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INTRODUCTION

Iron

Iron was discovered in the Salisbury,
Connecticut area as early as 1731. The
first iron production began in 1734 and
rapidly spread throughout the region.
Connecticut’s Northwest Corner became
known as the “Arsenal of Democracy”
during the American revolution for its
important iron mines, smelters, and
forges. The Amenia area was also im-
pacted heavily by the iron industry start-
ing in 1780 near Sharon Station. For a
definitive account of the history of the
local iron industry consult Echoes of Iron

by Ed Kirby.
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The most important iron deposits were
located (and still are) near the boundary
between the ridge-forming Walloomsac
schists and the carbonates of the Stock-
bridge Formation. A series of complex
chemical reactions over millions of years
altered the iron minerals in both rock
formations and formed the Salisbury ore
belt, an elongated zone rich in iron along
the borders of New York, Connecticut,
Massachusetts, and Vermont.

Making iron from ore required water-
power, charcoal, limestone, and labor.
As the industry expanded, so did the
need for these resources.

All the iron works were set up near
streams, such as the Gridley works
which were located along Wassaic
Creek about where present Rt. 22
crosses that creek. Charcoal was ob-
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tained from the local forests and used in
very large quantities. Kirby estimated
that the average furnace needed about
600 acres of woodland to supply the
charcoal for one year. Obviously, the
impact on local forests was large,
shortly resulting in the complete destruc-
tion of the original forest. In 1825, the
Gridley Iron Works, in Wassaic, con-
structed permanent charcoal kilns which
still stand, restored by their present
owner. Charcoal production caused lo-
cal air pollution and the deforestation
resulted in severe soil erosion. By the
time forge owners understood that
wholesale forest destruction was going
to hurt the industry by depriving it of fuel,
local iron production was becoming un-
profitable.

The numerous forges and mines also
needed labor and the population grew
quickly. It was not until the late 20th
century that populations in local towns
reached the levels they were in the
1850’s at the height of the iron industry.

The arrival of the railroad in the 1850’s
made it easier for forge operators to
move their products to market and to
also bring in anthracite coal for fuel.
The Gridley Iron Works in Wassaic and
the Manhattan Mine in Sharon Station
both benefited by their proximity to the
Harlem Valley Line and became major
hubs of production.

Although the forests have grown back,
there is still evidence of the “iron age” in
Amenia. Most of the mines were open
pit operations that had to be continu-
ously pumped out and are now water
filled. Arrowhead Lake, near the center

of Amenia, was the site of the Amenia
Mine, the Squabble Hole located on lIs-
land Green golf course was the source
of ore for the Gridley works in Wassaic,
and the large pond near Sharon Station
was known as the Manhattan Mine.
Most of the Gridley works are gone, bur-
ied under Rt. 22, but the charcoal kilns
are still at the site along with abundant
deposits of slag.

The iron industry survived in a much-
diminished state until the early 20th cen-
tury when it finally closed down because
it was unable to compete with much
larger and more efficient operations lo-
cated, ironically, in today’s “Rust Belt”
region of the United States.

Aggregate

At present, each American consumes
about 10 tons of aggregate a year. This
consists of sand and gravel and crushed
stone. A six-room house consumes
about 90 tons of aggregate, one mile of
four-lane highway requires 85,000 tons,
and Grand Coulee Dam used 17 million
tons! Production (and consumption) of
aggregate is a multi-billion dollar indus-
try in the United States accounting for
about half the nonfuel mining volume.

Aggregate production in New York State
is a major business accounting for more
that 60% of the state’s nonfuel mineral
value. The statewide total tonnage
mined in 2003 was over 80 million tons
with a production value over 500 million
dollars. In 2002 State Mining Region 2,
which includes the Mid and Lower Hud-
son Valley counties, sold or used over 4
million tons valued at nearly 25 million
dollars.



MINING IN AMENIA

The major uses for New York’s
aggregate consist of concrete
aggregate and products, asphaltic
concrete and road base materials,
and fill.

Natural aggregate comes from two
main sources of supply: sand and
gravel deposits which are rounded
particles that vary widely in size,
and crushed stone which is
artificially produced and has sharp
edges.

Nearly all aggregate, whatever its origin,
has to undergo a lot of processing after
it is mined including sorting, grading,
washing, and further crushing. The na-
ture of the final product depends on its
use. Most mines have on-site process-
ing equipment to accomplish the various
tasks needed to make a final product. A
lot of water is needed for this phase of
production.

Like all mineral resources, aggregate is
where you find it and, more and more
often, this is not where it is needed. As
resources become depleted and societal
pressures against mining increase,
transportation distances become greater
and costs increase. Trucks transport
most aggregate, which is costly and re-
sults in many problems such as dust,
noise, windshield breakage, and in-
creasing traffic congestion. The ideal
situation would be to have dedicated rail
service adjacent to a mine and conveyer
belt transport to the rail cars. There is at
least one location in Amenia that meets
these criteria.

GEOLOGY

The sand and gravel deposits in the
Amenia area are the result of geological
and astronomical events that initiated
the era in time known as the Pleistocene
Ice Age. The position of the continents
two million years ago blocked the north-
ern circulation of the oceans causing low
temperatures in the far northern lati-
tudes year round. At the same time, the
cyclic combination of slight changes in
the Earth’s orbit, its axial tilt, and the
time of the year when the sun’s direct
ray is over the equator combined to re-
duce energy from the sun, further cool-
ing the Earth. The northern hemisphere
along with high mountain areas began
cooling down below freezing. When
more snow falls in winter than melts the
following summer, it eventually changes
to ice and, when the ice is thick enough,
gravity causes it to flow outward from
the areas of thickest accumulation. An
ice age begins. Over the last 2 million
years there have been four major ad-
vances of glacial ice. Since the position
of the continents still block ocean circu-
lation and since the astronomical cycles
still exist, geologists are certain that the



MINING IN AMENIA

earth is still in an ice age and is pres-
ently in an interglacial, or warm period,
between ice advances. Global warming
may be just be a blip on the cooling that
has already begun. In human terms, the
blip may be quite serious.

Geologists divide glaciers into two main
categories: mountain glaciers that exist
in high mountains even at low latitudes
and continental glaciers that cover large
sections of continents such as those still
found in Greenland and Antarctica. Up
until about 17,000 years ago, a conti-
nental glacier thousands of feet thick
covered nearly all of New York during
the last glacial advance known as the
Wisconsin.

As ice slowly advances it picks up
enormous quantities of rock that it
wrenches from the bedrock. The em-
bedded rock becomes the tools that the
ice uses to sculpt the landscape leaving
evidence of its passing. When the ice
melts, this rock is left behind as a thick
blanket of till and outwash. Till is un-
sorted material containing particles from

clay size to very large boulders. Out-
wash is material that was transported
and sorted by glacial meltwater.

Till being deposited by melting glacier
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Large ridges of till that mark the stable
endpoint of a glacier, where melting and
glacial advance were in balance for a
long period of time are known as termi-
nal moraines. Recessional moraines
mark places where retreating ice re-
gained a state of equilibrium for a period
of time. Recessional moraines can dam
up stream flow from melting ice and
form glacial lakes. Till deposits cover a
large part of Amenia.

Other evidence that glaciers leave are
striations carved into the bedrock, gla-

cial polish, and rock drumlins. The bed-
rock in the Amenia area is too easily
weathered to have preserved striations
and polish except in areas where the
rock has recently been unearthed after

being buried beneath till and outwash for

thousands of years. Peaked Mountain
in South Amenia shows the characteris-

tic streamlining of a rock drumlin.

Glacial grooves cut into newly uncovered bedrock

NORTH TO SOUTH ICE MOTION

Peaked Mountain in South Amenia
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Bog Hollow, a glacial trough
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About 17,000 years ago the mile-thick
ice sheet over Amenia began to melt,
producing rivers of meltwater that trans-
ported, sorted by size, rounded off, and
eventually deposited much of the rock
that the glacier had carried. The ice did
not melt all at the same time or rate.
Blocks of ice cut off from the main body
were sometimes buried under the gravel

outwash which insulated the ice and
slowed its melting. Some ice blocks
formed dams behind which lakes rapidly
filled with rock debris. Torrents of water
rushed down small valleys excavating
them to great depth. Deep Hollow and
Turkey Hollow are examples of these
post-glacial valleys. Glaciologists have
coined numerous terms to describe de-
positional features left by melting conti-

The Oblong Valley, a wide valley filled with
glacial outwash.

nental glaciers. These include outwash
plains, kames, kettle lakes, and pro-
glacial lakes. Examples of all these are
found locally and many are sources of
sand and gravel.
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Formation of glacial lake deposits along

with an outwash plain. (after
Skehan)

Formation of kame deposits,
which form between melting

ice and bedrock. (after

Skehan)
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The following maps show hypotheti-
cal “before and after” situations that
demonstrate how gravel deposits in
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Amenia could have formed.

17,000 years ago. Ice dam blocks
meltwater from ice sheet forming a
pro-glacial lake and outwash plain.
South of the lake, meltwaters form
another outwash plain.
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Same area as shown above. A con-
firmed large gravel deposit showing
evidence of having been deposited in
a lake exists in the flat region near
the center of the map. Further south,

an extensive outwash plain is found
in the area of Dover Plains.



Upper
map
shows a
possible
situation
about
17,000
years ago
near
South
Amenia.

Kame de-
posits are forming between
bedrock ridges while outwash
deposits accumulate to the
south, burying the bedrock with
sand and gravel.

Lower map shows South Ame-
nia today. Most of the gravel
mining in Amenia has taken
place here in the past and con-
tinues at present. Over several
thousand years, Webatuck
Creek has formed a wide flood
plain in the Oblong Valley and
has rearranged and altered
many of the glacial deposits.
Stream terraces occur at the
edges of the valley due to the
stream’s downcutting into its
flood plain. Many gravel depos-
its are still present and unmined
in this area.

LOCAL EFFECTS

10
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Gravel mining in Amenia, as elsewhere,
has had positive and negative effects.
The positive effects, mainly economic,
have been to provide employment and a
local supply of important raw material for
new buildings, road construction and re-
pair, and a wintertime supply of traction
sand for roads. In theory, with such an
abundant local supply of product, Ame-
nia consumers of aggregate and its
products should benefit from lower
prices since transportation costs are di-
rectly related to the cost of the materials.
It would be interesting to compare re-
gional prices of aggregate based prod-
ucts to see if there is a local benefit. It
should be easy to determine if the Town
of Amenia, which uses a lot of sand, fill,
and asphalt, buys locally. Mines also
pay property and sales tax, which may
be a source of income for the Town.
The amount of taxes paid locally by the
mining companies could be easily de-
termined in assessing the local eco-
nomic benefit of mining.

Amenia, particularly South Amenia,
supplies a lot of the region with aggre-
gate. Much of what is mined appears to
head south towards Westchester and
Putnam counties as well as into Con-
necticut. No mines pay a royalty to the
Town for gravel removed, although a
few years ago, a mining company did
propose this as part of a gravel mining
project that did not get past the planning
stage. Since aggregate is a non-
renewable resource, with much of the
product leaving the Town, this may be a
way for the Town to benefit directly from
the mining industry.

Negative effects fall into two categories:
social and environmental.

Social effects are quality of life issues
primarily for the community members
who live near operating mines or along
the transportation corridors the mine
trucks use. Some of these issues are
noise, dust, diesel exhaust, debris on
roadway, visual impact, vibration, and
large trucks sharing narrow roadways
with cars, pedestrians, bicyclists, and
farm vehicles.

