients you will influ-
ence the plant qrowth. They need appropriate bottom materials. There has to
be sonething for rooted plants to attach to or they are not going to be
there, together with factors such as current, waves, turbulence, etc. These
consi derations explain why plants appear in some places.

Short term managenent approaches sort out into three sub-categories,
physi cal approaches, biological approaches and chem cal aporoaches. The
physi cal approaches include such things as cutting and harvesting, shading
and dredging. Cutting and harvesting are nentioned together because if al
you are doing with problemplants is cutting themyou likely are seeding
the plant bed. Many problem plants regenerate vegetatively so if you cut
one plant in five pieces, you don't have one dead plant cut in five pieces,
you have five new glants that can go sonewhere el se and qrow. Harvesting
requires that plants be renoved after cutting.

The sinplest version of shading is constructing a raft and covering it
up with some opaque material, typically black polyethylene. In snall scale
Sl tuations-- say you have one dock you are trying to keep access to--all it
anounts to is anchoring this raft over the area you would like to use,
hopeful ly for a couple of weeks at a time. \Wat you are doing is cutting
?ff t?e light fromthe plants which will knock down the growth signi-

icantly.

Anot her physical approach--nmatting--gets at both the availability of
light as well as the fact that plants need something appropriate to anchor
to. It anounts to putting down a new bottom underneath the plants. Slack
pol yet hyl ene, anchored on the bottomw th sand or gravel works. Puncture
some holes in the polyethylene, otherwi se you are going to have nethane and
ot her gasses building up and the next thing you know you will have the Loch
Ness nonster going down the Hudson River. A woven naterial that allows
gasses to get through but is small enough that plants have trouble rooting
I'n it can be used. Poly-vinyl is better than polyethylene matting--poly-
ethylene floats, poly-vinyl sinks.

The | ast nmajor category is chemcal control, primarily herbicides.
They can be very effective. They can have the advantage of not being | abor
Intensive. They have some distinct disadvantages though--here your Hudson
River current cones into play. They require permts for application in a
public water supply with a requirenent that you be able to control the
effluent of the treated area. You would have to be able to control where
that chem cal goes once you apply it so that is doesn't influence down-
stream Interests. That effectively rules out legal private applications in
the Hudson River.

In establishing a plant managenent program one of the first steps is
knowi ng the intended use of the body of water. If you are trying to encour-
age fishing you are |ooking for a different mx of plants than if you are
to use the area for swinmmng. The next thing you want to know i s which of
the many different aquatic plants you are dealing with. A brief literature
review reveal ed more than 40 conmon aquatic plants in the Hudson River
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There are several different forns of plants. Those that live totally
under the water are generally called sub-nmergents. They may flower above
the water. There are also plants that are rooted underwater with a siqgnifi-
cant portion of their vegetation above water. There are floating plants,
i ke duckweed which are not rooted, or plants that are rooted and have a
significant portion of their vegetation at the surface. There also are
enmergents, plants that are in shallow areas grow ng predom nantly above
water, the cattails, the rushes, etc. Each of these different fornms of
plants need very different nanagenent approaches, different physica
approaches, different chem cal approaches.

When you think about plant managenent you have to go back to the
basi cs--the depth of the water, the |ight penetration, the bottom naterial
what do they say about selecting an appropriate managenent technique.
Sonmething else that you have to factor into a managenent strategy is
seasonality.

You have to think of plants as a part of a natural process, think
about what contributions they make, think about intended uses for the body
of water and why they are there in the first place. Then you are in a
position to start considering an appropriate managenent strategy.

Fi sheries |npacts
Wayne Ell1 ot
Regi onal Fisheries Manager, Region 3, NYSDEC

In putting together nmy part of the program | decided to be very
focussed as to fisheries inpacts, as they are related to Section 150505,
which is part of the stream protection |aw. Specifically, 150505 tal ks
about excavation or fill in navigable water such as the Hudson River. The
Law is rather specific: you nust have a permt for dredge or fill opera-
tions in navigable water and the essence of the concept is that before
granting a permt the NYSDEC must ascertain,"the probable effect on the
use of such waters for navigation, health, safety and welfare of the people
of the state and the effect on the natural resources of the state
including soils, forests, water, and fish resources.”

We are dealing with two fairly sinple-mnded concepts: filling and
dredging. To the aquatic biologist filling is nmore significant. If you have
been involved with SEQR or NEPA you know that you have to look at long term
irretrievable inpacts. Filling in water and nmaking it land is a long term
irretrievable inpact--the water is permanently renoved from the habitat. W
view filling quite skeptically, first on the philosophical basis that we
are losing water, and also froma historical perspective. In the Hudson
River, as nmost of you know, there has been an enornous anmpunt of filling
and bul kheading, primarily back in the pre-permt era and particularly
further up the river. The end result is that there are hundreds, of acres
of fornerly productive shallows that are now permanently filled and bul k-
headed, What is left is, therefore, of greater consequence. From a biologi-
cal perspective nost of the fill takes place in perhaps the nost inportant
area of the river, the so-called littoral zone--the shallow area within the
depth of light penetration. This littoral zone is exceptionally inportant
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in re?ard to food production and many species of fish require this type of

area for spawning and nursery areas. The filling proposals that we nost
t¥p|cally review are therefore proposals to fill in the most inportant part
of the river