It should be noted that some of these
problems are subjective in nature and
many are not. For example: truck noise
is related to how fast the truck is mov-
ing, engine r.p.m., downshifting, com-
pression braking, exhaust noise, tire
whine, gear noises, the state of the
roadway, how close a person is to the
roadway, weather, how many trucks are
passing in a time period, and local
acoustic effects, among others. Because
people respond differently to noise it is
difficult to guage the effects and the im-
pacts may be considered subjective.
What one person finds intolerable an-

other person may not even notice.
There are, however, objective noise
standards that mandate maximum noise
levels that can be measured. Mining
permits set noise standards and so do
local ordinances. Measurement and

11
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lack of enforcement can be a problem.
Noise can easily rise from nuisance lev-
els to levels that have demonstrable
harmful effects on the mental and physi-
cal health of those exposed to it.

Every issue listed above has a number
of sub-issues and it is beyond the scope
of this paper to go into all of them in the
detail needed to convey the total impact
of mining on the community surrounding
the mines. To cover visual impact would
take pages.

Environmental issues overlap with social
issues, especially noise and visual im-
pact. Mining impacts that need further
study include loss of soil and excavation
below the water table.

When a mining operation begins, de-
pending on the mining plan, soil is

scraped off and stored in piles on site or
as berms surrounding the mine to func-
tion as visual impact mitigation. De-
pending on the final reclamation plan
some, or all, of the soil may be sold. If
the reclamation plan creates a pond or
lake in the mine area as mining below
the water table does, then the soil can
be sold and disappears. When soil is
cut off from its parent material and
placed in thick, dense piles it loses
many of the characteristics that make it
soil. This probably damages the organ-
isms that create soil and play a large

part in its fertility. Qualified soil scien-
tists should be asked to study this prob-
lem when a mine operator does an envi-
ronmental impact statement.

Mining below the water table is not a
new issue. Lately mine operators have
been using this mining method to in-
crease the yield of their mines when
they have mined out the entire product
within the permitted “footprint” of their
mines. The mining permit is renewed
allowing this type of mining with typically
minimal environmental review required.
All three major permitted mines in South
Amenia are currently using this tech-
nique. Mining below the water table has
environmental effects that have been
cited by experts, including the removal
of the filtering effect of the overburden
and possibly allowing pollutants to enter
directly into the groundwater system.
The exposure of groundwater allows its
direct loss through evaporation. Another
problem that should be studied locally is
that when the unconsolidated overbur-
den is removed over a limestone aqui-
fer, unfiltered pollutants may move
quickly into the secondary fissures pre-
sent in the limestone.

A positive aspect of mining below the
water table is the creation of ponds and
lakes that have the potential for recrea-
tion, wildlife habitat, and visual en-
hancement.

In 1975, New York State put into effect
the Mined Land Reclamation Law that
regulates mining within the state. It em-
powers the Department of Environ-
mental Conservation (DEC) to carry out
“...the policies of the State to foster and
encourage the development of an eco-
nomically sound and stable mining in-

12
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dustry, and the orderly development of
domestic mineral resources and re-
serves necessary to assure satisfaction
of economic needs compatible with
sound environmental management prac-
tices.” In 1986, the law was amended to
allow local governmental agencies more
control by allowing them to enact stricter
mined land reclamation standards than
the State.

A mine may be opened without a permit
if extraction is limited to 1000 tons over
a 12-month period. There are two
mines in Amenia today that operate un-
der this loophole. There are presently
four operating permitted mines in Ame-
nia and another that has not operated
for years but has not been reclaimed.

Mined land permits are routinely issued
by DEC after the applicant goes through
an environmental review process. Per-
mlts are |ssued for one to three years
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and are easily renewed. DEC is
charged with enforcing the provisions of
the permit and with eventual reclamation
of the land. On paper, this is an effec-
tive system of checks and balances that
allows mining within set environmental
standards. Region 3 of the DEC located
in New Paltz regulates mines within
Amenia. It oversees more than 350
mines covering several counties and it
can be frustratingly difficult for citizens
not familiar with the system to work with,
sometimes giving the impression that
they are more “pro-mining” than “pro en-
vironment.”

Town planners interested in the impact
of mining should look at South Amenia,
as it is a microcosm of the problems that
mining can generate.

Mining began in South Amenia probably
in the late 1930’s. Some gravel was
mined for the construction of the Was-
saic Developmental Center. In the
1960’s gravel mining was begun in ear-
nest and has continually expanded to
the present day and now covers hun-
dreds of acres. Zoning was imple-
mented in 1975 that regulated where
mining could take place, but existing
mines were “grandfathered” allowing
them to operate within their original min-
ing areas or “footprints”. All of the mines
have expanded to near their permitted
limits and have been mining below the
water table for years. The only way new
mines may be opened is for the zoning
to change or by special use permit.

Currently, there are three permitted
mines and one unpermitted mine that
has 1,000 ton per 12-month limit. On
site processing takes place at one mine

13
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while the others transport their material
for off site processing.

In the rest of the Town, there are two
mine sites, both in Wassaic. One mine
quit operating years ago and should
have been reclaimed by now. Some
reclamation was recently done, but
much remains, including the removal of
a lot of machinery and temporary build-
ings. An unpermitted mine also oper-
ates in the same area. A large process-
ing plant which produces asphalt and
concrete is located in Leedsville.

Reclamation, which is part of every min-
ing permit and for which the operator
puts up a significant bond, has been
done for some closed mines notably in
Leedsville and near Old Route 22 just
south of the village of Amenia. Partial
reclamation, shown in green on the map
on the previous page, has taken place in
South Amenia. New operators are min-
ing some of the reclaimed land, how-
ever. Current reclamation plans call for
the construction of ponds in the three
operating South Amenia area mines.

THE FUTURE

Mining has been a fixture in Amenia
since the early 1800’s. At its apex, iron
mining was more important than agricul-
ture in the area. The environmental
damage done during that period of time
has, superficially at least, mostly been
naturally healed. The second and third
growth forests that replaced the original
forest are only a poor substitute for what
existed before clear cutting for charcoal
fuel took place and since no biodiversity
study was done prior to the cutting, no
one knows how the present flora and
fauna compare. The iron industry

dwindled away, the people who did the
work moved on, and only scattered ruins
of that culture still exist. It was an im-
portant era because it furnished a mate-
rial, like aggregate today, that was
needed for the growing economy of the
time.

Gravel mining will remain part of pre-
sent-day Amenia for quite some time.
For example, a mine in South Amenia
was recently issued a permit that will
allow it to mine about a million tons
more product, extending the life of the
mine 10 to 15 more years. This was
done by allowing mining below the water
table. Significant amounts of gravel ex-
ist in the valley between Wassaic and
Amenia, in the Oblong Valiey, in South
Amenia, and along the flood plains of
the Wassaic Creek, Webatuck Creek,
and the Tenmile River and probably
other places in Amenia as well. As with
all mineral deposits, the actual value of
these deposits depends on many vari-
ables.

The 1989 Master Plan specified that
siting and operation of mining activities
should be regulated so as not to have
negative impacts on adjacent land uses.
The Plan also discussed how to limit the
visual impact of mining activities and
stated that mining below the water table
should be carefully reviewed for the po-
tential, irreversible impacts on the
Town’s aquifers and water resources.

Because residential areas are not com-
patible with mining, the Plan recom-
mended that areas zoned for residential
use be avoided. Mining activities that
already exist as a nonconforming use in
an area should not be allowed to expand
and reclamation should take place as

14
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soon as possible. Factors that must be
considered in opening a new mine
should include (besides previously dis-
cussed items) the size of the mining op-
eration, the type of resource, the equip-
ment used, the cumulative effect of the
new mine on the surrounding area, prox-
imity to residential land, buffers pro-
posed, and the mitigation of noise and
visual impacts. Prior performance of the
applicant on other mines operated
should also be a factor.

The Master Plan emphasizes reclama-
tion as a method of minimizing impacts,
especially concurrent reclamation. Con-
current reclamation, also known as
phased reclamation, is a process of min-
ing small areas and reclaiming those
areas before opening up new mine ar-
eas.

The future of gravel mining in Amenia
would seem to depend on the Town’s
determination to adopt an updated ver-
sion of the 1989 Master Plan and con-
tinue the process of conforming the zon-
ing codes to the new plan. Virtually
every potential new mine site under the
present zoning cannot be mined without
a change in zoning or a special use
permit.

There are some deposits that should not
be mined at all because of their location
near a residential neighborhood or be-
cause they have special significance to
the community, such as being in the
center of a treasured view or a prehis-
toric archaeological site. In some sites,
the gravel could be mined but the trans-
portation of the product through residen-
tial areas becomes the problem. Other
potential sites are environmentaily sen-

sitive such as sites near wetlands,
streams, or over groundwater recharge
areas.

The new 2007 Comprehensive Plan has
language creating a Soil Mining Overlay
District, which will have the potential for
more local control on all types of mining
in Town.

After eliminating potential mine locations
based on the preceding objections, are
there any places left in Amenia where
new mines may be opened? The an-
swer to that, of course, is, it depends.
Among other things it would depend on
how willing the operator of a new mine is
to sit down with the people most directly
affected by a mine as well as Town offi-
cials and discuss in a non-political at-
mosphere the negative effects and the
benefits of a new mine. Many conces-
sions and changes would probably have
to take place in the way the mine was
operated compared with today’s opera-
tions. But, with imagination and honesty
from all sides, it could be possible.

Another method of producing aggregate
is by quarrying and crushing suitable
rock. This process is far more disrupt-
ing to the environment and to a commu-
nity than surficial mining. In the main
body of this report is geologic map that
shows the different rock types present in
Amenia. Virtually any of these rock for-
mations could, when quarried and
crushed, provide aggregate suitable for
many uses. No single place in Amenia
has rock that is unique in itself for use
as aggregate; rock in the middle of
Amenia is as good as rock in South
Amenia for that purpose.
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There are many locales in the area that
have operating rock quarries including
Dover Plains, Pawling, and Cannan,
Connecticut. Planners wishing to as-
sess the impact of these operations
should visit them. Visual, dust, noise,
and traffic impacts are all part of the pic-
ture.

Over the past 20 years, two quarries
have been proposed in Amenia. One
was on Rt. 22 near the closed Harlem
Valley Landfill and the other was in
South Amenia. The South Amenia site
has been bitterly fought since 1989 by
residents of the area. Many issues were
contested. The proposal called for the
mining of 20 millions tons of rock from
two sites over a period of 150 years.

This is more rock than in most of the
largest structures ever built anywhere.

The land that the quarry was to have
been built on has been sold, so the
quarry proposal may be off the table.

The new 2007 Amenia Comprehensive
Plan and zoning will make it very difficult
to open a quarry, will regulate soil min-
ing locations through a Soil Mining Over-
lay District, will regulate surface rock
removal, and install new noise regula-
tions.

What a rock quarry in South Amenia may have looked like.
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Groundwater in Amenia

The most important and abundant
natural resource in Amenia is
groundwater. All of the water used by
local residents comes from the plentiful
supply of water stored in subsurface
formations of rock and unconsolidated
sand and gravel deposits. Taken
together these water resources comprise
the Harlem Valley aquifer, the second
largest groundwater deposit in Dutchess
County.

Groundwater Basics

In the water cycle about 2/3 of all
precipitation is returned to the
atmosphere through evaporation from
the ground

surface and transpiration via plants.
About Y4 runs off into streams and the
remaining amount enters the ground and
becomes groundwater.

The entry of water into the
ground, called infiltration is controlled
mainly by the porosity and permeability
of the ground surface. Porosity is the
amount of empty space between soil and
rock particles that can be filled with
groundwater. Permeability is a measure
of how easily water can pass through
soil or rock and is governed mainly by
the size of the pore spaces and how
interconnected they are. See Figure 1

for details.

Well-sorted sedimentary grains demonstrate
high primary porosity. Large spaces
between grains allows water to flow

freely: permeability is high.

Poorly sorted sediment has lower porosity
and lower permeabililty than well-sorted
sediment.

Fine-grained “solid” rock may have cracks
and joints resulting in secondary porosity
and high permeabilty allowing water to
flow freely in spite of the small primary
grain size.

Figure 1. Porosity and permeability relationships.

Once water enters the ground,
gravity carries it downward at a rate
determined by the permeability of the
rock and soil. Some of the water is held
back by its attraction to soil particles and
becomes soil water which is directly
available to plants. In most cases,

groundwater only moves a few inches a
day although in some rock types, such as
limestone, water may move much faster.
When groundwater reaches a layer of
rock or soil that has relatively low
permeability it stops moving downward
and continues to move laterally still



under the pull of gravity. Pore spaces
become saturated with water and a
saturated zone is formed. Directly above
the saturated zone the soil/rock particles
contain air and water forming the
unsaturated zone. The boundary
between these zones is known as the
water table. Generally, wherever the

zone of aeration

water table "

water table cuts the surface of the land it
manifests itself as a spring, wetland,
swamp, lake, or even a stream. When
significant quantities of water can be
extracted from the saturated zone it
becomes known as an aquifer. Figure 2
shows some the details of the
groundwater system.

S soil moisture
layer

ina capiliary fringe

salurated zone

impermeable
layer

Figure 2. The groundwater system at a glance.

Aquifers in Amenia

As previously stated,
groundwater in Amenia comes from an
aquifer system known as the Harlem
Valley aquifer which generally underlies
closely the Ten Mile River watershed.
Few formal studics of this aquifer exist
but the Chazen Company did an
important one in 1999 for the town of
Dover and another was done in 1985 for
Dutchess County which is known as the

Gerber report. Both provide valuable
information about this important water
source. The Chazen report, coordinated
by hydrologist Russell Urban Meade,
provides the most up-to-date and
complete source of information.

In Amenia, as well as Dover and
Northeast, the Harlem Valley aquifer is
divided into two principal components; a
surficial part which is largely a complex



mixture of glacial and post-glacial
unconsolidated material consisting of
sand, gravel, and clay, and a bedrock
component consisting of consolidated
rock formations.

The surficial deposits were
deposited on top of the valley bedrock
formations by moving and melting ice
about 15,000 years ago. They vary
greatly in their permeability and range in
thickness from a few inches on the ridge
tops to more than one hundred feet in the
valley bottoms. Glacial till and outwash
are the two most important type of
glacial deposits found locally. Glacial
till consists of material that was
deposited directly by glacial ice and
generally has low permeability due to
high clay content and mixed grain sizes.
Till does not make a good source of
groundwater. Glacial outwash, which is
rounded and sorted debris carried by
glacial meltwater streams, tends to have
high primary porosity and permeability
and is an important source of
groundwater. Outwash deposits are
common in Amenia and are the primary
source of sand and gravel particularly in
South Amenia and Wassaic. Most of the
important soils in Amenia have formed
on these outwash deposits and are
considered to be an important part of the
aquifer due to their capacity to filter out
contaminants that may enter the
groundwater system.

At least two water systems draw
water from the gravel aquifer including
the Taconic DDSO.

Except for Bog Hollow, most of
Amenia has two principal bedrock
formations having distinct geological

and hydrological properties. The
Stockbridge Formation, a several
hundred foot thick layer of carbonate
rocks (limestone, marble, and dolostone)
is mostly found in the valley bottoms
often covered by glacial deposits.
Carbonate rocks have low primary
porosity but often are fractured and
jointed and may contain solution
channels making them good potential
sources of groundwater. The solubility
of carbonate rocks causes the
groundwater in them to have a high
degree of hardness. The Stockbridge
rocks are an important groundwater
source in Amenia. Most wells in Town
draw water from this aquifer.

Overlying the Stockbridge and
forming most of the ridges in Amenia
are the Walloomsac Formation and
Everett Formation. Both are dark gray to
black colored several hundred feet thick
rock units consisting of slates, phyllites,
and gneisses. The Walloomsac and
Everett have low primary permeability
due to its small grain size and
compactness. They have extensive
fracturing and can be a water source
although not as important as the
previously mentioned formations.

Generally speaking, the
carbonate rocks along with their glacial
outwash overburden form the valley
bottom aquifer system of the Harlem
Valley while the ridge-forming schists
and gneisses form an upland aquifer.
The two systems are closely related but
the valley bottom aquifer is by far the
most productive and important aquifer in
Amenia. See Figure 3 for details.
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Figure 3. An idealized east-west geologic cross-section near Wassaic.

The amount of usable water in
the Harlem Valley aquifer can be
estimated since there is a connection
between groundwater and streamwater.
Streams continue to flow during dry
periods because groundwater enters the
streambed. Precipitation amounts in a
watershed can be measured and the
amount of water entering an aquifer can
be approximately determined. By
measuring the stream flow through an
area the amount of water flowing
through the related aquifer can be
determined. The Chazen report
estimates the amount of available water
for each town in the Harlem Valley.

Threats to Groundwater

Groundwater quality can be
affected in two main ways: point source
pollution and non-point pollution.

Point source pollution is a
contaminant that emanates from an
isolated source such a leaking
underground storage tank, landfill, septic
tank, or material that is spilled onto the
surface of the ground. Pollutants can be
soluble solids or, most often, liquids that

enter the ground just like water and
spread out underground to form plume
shaped masses. Wells can pick up the
contamination and introduce it into the
water supply. The severity of the
problem depends on the type of
contaminant, how far a well is from the
point of contamination, and the
permeability of the rock or soil the water
moves through. Gasoline, volatile
organic compounds, road salt, and
numerous common household products
are common examples of point source
pollutants.

Non-point pollution typically is a
substance that is spread over a wide area
and infiltrates into the groundwater.
Farms and golf courses are important
sources of non-point pollution because
of the practice of spreading manure,
pesticides, herbicides, and chemical
fertilizers. Road de-icing is another
important source of non-point pollution.

Taking more water out of the
ground than is replaced by precipitation
obviously affects the amount of
groundwater available and often results
in the lowering of the water table
causing wells to go dry. Evaporation



from surface sources of water can also
result in lowering the amount of water
available to the groundwater system.
Long periods of drought will
significantly lower the water table.
Gravel mining reduces the
thickness of the protective soil layer over

an aquifer making it easier for pollutants
to reach groundwater while mining
below the water table causes evaporation
losses and exposes the water table to the
possibility of direct contamination and
results in warming .

Recommendations

The Harlem Valley Watershed
Inventory (the Chazen report) is a must
read for anyone who is concerned with
setting water usage and protection
policies in Amenia. The report’s writer,
hydrologist Russell Urban Meade,
makes the following specific
recommendations concerning the future
of the aquifer in the Harlem Valley:

Component One recommends
defining water quality protection areas
within the valley towns and adopting
them as an aquifer overlay districts
under municipal zoning. Water quality
protection areas should be established in

areas (yet to be mapped) where recharge
of the aquifer is predominant. This
would be in areas where the ground
surface has high permeability.

Component Two involves
making sure that the aquifer is not
overused. The recommendation limits
water usage in each community to a
level that equals one-half the drought
flow of valley bottom streams in each
community.

Amenia has large supplies of
quality groundwater for foreseeable
future. Keeping the quality at its current
high level will be the challenge.

Amenia Comprehensive Plan Update and new Zoning

The Draft Amenia
Comprchensive Plan (2007) has
extensive language dealing with the
groundwater in the Town. The new
proposed zoning proposes detailed
language for protecting Amenia’s water
supply. An aquifer overlay district has

been proposed that separates the various
aquifers in Town and describes different
levels of protection for each. The new
zoning, along with the overlay map, is so
important and detailed that is included in
its entirety at the end of this report.
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(2) No structure greater than 65 years old shall be demolished without a public hearing beld pursuant (o §121-62E
through G. ‘This bearing requirement may be waived by the Planning Board if it finds that the structure has
minical historic value and/or that it is in a condition that is so scrionsty deteriorated that it cannot be economically
restored and/or must be demolished for safety reasons.

(3} If the Planning Board determines that the structure bas historic value and should be preserved, the applicant shall
advertise it for 60 days as availsble to be moved off the site to another Jocation. The applicant shall be obligated
to pay thc moving costs up to the amaunt deemed by the Planning Board to be equivaknt to the cost of
domotishing the structure, Tfno person agrees to remove the structure at the end of 60 days, the applicant shall be
pemnitted to demolish the structure.

$121-18 AQUIFER OVERLAY DISTRICT (AQO)

A. Legislative Findings, Inteat, and Purpose

The Aquifer Overlay AQO District has boen ereated to protoet the health and welfare of residents of the Town of
Amenis by minimizing the potential for contamination and depletion of the Harkem Valley’s aguifer systemn. The
entire Town of Amenia contains an aguifer system that has been divided into four categories described in Subsection
B. This aquifer system provides drinking water to public water systems and private wells and also provides
grounddyrater and mrﬁncmm&ﬂkmuﬂiﬂiolhemﬁn&mmufhmlﬁayaquﬁcmdhmﬂhlmyﬁm. The
Towm has determined that a limiting factor on the carrying capacity of the land i its capabilily to provide water in
sufficient quality and quantity so that water use by some users doea not adversely affect other users. Another limiting
factor on the carrying capocity of the land is its ability 10 absorb wastewater withowt adversely affocting the quality or
fiuanity of groundwater and surface water necessary for water supplies and other needs of the natusal and human
environment- The purpose of these regulations is to protect the Town's groundwater aquifer system, to provide the
mos! protective standsrds to those areas of the aquifer at greatest risk of contamination, and o manage development so
that groundwater supplies are not depleted or degraded.

B. Delineation and Regulstory Effect of District
1. The Aquifer Overlay (AQO) District encompasses the entire Town of Amenia and includes two basic types of
aquifers: the Velley Bottom Aquifer, containing significant amounts of groundwater located in aress that are
generslly more developed, and the Upland Aquifer, containing lesser quantities of groundwater and Jess
development (see definitions in subscction C below). The AQO district consists of three aquifer zones, two in the
Vallcy Bottom Aquifer and one in the Upland Aquifer. These zones are designatod as the Priority Valley Bottom
Aquifer (PYBA), which is the aquifer ares most susceptible to contaminarion that would affect public water
supplics, the Buffered Valley Bottom Aquifer (BVBA), which is less susceptible than the PVRA because it is in ap
area serviced by public water systems, and the Upland Aquifer (UA) which consists of arens not covered by the
Valley Botiom Aquifor zones. These zones are delincated an the Aquifer Overday Disirict Map, There is also
provision in this §121-15 for an Upland Welthead Protection Arca (IWP), which has not been mapped at this lime
because the Upland Aquifer area does not presently eontein any settlements with an intensity of development (hat
would require additional groundwater protection. The UWP crizgory has been established in this Chapter far
possible future mapping in the event that more intensive development occurs within the UA zone , resulhting in the
need to protect poblic water supply wellheads within this arca. The official Aquifer Overlsy District Mup can be
found st the Town offices, A photo-redhuction of this map is attsched to this chapter for referenco purposes. The
Aquifer Overlay AQO District map and any snwmdsments to it must be prepared or approved by a hydrogeologist
working for the Town.