The Article 15 Law requires that DEC assess whether proposed proiects
are "reasonabl e and necessary," and in the public interest. Therefore, the
obj ectives of a proposal have sone bearing on the review process. For
exanple, we are less critical of projects that are designed for in-place
bank stabilization. If you own some property along the river and the river
is taking it away, then it's probably not appropriate for our review pro-
cess to prohibit you from stabilizing that bank even though that process
may involve some fill within our precious littoral zone. W also have a
slightly nore benevol ent outlook on fills that nay be associated with

ublic access to the river--that's relatively easy logic too. Qur particu-
ar business is involved with fishing in the river; it's something we are
concerned with and try to foster. You can't fish it unless you can get on
it. If sonebody proposes a fill that is essentially a boat |aunch ranp,
although it is fill fromthe habitat destruction viewpoint we can have a
nmore |iberal perspective if that boat ranp is in the public interest.

On the other end of the spectrum are projects that may not be
reasonabl e, necessary, or in the public interest that we are a lot |ess
favorably inclined toward. For exanple, proposals that are nerely qoing to
result in additional property for the |andowner do not appear to neet the
intent of the |aw

There are alternatives to fill, but not many: floating docks, or
driven piers are options to puttin%]in a pernmanent solid substance into the
water. At |east then you have something where there is water underneath the
surface. |f we do object to a proposal, we try to identify alternatives so
the applicant can get what they want with |eSs environmental cost. Viola-
tions of Aticle 15 are strictly enforced. There have been several cases in

which an un-permtted fill has been renoved. There is a fair amount of
public participation and involvenent with dredge and fill proposals in the
river. \Wen we as an agency accept a fill application and issue a permt,

there are a lot of Eeogle very interested in our rationale for approving
that request. | think that's how the process is designed to work, they are
sort of overseeing the way we inplenment this particular leqgislation, so
there are pressures from both sides.

The other cart of this 150505 is dredging: that's generally less of a
problem for us biologists. It's nore of a short termreversible thing, and
our attitude is less toward total prohibition and nore toward getting the
intended results acconplished under the best possible circunstances. There
are sone evident biological inpacts of dredging. The nost serious is tur-
bidity --stirring up a lot of nud fromthe project. This may cause direct
mortality to organisns. It has been proven in the |aboratory and the field
that if you have nuddy enough water things are going to die and particu-
larly things that live on the bottom In a dredging project there is direct
renoval of organisnms fromthe water that are thrown on the land, and that
is one of the biological inpacts. One that may not be so evident is that if
you dredge what was shal | ow and make it deep, you may remove it fromthe
bifttoral zone: you then have an area that may not be as productive as
efore.
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Anot her possible biological problemis with reference to disturbance
and re-suspension of toxic substances. W evaluate these biological
concerns in the article 15 process. If you have a dredging operation, then
the spoil or disposal material has to find a hone. We [ook critically at
how and where this is done. Also, where are the turbidity patterns if you
dredge? How frequently will you have to dredge to nmaintain your desired
elevation? Is it going to be an annual event?

After reviewing the request our mtigation proposals logically cone
from our concerns. The primary thing that we utilize is timng. If you
accept that high turbidity levels are lethal or detrinmental to orqani sns;
if you accept that the organisns' |ife stage m ght be inpacted--the egg and
| arval stages, and that small relatively non-nobile creatures are going to
be in the work zone, you try and set the timng so that the egg and larva
stages aren't around in that part of the river when the dredging takes
place. That's a perhaps easy generality that gets conplicated when you
realize there are sonme hundred thirty species of fish, just talking about
fish alone, in the river. It is difficult to decide which to select as our
maj or organi sm when we try to establish these w ndows when dredgi ng can
take place. Species that have been used are short nose sturgeon, because of
its rare and endangered status, striped bass, shad and herring because of
their inportant sport and commercial aspects, and the tontod sinply because
it is biologically susceptible to winter dredqing. They are the weird type
fish that come up to spawn in the winter. In that very cold water, the eggs
are laid on the bottom and take weeks to develop. If you have a dredging
project in January or February in an area where tontod are spawni ng they
are just laying there begging to be sucked up. In certain instances we have
a closed w ndow for dredging during that January, February period to try to
protect these fish. So timng is the biggest formof mtigation and it is
site specific and we spend a lot of tine to figure what it is. Usually
dredging projects are relatively short. |If they get out and get on with it
there is only going to be a finite nunber of weeks that project is ongoing
and what we try is to have it start and end to accommodate our biol ogi ca
wi ndows. If the tinme of the dredqging project goes |onger, then we have to
negotiate. But often if sonmeone is just looking for four weeks to go out
and do a dredging project we can tailor the four weeks so it's |less of an
envi ronnment al di st urbance.

We also review the nethods. There are clam shells versus suction
dredging and they each have advantages in particular situations. In a
dredge situation, a suction dredge, we review the size and configuration of
the settling basin. We sonetines utilize turbidity curtains. That is a
floating structure, a canvas or other curtain that hangs down the side to
contain the work area. That contains the highest water turbidity within a
finite area.

In a condensed presentation this is how we as biologists and the

a%ency, | believe, reviews dredging and filling, tailored specifically to
t he Hudson River.
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