2. The official Aquifer Overlay District Map shall be uwd to determine the boundaries of zones within the AQD
District, lncnscot‘aquwinnordkpulcastotbcmmlomﬂmofabomduymnspwiﬁcmeloﬂmd, the
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Town may retein & qualified hydrogeologist at an applicant’s expense 10 make such a determination in the ficld
bascd upon the criteria in this § 121-15. An applicant may challenge the Town’s determination by retsining a
guadified hydrogeologist to make such determination independently based upon the criteria in this § 121-15. In
the event of such a challenge, the Town's hydrogoologist shall review the report of the applicant’s hydrogeologist
a the applicant’s expense and shall make the final detsrmination &3 10 the location of the specific boundary. Any
such boundary delinestion shall not, by itself, effect a change in the AQO District Map. The AQD District Map
may only be changed by action of the Town Board as provided in Snbsection 121-15H.
3. Within the Aquifer Overlay District, all of the underdying land usc district rules shall semain in cffect except as
apecifically modificd by this § 121-15. In case of a conflict berween this §121-15 and the underlying use
rogulations, the more restrictive shall control. Nothing in this § 121-15 shall be construed to allow uses that are
not permitted by the underlying land use district.

C. Definitioas
For purposcs of this § 121-15, the following deftnitions shall apply:

Actlon: A project or physical activity as defined in the SEQR Regulations of the NY'S Department of Environmental
Conservation, GNYCRR Part 617, includinglll #ctions subject to SEQR that are covered by this Chapter, as well as
subdivision apiplications and other actions requiring local govemment approval under SEQR.

Aquifer: A consolidated or unconsolidaied geologic formation, group of formstions or part of a formation capable of
yiclding 8 significant or econamically useful amount of groundwaier 10 wells, springs or infiltration galleries.
Aguifer Overlsy AQO District Map: The Town's overiay map showing Aquifir Overlay District zones.

Buflered Valley Bottom Aquifer BYBA: Areas delineaied a3 Bufferad Veailey Bottom Aquifer BYBA on the
Aquifer Overlay AQO District Map. As defined or approved by a hydrogeologist working for the Town, BYBA areas
consist of regions within the Valley Bortom Aquifer VBA served by community water sysiems, where the sources of
water supply for the community water system and for any other wells sronld not be substantially threatened by a
conlaminan release oocuring within the BVBA. No portion of the BVBA may lie hiydrogeologically upgradieat of
any wells, mcluding wells used by the community wases system.

Community Water System: A public Water Systemn regulated by the New York State Department of Healih that
serves at least five service connections used by year-round residents or regrularly serves a1 least 25 yearround
residents.

Conditionally Exempt Small Quantity Generators: As defined by tbe Resouroe Conservation and Recovery Act
and amendments thereto, sites generating or storing less than 100 kilograms per month and 1000 kilograms of listexd
and /or charecteristic wastes, respectively, snd genersting and storing Jess than 1 kilogram per moath and 1
kilogram of acutely hazardous waste, respectively.

Consumption of Water: The net Joss of water from a watershed through evaporation and transpiration proceases
caused by sny human activities and associsied land uses, other than open space uses, including cvapomtive losses from
septic system leaching lines. The definition of Consumption of Water includes the wac of water in dituting wastewster
discharges so that groundwater quality at the property line downgradient from the dischasge will be 5084 or less of the
New York State Department of Environmental Conservation’s Title 10 Part 703 Grundwater (GA) Water Standards,
i.e. the DEC’s groundwater contamination standards,

Discharge: Any intentional or unintentional action or omission resulting in the releasing, spilling, leaking, pumping,
pouring, emitting, emptying, or dumping of substances or materials into the waters of the Staie or onto lands from
which the discharged substances or materials might flow or drain into s2id waters, or into waters oulside the
jurisdiction of the State, when damage may result to the lands, waicers, or natursl resources within the jurisdiction of
the State.

Generator of Hazardons Waste: Any person os site whose act or process produces harardous waste.
Groundwater: Water contained in interconnocted pores and fractuses @ the saturated zone in an unconfined aquifer
or confined aquifer.

Hazardous Substance: Any substance, including sny petroleumn by-product, which may eause hamn to humans or the
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eavironment when improperly managed. A complete list of afl hazardous substances except for petrolenm by-products
can be found in 6 NYCRR Part 597.2(b) Tables 1 and 2 and amendments thercto.
Hazardous Waste: See 6 NYCRR Part 371 and amendments thereto Tor the identification and isting of hazardous
wastes,
Herbickde: Any substance or mixture of substances intended to prevent, destroy, repel, or mitigate any weed, and
being those substances defined as horbicides pursuant to Enviroamental Conservation Law § 33-0101, and
amendments thereto.
Large Quantity Generator: As defined by the Resource Conscyvation and Recovery Act and amendments therto,
siles generating more than 1000 kilograms per month of lis1ed and/or charactetistic herardows wastes, or gencrating or
storing more than | Kilogram per month and 1 kilogram of acutcly hazardons wasie, respectively.
Major OR Storage Facllities; Facilifies with a storage capacity of 400,000 gallons or mare of petrolesm,
Natural Recharge: The normal rate at which precipitation enters the subsurfiios to replenith grovndwater in aquifers,
withoat interrephion or augmentation by human actions or landscape modifications.
Now-potat discharge: Discharges of poliutants not subject to SPDES (State Pollutant Discharge Elimination System)
permit requinements.
Pesticide: Any substance or mixture of substances intended 1o prevent, destroy, repel, or mitigate any pest, and any
substances intended to for use a3 a plant regulator, defoliant or desiccant, snd being those substances defined as
pesticides pursuant to Environmental Conservation Law § 33-0101 &t seq. and amendments thereto.
Petroleum: Oil or petroleum of any kind and in any form including but not limited to oil, petroleum fuel ail, oil
studge, oil refuse, oil mited with other waste, erude oil, gasoline and keroarne, as defined in 6 NYCRR Part 597.1(7)
and amendments thereto,
Polnt Source Discharge: Pollutants discharged from s point source 25 defincd in Environmental Conscevation Law §
17-0105 and amendments thereto.
Priority Valley Bottom Aquifer PVBA: The area dclineated a5 the Priority Valley Bottom Aquifer PVBA on the
Aquifer Overlay AQO Diswrict Map. As defined or approved by a hydrogeologist working for the Town, the PVBA
consists of all areas within the Valley Bottom Aquifer VBA which are not included in Buffered Valicy Bottom
Aquifer BVBA areas.
Pollutant: Any material or byproduct determined or suspected to be hazardous to human health or the
environment.
Radlouactive Material: Any matcrial that cmits mdiation.
Smaf) Quantity Generator: As definod by the Resource Conservation and Ricovery Act and amendments thereto,
sites not meeting Conditionally Exempt Small Quantity Generator status but which generate and store less than 1000
kilograms per month and 6000 kilograms of listed and for characteristic wasies, respectively, and penerating and
storing bess than 1 kilograms per month and | kilogram of acutely hazardons wasic, respectively.
Solid Waste: Generally refers to all putrescible and non-putresciblo materials of substances, cxcept domestic scwage,
sewage treatod through a publicly owned treatment works, or irigation retura flows, that is discarded or rejected as
being spent of otherwise worthless, including but not limited to garbage, refuse, industrisl and cormercisl waste,
sludges from air or water treatment facilitics, rubbish, tires, ashes, confained gaseous material, incinerator residue,
construction and demolition debris and discarded sutomobiles, s defined in 6 NYCRR Part 360-1.2(a) and
smendments therelo.
State Pollutant Discharge Elimination System (“SPDES”™): The system caablished pursuant to Article 17 Title 8 of
Environmental Conservation Law for issuance of permits suthorizing discharges to the waters of the state of New
York.
Upland Aquifer UA: The asea delincated 23 Uplnd Aquifer UA on the Aquifer Overlay AQO District Map. As
defined or approved by a hydrogealogist working for the Town, the UA coasists of alt areas on the Aquifer Overlay
AQO District Map not included in the Valley Bottom Aquifer VBA orin Upland Wellhead Protection UWP areas
Upland Wellhead Protection U'WP areas: Arcas delincated or to be delineated in the future as Upland Wellhead
Protection UWP arcas on the Aquifer Overlay AQO District Map. As defined or approved by a hydrogeologist
working for the Town, UWP areas consist of wellhead protection areas for community waler system wells not located
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environment when improperly managed. A complete list of all hazardous substances except for petroleum by-products
can be found in 6 NYCRR Part 597.2(b) Tables | and 2 and amendiments thercto.

Hazardous Waste: See 6 NYCRR Part 371 and amendments thercto for the entification and listing of hazardous
wastes.

Herdbickde: Any substance or mixture of substencea intended 1o prevent, destroy, repel, or mitigate any weed, and
being those substances defined as herbicides prsuant to Environmenial Conscrvation Law § 33-0101, and
amendments thersto,

Large Quantity Generator: As definod by the Resource Conservation and Recovery Act and amendments theveto,
sites penerating more than 1000 kilograms per month of listed andlor charscteristic bardows wastes, or genenating or
storing more than | kilogram per month and 1 kilogram of acutely hazandoug waste, respectively.

Major O Storage Facilitles; Facilities with a storage capacity of 400,000 gallons or more of petrolesm,

Natural Recharge: The ponmal rate at which precipitation enters the subsurface 10 seplenish groundwaser in aquifers,
without imerruption or sugmentation by hvman actions or landscaps modifications.

Noa-polat discharge; Discharges of pollutants not subject to SPDES (State Follutant Discharge Elimination Systerm)
peomit requirements.

Pesticide; Any substanice or mixturc of substances intended 10 prevent, destroy, repel, or mitigate sy pest, and sny
subsiances intended to for usc a8 & plant regulator, defoliant or desiccant, and being those substances defined as
pesticides pursuant to Environmental Conservation Law § 33-0101 ¢t seq. and smendmenis thereto.

Petroleum: Oil or pesroleum of any kind and in any form including bt not Timited to oil, petrolenm fuel oil, il
shudge, oil refuse, oil mined with other waste, ernde oil, gasotine and kerosene, as defined in 6 NYCRR Pant $97.(7)
and amendments thereto,

Polnt Source Discharge: Pollutants dischanged from a point soutce a5 defined in Environmental Conscrvation Law §
17-0105 and amendments theseto.

Priority Valley Bottom Aquifer PVBA: The are delineated a5 the Priority Valley Bottom Aquifer FVBA on the
Aguifer Overlay AQO District Map, As defined or approved by 2 hydrogeclogist working for the Town, the PVBA
consisis of all areas within the Valley Bottom Aquifer VBA which are not included in Bufferod Valley Bottom
Aquifer BVBA arcas,

Polintant: Any material or byprodoct determined or suspected 10 be hazardous 1o human heskth or e
environment.

Radipactive Material: Any maserial that cmits radiation.

Smatl Quantity Generator: As definod by the Resource Conservation and Recovery Act and amepdments thercto,
sites not mecting Conditionally Exempt Smafl Quantity Generaior statis bar which generate and store less than 1000
kilograms per moath and 6000 Idlngrmsoni:mdandlmdanmﬁsﬁcmmpmivdy,mwing and
storing deas than 1 kiloprams per month and 1 Kilogram of acutely hazardouns wasie, Tespectively.

Solid Waste: Generally refers to all putrescible and non-putrescibla matcrials or subsiances, except domestic sewage,
sewsge treatod through s publicly owned treatment works, or frrigation retum flows, that is discarded or rijecied as
being spent of otherwise worthless, including but not Hamited to garbage, refuse, industrial and commercial waste,
shudges from air or waler treatment facilitics, rubbish, tires, ashcs, confained gascous material, incinerator residus,
construction and demolition debris and discarded automobiles, as defined in 6 NYCRR Part 360-1.2(s) and
sroendments thereto.

Staie Polutant Discharge Elimination System (“SPDES™): The systam eaiablished pursuant to Article 17 Title 8 of
Envirenmental Conservation Law for issuance of permits suthorizing discherges to the waters of the state of New
York.

Upland Aguifer UA: The area delineated as Upland Aquifer UA on the Aquifer Overlay AQO District Map. As
defined or approved by a hydrogeologist working for the Town, the UA consisis of all arcas on the Aquifer Overlay
AQO District Map not included in the Valley Bottom Aquifer VBA er in Upland Wellhead Protection UWP areas.
Upland Weilhead Protection UWP areas: Arcas delineated or to be delineated in the flure 35 Upland Wellhead
Protection UWP arcas on the Aquifer Overdsy AQQO District Map. As dcfined or approved by a hydrogeologist
working for the Town, UWP areas consist of wellhead protection arens for community waler sysiem wells not Jocated
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within the Valley Bottom Aquifer VBA, At a minimum, wellhead protection areas enclose all Jands sitnated within
60-days travel time (seepage velocity) from the community water system’s wells, and enclose sufficient land that
average annual Natural Recharge in the UWP ares matches the avernge water demand of the community water system.
Valley Bottom Aquifer VBA: Thearea delineated as the Valley Bottom Aquifer VBA on the Aquifer Overlay
AQO District Map. As defined by 2 hydrogeologist working for the Town, the VBA consists of the following
areas:
1. All Jocations where outerops of the Stockbridge Formation, as generally defined by New York State Museum

Geologic Maps, are present at grade;

2. All locations where the Stotkbridge Formation is the first bedrock formation found under unconsolidated

301} materials;

3. All overburden soils (sand, gravel, clay, till, etc.) overdying the Stockbridge Formation;

4. All Jocations which do oot overlie the Stockbridge Formation but where moderately to highly penmeably

overburden soils (K >107 cmisec), including stratified silt, ssad, and/or gravel arc hydmulically connected to,

and are substantiatly contiguous to, the Stockbridge Fonnation.
The VBA includes the Prionity Valley Bottom Aquifcr PVBA and Bufiered Yalley Bottom Aquifcs BVBA areas.
‘Wastewater: Aquoons-carried solid or hazardous waste.
Watershed: That land arcs that includes the entire drainage area oontributing water 1o fhe Town water supply and
which inctudes the Aquifer Protection Overlay Districl,
Water Supply: The groundwater resources of the Town of Amenin, or the groundwater resources used fora
particolar well or community water system.
Well: Any present or finure artificia] excavation wsed as a souroe of public or privaie water supply which derives
water from the interstices of the rocks or goils which it penetrates including bored wells, drilled wells, driven wells,
infittration galleries, and trenches with perforaied pining, but excluding ditches or runnels, used to convey groundwater
10 the surface.

D. Genera) Provisions of the Aquifer Overlay District
1, The manufacture, use, storage, or discharge of eny products, materials or by-products subiject to these
regulations, such a3 wastowater, solid waste, hazardous substances, or any pollutaat, must conform to the
requirements of these regulations.
2. Usage of Water for proposed actions within the Aquifer Overlay AQO District shall be examined pursuant 1o
SEQRA in accordance with the methodology sct forth in Subsoctions F and G of this § 121-15.
3, In adudition to the list of Statewide Type 1 Actions contained in § 617.4(b) of 6 NYCRR, all proposed actions
resulting in discharges exceeding standards provided in 6 NYCRR Part 703.6(¢) and emendments thereto
(groundwater contamination standards), and all proposed actions where Water Consumption excecds Natural
Recharge, as delined in Subsections T and G herein, shall be designated as Type 1 Actions under the
Implementing Regulutions of the State Environmental Quality Review Act (6 NYCRR Part 617), unless the
action is listed 8s & Type IT action under such regulations,
4, Instailation of any vnderground fue! tank or tanks, whose combined capecity is bess than 1,100 gallons, is
prohibited in the Aquifer Overlay AQO District.
5. This Section 121-15 shall not apply to customery agriculiurs] practices conducted in conformity with
applicable rules of the New York Siate Department of Environmental Conservation and the Mew York State
Departmenl of Agriculture and Markets which are in conformance with a whole farm management plan
approved by the Dutchess County Soil and Water Conservation District,
6. This Scetion 121-15 shall not apply 4o any single-family, two-family, or multi-family residentisi use of land
containing five or fewer dwelling units, or fo any home occupation unless such residential use or home
occupation includes one of the activities listed in subscction E below.

E. Use and Permit Requirements in the Aquifer Overluy District
In accordence with Article TX of this chapier, the Planning Board shall review and act upon Special Permit
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applications within the Aquifer Overlay AQO District. If the uses listed below are rogulstad by any siate federsl
agency, the definitions of such uses and all applicable regulations under state and fedetal law shall apply.
1. Special Permits within the Priority Valley Bottom Aquifer PVBA and Upland Wellhezd Protection UWP
wrezs, The following uses, if permitted in the undertying land ase district, shall require the tesuance of a
Special Permit withip the Priority Valley Bottom Aquifer PVBA and the Upland Wellhead Protection UWP
aress:
a. Photo 1abs;
b, Auto repair facilities and treck terminals, including engine repair and machine shops;
<, Fumiture siripper/painter, metal wosks, wood preservers;
d. Printers and the use of printing preases;
. Conditionally Exempt or Small Quantity Genemtors of Hazardous Waste.
f. Solid wastc management facilities not involving burial, including incinertors, composting facilities,
liquid storage, regulated medical wasie, transfer stations, rocyclables bandling & recovery facilities, waste
tire storage facilities, used oil, CRD processing facilities, each as defined in 6 NYCRR Part 360, and junk
or salvage yards in general,
& Satt storage (acilities,
h. Uses whero Water Consumplion exceeds Natural Recharge.
i Cemcterics, including pet cemeterics
j. Veterinary hospitals and offices
& Funeral parlors.
1. Storage or dizposal of manure, fertilizers, pesticidea’herbicides. No special permit shall be required for
storage of less than 500 pounds or where such stomge or disposel is conducted in connection with a fann
operation that is covered by U exemptions in Section 121-37E.

2. Specis] Permits within the Buffered Valley Botiom Aquifer BVBA arcas and the Upland Aquifer UA. The
following uses, if peritted in the underlying land use district, shall require the issuance of a Special Permit
within the Buffered Valley Bottam Aquifcr BVBA and Upland Aquifer UA:

1. Gasoline service stations;

b. Major Oil Storage Facilities;

¢. Junkyards and automobile cemeterics.

4. Salt storage facilities.

€. Conditionally Exempt, Small Quantity, or Largs Quantity Generslors of Hazardous Waste.

f. Disposal of any hazardous wasle, a3 defined in 6 NYCRR Part 374, by burial.

£. Land spplication of scptage, sludge, or human excreta, including land application facilities defined in 6
NYCRR Part 360-4.

h. Cemeteries, including pet cemeterics

i. Veterinary hospitals and offices

. Puneral pardors.

k. Storage or disposal of manuee, fertilizers, pesticides/herbicides. No special permit shail be requined for
storage of Jess than 500 pounds or where such storage or digposal is conducted in coanection with a fam
operation that is covered by the exemprions in Section 121-37E.

3. Application Requirements: In nddition to the Special Permit spplication requirements set forth in Article 1X,
applicants proposing actions listed in subacctions (1) and (2) above that ave locsted within the Aquifer Qverlay
AQO District shall identify the following us part of their applications:

2. The source of water to be used;

b. The quantity of water required;

€. Waier usc minimization measures to be implemented;

d. Water recycling measures 10 be implementad;

€. Wastewaler discharge measures;

f. Grading and‘or storm waler condrol measures to enhance onesite rechiarge of surface water;
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g- Point Source or Non-Point Discharges;
h. A complete list of any Hazardous Substances to be used on site along with quantity to be vsed and stored on
site; and
i. A description of Hazardous Substance storage or handling facilities and procedures,
. Special Conditions for proposed uses within the Priority Valley Bottom Aquifer PYBA and Upland Wellhead
Protection UWP arcas requiring a Special Permit:
&. Storage of chloride salts is prohibited except in structures designed 10 mimimize contact with precipitation
and constructed on low permeability peds dexigned to control sccpags and munoff.
b, Geverators of Hazardous Waste shall provide the Town with copies of afl applicable permits provided by
State and/or Federal regulatars and copies of all annual, incident, and remedistion-related reports.
<. Any projects where Water Consumplion exceeds the Natural Recharge, as defined in Subsections F and G
herein, shall demanstrate through SEQRA bow such impect will be mitigated through, for example,
compensatory recharge equal to the identified recharge deficit through a combination of artificial on-site or
off-site recharge, or provision of compensatory natural recharge arcas clsewhere in the Town.
. Special Conditions for peoposed uses within the Buffered Valley Bottom Aquifer BVBA arens and the Upland
Agquifer UA sreas requiring a Special Penmit:
a. Gasoline service station operaiors shall provide the Town with copies of all applicable permits provided
by Statc and/or Federal regulators and copics of all annual, incident, and remodistion-retased reports,
b. Junkyard operators shall drain fuels, Jubricants, and coolants from a1l cars stored on site o properly
permitied above-ground holing tanks, provide io $he Town copies of all applicable permits provided by
State and/or Federal regulators and copies of 21l annual and incident reponts, provide the Town with an
annual summary of numbers of vehiclkes on site and total gallons of various classes of finids drained from
vehicles and disposal manifests or other documentation of disposition of such fluids.
©. Storage of chleride salts is prohibited except in siructures designed to minimize contact with precipitation
and congtructed on low permeability pads designed to contro! sorpage and runofT,
d. Sworage of coal andfor cinders is prohibited except in structures designed 1o minimizc contacs with
precipitation and construsted on Jow permeability pads designed 1o control seepage and runoff
¢. Generators of Hazardous Waste shall provide the Town with copies of all applicabla permits provided by
State and Federal regulatons and copies of a1 annual, incidem, and remediation-related reports.
{. Any projects where Water Consumption exceeds the Natural Recharge, ss defined in subsections F and G
herein, shall demonstrate through SEQRA how such impact will be mitigated through, for exampic,
compensatory recharge equal to the identificd recharge deficit theough a combination of antificial on-site or off-
site recharge, or provision of compensatory natunl recharge areas elsewhere in the Town .

6. Prohibited uses within the Priority Valley Bottom Aquifir District PVBA and Upland Wellheed Protection
UWP areas:

2. Municipal, private and C&D landfills as defined in 6 NYCRR Part 360-2 and 6 NYCRR Part 360-7.

b. Land application of septage, shudge, or humen excreta, including Jand application facilities as defined in 6
NYCRR Part 360-4,

¢. Disposal, by barial, of sny hazardons waste, as defined in 6 NYCRR Part 371

d. Large Quantity Generators of Hazardons Waste.

¢. Gas stations and Major Oil Storage Facilities,

1. On-site dry cleaning,

£ Junkyards and Junked car lots.

7. Prohibited uses within the Duffered Valley Bottom Aquifer BVBA and Upland Aquifer UA: Land application
of septage, shudge, or human cexcreta, including land application facilities defined in 6 NYCRR Part 360-4.3,

8. General Non-Degradation Standard: No special permit shall be grantod unless the spplicant can show that the
propased action will nat degrade the quality of the groundwater in 8 manner that pases a potential danger to public
health or safely. Complisnce with applicable standards, requiressents, and permit conditions imposed by federl,
state, or county pgencies shall be decmed 1o constituse compliance with this standard.
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¥. Determination of a Parcel’s Naturs] Recharge

The naturat recharge rate fora parcel shall be determined by identifying the 30l types on the property, classifying them
by hydrologic soil groups (A through D, A/D and C/D), and applying a recharge sate of 20,2 inches/year for A and
A/D soils, 14.7 inches/yeer for B soils, 7.6 inches/year for C aind C/D soils, and 4.2 inches/year for D soils, and
multiplying the recharge rate(s) by the number of acres i the parot] for cach soil group.

G. Consumption of Water
Water consumption is the net loas of lignid phase water through sile activities, plus the water needed to dilute
wastowaler and other discharges to a concentration equal to 50% of the NYS Title 6 Part 703 Groundwater Standard,

The following table establishes the method to calculate water consumplion:

. Dilution factor
rrigatod Lands {non-agricultural) terigased Acres x 4,001 z1 -
Uises with Sarface
Water Discharge Sile activity wse x 0.2 x1 -
Regidentia] Uses with
Schearbace Watet Dischurpe™ 7 gpdkapitn x 6 -
Noaresidentiad Uses with
Submerfuce Water Discharge™ Daily Use x6 -

{7) Applicabls for vogstation requinng 1 inchiweck aripation. May b adjusiad for vagatation with other watey roguirements,
{2) Caleulase use pey NYSDEC intermadinte wastcwater disposal guide. Discharge mest 0ot exoced NYSDEC Title 10, Pant 703 effuent
limnits.

H. Map Changes
1. New Buffered Valley Bottom Adquifer BVBA and expanded Buffered Valley Bottom Aquifer BVBA areas may

be established by the Town's Hydrogeologist af the request of the Town, or proposed to the Town by groups of
site owners where 2 new Community Water System source regulated by the NY'S Department of Health is
proposed, and where the Town's Hydrogeologist concludes or ugrees that the water source for the Community
Water System and any private wells within or hydmulically dovmgmadient from the new or expanded Buffered
Valley Bottorn Aquifer BVBA would ot be thweatensd by o Pollitant Discharge originating snywhere within the
Buffered Valley Bottom Aguifer BVBA.

2. New Buffered Vallcy Bottom Aquifer BVBA shall be regional in nature and no single project, or single pancel
Buffered Valley Botiom Aquifer BYBA may be proposed.

3. New Upland Wellbead Protectinn UWP areas, or expanded Upland Wellhesd Protection UWP arcas, must
be defined for the water souroes for any existing and future propossd Community Water Systems within the
Upland Aquifer UA by their awners, and must be reviewed and approved by the Town’s hydrogeologist.

4, The Aquifer Overtlay District Map may be modified to reflect new or more accumie geological or
hydrologica) information, provided that the Town's hydrogeologist reviews and approves any such
modification.

5. Any ncw arcas or rovisions of boundaries made pursuant to this Subsection H shall be placed on the Aquifer
Overlay District Map pursuant fo the zoning map amendment process in Article X.

L. Reporting of Discharges

Any persan or organizalion responsible for any discharge of a Hazardous Substance, Solid Waste, Hazardous

Waste, petroleum product, or mdioactive material shall notify the Town Clerk of such discharge within 24 hours of
n
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the time of discovery of the discharge. This notification does not alter other applicablc reporting requirements
under existing law and applics to all uses, whether conforming of non-conforming in any respect.

d. Non-conforming Uses, Structures, and Lots
Seo Article V1 of this Chapter. For any non-conformity which requircs a spec;
requirements of this § 121-15 shall apply 10 such expansion or change.

ial permit 10 expand or change, sl
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Mineral Resources
In Amenia

Everett Formation

Generalized geologic cross-section looking south between
Amenia and Wassaic. Vertical exaggeration is three times.

Amenia CAC Open Space Inventory, May 2007, by D. Reagon




Mineral Resources in Amenia

The Rocks

Mineral resources in Amenia are, of course, intimately related to the long
geologic history of the region.

The oldest rock, over a billion years old, is found in the area of Bog Hollow, and
East Mountain. It is composed of hard granitic gneiss, which is resistant to erosion and
tends to form steep ridges.

Most of the rest of Amenia is dominated by a series of metasedimentary rocks
that began their formation about 450 million years ago in a wide shallow sea that covered
most of what is now eastern North America. Imagine the Bahamas and you will have a
good picture of Amenia at that time. Conditions were ideal for the deposition of thick
layers of limestone, which now constitute the locally important Stockbridge formation.
The Stockbridge is fairly soft and soluble and is found mainly in the Harlem Valley, the
Oblong Valley, and the Smithfield Valley. Mostly it is covered with thick sand and
gravel deposits although outcrops occur in South Amenia, along the Tenmile River, and
the Harlem Valley Rail Trail. Because it contains many fractures it is a very important
source of groundwater for Amenia forming the “Valley Bottom Aquifer”.

“‘ A very generalized cross-section of the Harlem Valley.

As time passed, colliding continents pushed up a mountain range along the
eastern edge of this shallow sea and sediment eroding from this ancient range covered the
limestone with sediment and formed the Walloomsac formation. The Walloomsac is
composed of metamorphosed sedimentary rocks known as slate, schist, and gneiss, is
resistant to erosion and forms the ridges to the east of Amenia including Rattlesnake
Mountain. Ridges on the western side of Amenia are composed of the Everett formation,
another series of metamorphic rocks very similar to the Walloomsac. These rocks form



the scenic “backbone” of Amenia and produce smaller amounts of groundwater than the
Stockbridge rocks do. They are still important, forming what is known as the “Upland
Aquifer”.

Eventually, as continents split and collided over the immensity of geologic time,
the aforementioned rock formations were buried deeply, their components were altered
by great heat and pressure, they were folded, fractured, and faulted, and eventually
exposed at the surface after hundreds of millions of years of erosion.

The Ice Age

About two million years ago a period of time known to geologists as the
Pleistocene Ice Age began. The climate cooled and four great ice sheets advanced and
retreated across northern North America. Glacial ice, over a mile thick, covered the
entire landscape and altered the bedrock by carving away the relatively soft Stockbridge
marbles and creating ridges from the harder rocks. The Harlem Valley was formed
during these ice advances. When the ice melted, it left enormous deposits of ground up
rock known as till and stream sorted material known as outwash. The last glacial
advance, known as the Wisconsin, ended locally about 15,000 years ago with a great
melting that carved out steep ravines and left the area covered with thick deposits of sand
and gravel. These deposits, which are mainly in the valley bottoms, are very important
sources of groundwater as well as commercially important sources sand and gravel.

The soils in Amenia, some of which are very fertile, have formed from these
glacial deposits. Soils of this type are known as transported soils because they are largely
unrelated to the deeply buried bedrock on which soils in unglaciated areas generally
form.

Mineral Resources

As in most towns in this part of New York and adjacent New England, mining has
historically been important. Iron mining and smelting was a dominant industry locally
from the late 1700’s into the late 1800’s before more economical sources of iron ore and
the fuel to process it with the latest technologies were developed in other parts of the
United States. The ruins of several iron works and flooded open-pit mines still dot the
countryside if a person knows where to look. Important sites were located in Wassaic,
Sharon Station, Amenia Union, and Amenia.

As romantic as it may appear today, the iron industry, while creating large
numbers of jobs and providing important products, had major detrimental environmental
effects. Entire forests were cut to produce charcoal for furnaces resulting in enormous
unchecked erosion on the steep denuded hillsides. Air pollution was a serious problem
and quarrying was unregulated. No reclamation was ever undertaken; mines were simply
abandoned and allowed to fill with groundwater.

Recent mineral extraction has been in the form of surface mining of sand and
gravel. Currently (May, 2007), there are four operating mines in Amenia. Three are
concentrated in South Amenia with another in Wassaic. The South Amenia mines are in
the process of mining beneath the water table, a controversial method of extending the
life of a mine without expanding its aerial extent.



Large amounts of unmined gravel remain in Amenia. These deposits are in areas
where zoning, social, and economic pressures may limit their utilization. The new
Comprehensive Plan and its zoning will somewhat limit mining to a Soil Mining Overlay
District.

Mining and its effects have never been very popular with the neighbors. Among
the detrimental environmental effects of mining include dust, noise, truck traffic,
groundwater impact, soil destruction, loss of agricultural land, loss of wildlife habitat,
and enormous visual impact.

Gravel mining in South Amenia, May 2007.

Besides surficial sand and gravel deposits, there is obviously a lot of rock in
Amenia that could be mined. There have been two serious quarrying proposals in
Amenia over the past twenty years. One, a proposal to mine 20 million tons of rock in
South Amenia, was the focus of a bitter, protracted, and expensive struggle between the
proposed mine operator and neighboring residents. At this writing, that particular quarry
proposal may have been made moot by the sale of the land it was proposed for.

Another type of rock removal, taking surface rocks for landscape use, has become
a recent development in Amenia. As of May 2007, only two such mines are operating
and the new zoning rules will regulate this activity.



Amenia has a long and continuing history of using its mineral resources. Some
areas of Town have been burdened with this more than others, particularly South
Amenia. Reclamation, while part of the mining process is still largely incomplete and

many problems remain.
The most important mineral resource in Town, although strictly speaking

it is not a mineral, is groundwater, which is covered in another section of this report.

Stockbridge Formation, South Amenia
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Natural Habitats in Amenia

This is a very simplified introduction to habitats in Amenia and is based on work
done in 1988 by Hudsonia in Dover Plains, which is very similar to Amenia in terms of
topography and natural settings. A complete biodiversity survey of Amenia should be
undertaken in the near future so that the Town has a baseline of its unique and important
natural areas and the life within those areas.

Natural habitats in the context of an area that has been settled by Europeans since
at least 1703 are determined largely by topography, stream drainage, bedrock type,
bedrock structure, soils, micro-climates, and, of significant importance, land use history
and human population centers.

There is very little land, if any, in Amenia that has escaped human influence.
The landscape and natural features that define the Town today have been, and continue to
be, in a constant state of change. The forests that cover much of Amenia were denuded
during the iron mining period and early periods of agriculture replaced forest with fields.
Fields have been replaced by forest as agriculture has diminished in recent years.
Streams change their courses altering and enlarging flood plains and valleys carrying
away soil in the process. Plant communities that appear stable and unchanging prove to
be just temporary associations subject to fire, disease, and alien species. The only
constant in the natural community is change.

Erik Kiviat of Hudsonia defined several significant habitats in the Harlem Valley
in his 1988 study of the Town of Dover. The following discussion mostly derives from
that study.

The two main natural areas in Amenia, defined by the topography, are mountain
habitats and valley habitats.

Mountain Habitats consist of the following areas:

Acidic bogs and swamps

Intermittent woodland pools

Ponds and lakes

High-gradient streams and ravines

CIiff, ledge, talus, slab, and crest

Old growth forest

Extensive forest

Valley Habitats consist of the following arcas:

Marble hills

Fens

Cattail marsh

Potential Bog and Blanding’s turtle habitat

Intermittent pools

Ponds and lakes

Low-gradient streams and extensive floodplains

Sand plains

Forest

Farmland



A discussion of all these areas is beyond the scope of this presentation. However,
because of their importance, the following habitats will be discussed.

Forested Lands

According to the Town’s Master Plan, about 9,000 acres of Amenia is covered
with forest consisting of a mix of hardwood and coniferous species. Most of this forest is
second or third growth and covers the highland and steep slope sections of Town
including East Mountain, Bog Hollow, Rattlesnake Mountain, and the entire system of
ridges that border the western edge of Town including Tower Hill, Deep Hollow, Butts
Hollow, Turkey Holllow, and Cascade road. Because of the steep slopes that exist in all
of these areas, development is sparse and scattered.

This extensive tract of forest although fragmented by roads, a railroad, farmland,
and towns is a vital part of the watershed area within the Town and should be protected
against both over development and over logging. It also is an irreplaceable scenic
resource, prime recreation land, as well as valuable wildlife habitat.

Adopting a series of local laws that would regulate logging, protect watersheds,
protect ridgelines, and preserve wildlife areas should protect forested lands. The Master
Plan has specific recommendations for the protection of Amenia’s forested lands.

The Master Plan has a very complete discussion and description of significant
areas within Amenia and very detailed recommendations for protecting this resource.
Policy makers and planners should consult it.

{" . ,’Y| = ";*?’&- _r. ;
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Wetlands in Amenia

What is a Wetland?

Swamps, bogs, marshes, and meadows are commonly referred to as
“wetlands”. Most wetlands share a single characteristic of having soil or substrate
that is at least periodically saturated or covered by water.

The Freshwater Wetland Act of 1975 uses “indicator plants” to identify
freshwater wetlands. The law defines wetlands as:

a. Lands and submerged lands commonly called marshes, swamps,
sloughs, bogs, and flats supporting aquatic or semi-aquatic
vegetation.

b. Lands and submerged lands containing remnants of any vegetation
that is not aquatic or semi-aquatic that has died because of wet
conditions over a long period, provided that such wet conditions do
not exceed a maximum seasonal water depth of six feet and provided
further such can be expected to persist indefinitely, barring human
intervention.

c. Lands and waters substantially enclosed by aquatic vegetation or
dead vegetation as described in b.

In Dutchess County, there exists a list of “official wetland” indicator plants as
shown in Table 1.

Table 2 is a classification scheme used in Dutchess County in an attempt to
neatly group wetlands into separate types. In reality, many wetlands have
characteristics that overlap and are not easily classified.



Wetland Boundaries

Since wetlands are defined by soils and vegetation, locating the boundary of a
wetland is a lot more difficult than just finding that point or line where your feet stop
getting wet. The actual boundary includes the place where the vegetation in Table 1
stops plus a 100 foot "buffer zone”. Wetlands are not permanent features and they
change over time. So, even though maps exist of wetlands, the real boundaries have
to be determined in the field by qualified experts. DEC will, upon request, “flag” or
mark the limits of a wetland.

Wetland Regulation

The Freshwater Wetlands Act (FWA) passed by the New York State
Legislature in 1975 requires that a permit be obtained before altering a
wetland of 12.4 acres (5 hectares). Local governments were given the
option of being the regulating body and were also given the option of
regulating wetlands smaller than 12.4 acres. The FWA is a lengthy
document and covers many aspects of wetlands including recognition,
definition, and regulation. The law clearly spells out the benefits of
wetlands to the public and the need to protect and preserve those benefits.

Why are Wetlands Important?

Wetlands have several valuable functions including the following:
Flood, erosion, and storm control

. Sediment and pollution control

. Water discharge and recharge

Nutrient source and food production

Wildlife habitat

Recreation

Education and scientific study

Open space and aesthetics
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For a much more detailed explanation and description of wetlands,
refer to the document “Freshwater Wetlands of Dutchess County, Part 1,
Inventory and Guide for Local Governmental Officials”. This is an
excellent and definitive guide to managing wetlands.

The Wetlands of Amenia

Amenia has 28 regulated wetlands of 12.4 acres or above
totaling 1350 acres and amounting to 5.1% of the Town’s area. In
addition, there are 7 wetlands between 5 and 12.4 acres totaling 51
acres, and 102 of 5 acres or less totaling 146 acres. Altogether,
this amounts to 137 wetlands, 1547 acres, and 5.9% of the Town’s
area. Only the wetlands above 12.4 acres are presently protected
and regulated by the State. Smaller wetlands come under the aegis
of the U.S. Army Corps of Engineers. The totals stated above are
only approximate because wetlands are constantly changing.

The Amenia CAC has the following wetland maps and
information:

1. “Streams, Water Bodies, and Wetlands” of Amenia, 2004,
scale :2 inches = 1 mile. This map is part of a larger set
that includes a tax map overlay.

2. “Wetlands of Amenia” Based on USGS quads. Scale 1
inch equals 2,000 feet. Map is very battered and needs to
be replaced.

3. Overlay of wetlands in Amenia. Based on USGS map.
Old and outdated but still useful.

4. A detailed field study of most of the regulated wetlands in
Amenia. This is a very detailed study done by wetland experts for
the DEC in the late 70’s. It needs to be updated.

5. “Freshwater Wetlands of Dutchess County, Part 1, Inventory and
Guide for Local Government Officials”. Very useful guide and
information source. All you need to know about wetlands, their
value, and their regulation.



Recommendations

Because of development pressures that are already
threatening the health and existence of wetlands of all sizes in |
Amenia the CAC srongly recommends that the Town adapt a local
ordinance for wetland, waterbody, and water course protection.

The CAC has models for such an ordinance.



TABLE 1

Plants which are used as indicators in determining freshwater wetlands in New York State

{Adapted from Article 24 Freshwater Wetlands Act.)

Common Name
Red Maple
Willows

Black Spruce
Swamp White Oak
Red Ash
American Eim
Larch

Black Ash

Silver Maple

Alder
Buttonbush

Bog Rosemary
teatherleaf
Dogwoods

Catlails
Pickerelweed
Bulrushes

Arrow Arum
Arrowheads

Reed

Wildrice
Bur-reeds

Purple Loosestrife
Swamp Loosestrife
Water Plantain

Botanical Name

Acer rubum

Salix spp.

Picea mariana
Quercus bicolor
Fraxious pennsylvania
Uimus americana
Larix faricina

Fraxinus nigra

acer saccharinum

Alnumspp.
Cep

hol=n b

C

Andromeda glaucophylla
Chamaedaphne calyculata
Cornus spp.

Typha spp.

Pondtedria cordata
Scirpus spp.

Peltandra virginica
Sagittaria spp.
Pharagmites communis
Zizania aquatica
Sparganivm spp.
Lythrum salicaria
Decodon verlicillatus
Alisma plantago-aquatica

Water-lily Nymphaea odorata
Water-shield Brasenia schreberi
Spatterdock Nuphar spp.
Duckweek Lemna spp.

Big Duckweed Spirodela polyrhiza
Watermeal Wolftia spp.

Sedges Carex spp.

Rushes Juncus spp.

Cattails Typha spp.

Rice Cut-grass Leersia oryziodes
Reed Canary Grass Phalaris arundinaces
Swamp Loosestrife Decodon verticillatus
Spikerush Eleocharis spp.
Sphagnum Mosses Sphagnum spp.

Bog Rosemary
Leatherieaf
Pitcher Plant
Cranberries

Vegetative

Covertype Description

1. Depends upon
seasonal or permanent

Wetland flooding or suffi-

Trees ciently water-
logged soils to give
them a competitive
advantage over other
trees

2. Depends upon seasonal
or permanent flooding or

Wetland sufficiently water -

Shrubs logged soils to give
them a competitive
advantage over other
shrubs

3. Areas of herbaceous
plants growing in

Emergent standing water

Vegetation or water-logged
soifs

4. Vegetation in

Rooted, open water which

Floating- is rooted, having

Leaved vegelative porlions

Vegetation floating

5. Vegetation in open

Free water which is free

Fioating fioating

Vegelation

6. Depends upan seasonal

Wet Meadow or permanent {looding

Vegetation or sufficiently water-
logged soils to give
itacompetitive
advantage over other
open land vegetation

7 Refers to floating

Bog Mal mats of vegetation

Vegetation found in bogs

8. Those plants that

Submergent normally grow beneath

Vegelation the surface of the

waler

Pondweeds
Naiads
Bladderworts
Wild Cefery
Coontait
Water Milfoils

Andromeda glaucophyiia
Chamaedaphne calyculata
Sarracenia purpurea
Vaccinium macrocarpon
and V. oxycoccos
Potamogelon spp.

Najas spp.

Ultricularia spp.

Vallisnerig americana
Ceratophylium demersurn
Myriophyllum spp.



Wooded Swamp

Shrub Swamp

Marsh

Meadow

Bogs

Open Water

Wet Areas of Dead
Vegetation

TABLEZ

A Classification of Dutchess County Wetlands

saturated soil which may be covered with up to one foot of water.
Dominant vegetation over fifteen feet high - most common wetland ptants -
red maple, elm, ash, and swamp white oak.

saturated soil which may be covered with up to one foot of water -
vegetation under fifteen feet - willow, dogwoods, aiders, are the most
common shrubs.

saturated soil most often covered with water up to three feet. Dominant
vegetation - herbaceous - cattails, arrow arum, arrowheads, bulrush,

reed, pickerelweed, wild rice, purple loosestrife. Most significant waterfow!
production areas.

soll is saturated to within a few inches and without standing water during
the growing season (depending on rainfall may be dry enough to be used
for agriculture during the growing season) grasses, sedges and rushes.

spongy saturated soil usually deep (spongy nature of soll is due to
decomposed and living moss) sphagnum mosses, pitcher plant, leather
leaf, cranberries, bog rosemary.

water less than ten feet deep which is bordered by emergent vegetation
{marsh type) - floating vegetation includes duckweed, water lily, water
shield and water meal. Submerged vegetation - pondweeds, naiads,
wild celery, muskgrass, coontails. Open water is important area for
waterfow! production.

dead trees and shrubs are predominant - vegetation that has died because
of permanent increase in water level.
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Soils in Amenia

Philosophers argue over the
definition of philosophy, biologists can’t
agree on the definition of life, and soil
scientists have many definitions of soil.
Most people, however, recognize soil
when they see it (and dirt when they hear
it). Generally, soil is defined as the
weathered outer layer of the Earth’s
crust formed by the interaction of
climate and living organisms thus acting
as a link between the inorganic and
organic worlds. Soils serve dual roles as
the foundation of life on the surface of
the Earth and, for engineers, the solid

Fig. 1 Soil Profile

basis for constructing roads, buildings,
and other structures.

The interaction between
inorganic rock and the biosphere can be
easily illustrated by digging a hole from

the surface until unweathered rock is
encountered and examining the soil
profile that is exposed.

In a simple soil profile, the
topmost layer or horizon consists
mainly of decomposing plant material
and is known as the O horizon. Beneath
the O horizon is the A horizon which is
dark colored because it contains humus,
the decomposed remains of organic
material and weathered rock. Ina
mature soil, there will follow a B
horizon made of weathered minerals
and material dissolved from the
overlying horizons and transported
downward by water. The lowest
horizon, the C horizon, is generally
made of weathered bedrock that grades
downward into unweathered parent
material, which may be bedrock or
transported material such as glacial till
or outwash. Each horizon has distinct
physical, chemical, and organic
characteristics and they are distinguished
by abrupt changes in color and texture.
Figure 1 illustrates an idealized soil
profile. In nature, they can differ
greatly.

Factors involved in soil
formation include type of parent
material, climate, vegetation, organisms
living in the soil, topography, and time.
All six of these factors combine to form
the 11 major soil orders recognized in
the United States.

The rate of soil formation varies
from slow to very slow. Estimates vary
between 160 to 800 years to form one
inch of soil depending on the interaction
of the six variables involved. Soil is a
renewable resource but not on a human
time scale. Erosional soil losses due to
agriculture alone are staggering. The
world’s most productive soils are being



lost at the rate of 7 percent each decade,
far faster than soil is formed.

In most of New York the parent
material is not bedrock but is composed
of glacially transported material, mainly
till and outwash. At the end of the last
glacial melting, about 15,000 years ago,
thick deposits of weathered rock that
were imbedded in the ice were deposited
in a thick blanket over most of the
bedrock in New York. Material
deposited directly by melting ice
consists of a large range of particle sizes
from clay to large boulders is known as
till. Material that was transported by
meltwater from the ice is sorted by size
and is known as outwash. Soils that
have developed on this material are
known as transported soils and may bear
little or no resemblance to the bedrock,
which they cover.

All of the soil in Amenia is
transported soil except on the steep
ridges where erosion has stripped the
glacial deposits and quickly removes
most new soil as it forms. The thickest
and most productive soils are in the
principal valleys of the Webatuck,
Wassaic, and Tenmile River. These are
formed primarily on thick outwash
deposits. Steep slopes tend to have
rocky, thin, and unproductive soils.

In Dutchess County soil is one of
the most studied and documented natural
resource. The Dutchess County Soil and
Water Conservation District, located in
Millbrook, New York, has published the
Dutchess County Soil Survey, which is
an exhaustive study of the county’s soils
including very detailed maps for each
town and a complete description of each
of the soils found. It is based on field
studies and presented in map and
narrative form. The maps, based on
USGS quadrangles, show soil units as
small as six acres. This report includes

the maps for Amenia and the Soil
Survey Users Guide. Virtually any
question pertaining to soils in Amenia
can be answered with these resources
and a field survey.

Not surprisingly, considering its
agricultural heritage, Amenia has some
very highly rated soils. One soil group,
the Stockbridge silt loam, is rated as
prime farmland on the USDA scale,
considered the best soils for important
crops and a “2” on a scale of 1-10 for
New York State Soil Groups. No soils
in the County are rated higher. Several
hundred acres of this soil are found in
the Oblong Valley-South Amenia area of
the Town. Two other prime rated soil
groups, the Georgia silt and the Copake
groups, occur in several hundred acre
plots in the broad valleys east and west
of Rattlesnake Ridge. These soils are a
resource that cannot be replaced.

The valuable soils in Amenia
are closely associated with underlying
deposits of glacial outwash invariably
found in the valley bottoms. On the
ridges and steep slopes, the soils are
thin, rocky, or nonexistent.

Besides rating the agricultural
importance of soils in the County, the
Soil Survey rates soils for their
engineering qualities, that is their ability
to support structures and roadways as
well as their very important role in septic
systems. If soils had been an important
consideration when the center of Amenia
was located, it surely would not be
where it is today where the soils are
incapable of supporting a functional
septic system.

With the resources available
from Dutchess County and the USDA, a
farmer or builder can determine the
qualities and limitations of soils on
which they plan to farm or build.



Development on soils for
agricultural and construction reasons
may be limited because of several
factors among them: depth to bedrock,
permeability, hydric soils, and erosion
and sedimentation.

Depth to bedrock is a
determining factor when placing a septic
system and digging a foundation for a
house. The upland areas of Amenia
have shallow soils that require
substantial investments of time and
money to build a house.

Permeability is the rate at which
water can pass through soil. Septic
systems need the correct degree of
permeability to function, as do
farmlands. Soils that are too permeable

can allow pollutants to travel rapidly
through the ground. Low permeable
soils do not allow water to flow fast
enough for septic systems to work.
Generally, most of Amenia’s permeable
soils are in the lowland areas over sand
and gravel deposits.

Hydric soils are water-saturated
soils having low permeability and are
not suited for building or septic systems.
Hydric soils are present in wetlands.

Soils on steep slopes and soils
that have had plant material stripped off
are subject to erosion. Construction sites
and road building activity without regard
to erosion control are a potential major
problem.

Figure 2
Soil Groups by Developmental Limitations
Town of Amenia

Limitation Acres Percent of Total
Slight (0-15%) 6,305 25
Moderate (16-25%) 1,137 4
Severe (25%) 3,486 12
Excessive (over 25%) 15.867 59
Total 26,795 100

Source: 1969 Master Plan, 1991 Master Plan

Figure 2 shows how little land in Amenia is available free of significant
developmental restriction.

Threats and Problems

The most obvious roadblock in need a place to live and land to build on.
Amenia and other local area towns to One solution is to set aside the most
preserving valuable, irreplaceable soils valuable soils in land trusts. Another
is simple economics. The land is solution would have building codes take
becoming so valuable for development, into consideration the value of the soils
particularly for subdivisions, that in a building proposal and regulate the
farming is in danger of becoming an land use on these parcels.
economically unviable activity. This is a One of the first steps in opening
problem across the United States and a gravel mine is to strip the soil off the
will get worse in the future. People land. Some of this soil is sold and the



rest is stored in berms or piles for use in organisms. Steep slopes are most

later reclamation. Once soil is stripped it subject to soil loss due to erosion and
loses many of the qualities that made it agricultural practices for controlling
valuable. Besides being compacted and erosion on steep slopes have been
losing its oxygen supply, the living practiced for thousand of years, yet the
organisms in the soil are diminished losses continue. Crops that do not fully
severely. When and if a mine is cover the ground surface, such as corn,
reclaimed, the amount of soil spread allow more erosion than a grain crop that
back over the mined land may not covers the ground surface more
approach the original depth and quality completely. Planting a crop such as

of the original soil cover. The value of winter rye instead of plowing a field
the land for agriculture will not be the after harvest can sharply cut down on
same as it was before the land was off-season soil erosion. Local farmers
mined. The unnaturally steep slopes of have practiced these techniques and
stored soil piles and berms also leads to more for years.

increased erosion and loss of the stored Loss of soil fertility results from
soil. planting certain crops year after year

eventually depriving the soil of nutrients
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Stripping of topsoil during gravel mining, South Amenia 2007

and resulting in the application of

Soil erosion is an inevitable expensive and potentially harmful
process that human activities can speed chemical fertilizers. Crop rotation is a
up significantly. Besides loss of soil, time-honored method of avoiding this
this process results in siltation of water problem and has been used locally for
bodies and great damage to aquatic years. Increasingly, local land is rented



and farmed intensively with one crop,
such as sweet corn, for many years and
crop rotation is not being practiced.

Application of pesticides and
herbicides can damage the biota of a soil
for years to come. Many of these
substances are long-lived and may enter
into stream water and ground water.
Farmers wishing to raise certified
organic crops may not be able to use
otherwise valuable soils because of their
residual chemical content. Golf courses
also use large amounts of agricultural
chemicals including potent fungicides on
greens in an effort to establish a
monoculture of grass.

During the “Iron Age” in Amenia
and surrounding towns charcoal was the
primary fuel for the many smelters in the
area. Local forests were clear cut and

converted to charcoal. As most of this

forest was located, then as now, on steep
land the resulting soil erosion was great.
Since the demise of the local iron
industry, forests have grown back on the
steep ridges and also onto abandoned
pastureland. Some estimates put the
amount of land in forest now as greater
than 200 years ago. Logging, especially
clear cutting, can damage fragile upland
soils by exposing them to erosion.
Improperly constructed logging roads
can also lead to major erosion and
increase the possibility of flooding of
lowland areas.

All terrain vehicles (ATVs) and
other off-road vehicles are increasingly
leaving their impact by compacting and
eroding soil. This is especially obvious
along the stream corridors and on
logging roads in the woods.

Severe erosion occurring
on an old logging road
during heavy rainfall in
April 2007.




2007 Comprehensive Plan Update and
Revised Zoning Law

The proposed 2007
Comprehensive Plan and Zoning has
new language that describes the
importance of soils in Amenia and
includes provisions for protecting this
vital resource.

The Plan and Zoning must be
consulted by anyone considering an
action that may affect soils in Town.

One section of the new plan, the
Soil Mining Overlay District,
establishes important local controls over
soil mining. Two other sections, the
Stream Corridor Overlay District, and
the Floodplain Overlay District, by
prescribing what activities can take place
in these areas will also enhance
protection of soils.

New Supplementary Regulations
that will protect and conserve soils
include:

Article 121-32 Erosion
and Sediment Control

Article 121-34
Excavation, Grading, Rock Removal,
and Clearcutting

Article 121 -35 Wetland
and Watercourse Protection

Article 121-36 Steep
Slope Regulations

Article 121-37
Protection of Agriculture

Article 121-47 Timber
Harvesting

As part of the new plan, several
maps were prepared that illustrate the
soil resources of the Town. These maps

are reproduced on the following pages
and include:

Land Use and Development Overlay
Districts Zoning Map

Protected Lands and Farm Soils
Agricultural Development Districts

Gravel Soils and Wetlands



Town of Amenia

Land Usc and Developmaent Overlay Districts Zoning Map
i'vopems By mmtm;‘;':,m’ o Ploacang & Dovrlap

Lagend
Tosiap Districrs
W = Fiabeon Convamis
B 104 rertetiens ioe
[ 19 et Bontewted
[ RTTTY TRTTY
T8} OACRTameor b v M v
A S AAFII
N Rurw Seve b
S Nnaan Nvmiertis
Drovisy Duwicm
E«.a,ﬁmmxm,m
£ 2t g ey Datvs
] Wt datiren Dvaeing Dottt
53 Mt vtk e i Ovastar Dinms
177 ResonDenwtrea—t Qo Doret .

T Fwra Bragsatom

" o e Sorsan : - .

e
Ory T Apbn § lnns. . 1WA e
Pow? Bebed § Sume b B

31 Asprnies L) A e wpen (B ee




Town of Amenia

Natural Resonrces Inventory Map

Protected Lands and Farm Soils
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Natural Resources Inventory Map
Giravel Soils and Wetlands

Verpmeca! U Lvxhiers Lousty Dipettont o1 Mastg £ Daetnnas
Fapiary 3007

B 5% Gends
B 25% Grmve

1L dadiorde HY'S Dust ol Zovomrmaial Campemicw:, SW
Wibondy (5} b & Bty Svve 10008







Town of Amenia
Natural Resources Inventory Map
Water Resonticis

B CT Stream
B C Stream
B D Stream

Boundary

1§
1

I
H
4

7] okc wetiands 13 325 Acress
[0 vown wiesiensas (3 105 ce3)
WACE Taen o Meres Nokda Heaance © wriivy

MYHEE Rogc. Paxd 824 Hoswad aulic 3vwow
Erolags Bads Way $25.3







of "
Amenia

% Amenia Open Space Inventory §
' May, 2007




The Topography of Amenia

The spectacular scenery of Amenia, from DeLavergne Hill to the cool recesses of
Turkey and Bog Hollow, is largely the result of the bedrock “bones” of the area. In
general, the valleys are composed of relatively soft limestones and marbles known as the
Stockbridge formation, deposited in a primordial sea along the continental shelf of a long
gone continent, and harder schists and gneisses of the Walloomsac and Everett
formations which were formed as an ancient mountain range eroded away about 500
million years ago, forming the ridges. Subsequent colliding and rending of continents
have folded, faulted, buried, and moved these rock formations to their present positions,
while erosion has exposed them at the surface. Two million years ago the Earth entered a
period of time known as the “Ice Age” and four glacial advances through the area carved
away softer rocks, created rivers of meltwater, and deposited billions of tons of glacial till
and outwash in the valleys. Geologists are still struggling to figure out all the details of
this ongoing process.
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This is a very generalized geological cross-section looking north up the Harlem Valley in the vicinity
of Amenia. The diagram is not to scale. Modified from Fisher et al, 1961.

Topographic relief in Amenia is about 1,000 feet with the highest elevations being
around 1,400 feet above sea level on the ridgeline east of the Smithfield valley and the
lowest being just under 400 feet where the Tenmile River runs into the southern neighbor
of Amenia, Dover Plains.

The geology has also shaped the transportation corridors through Amenia. NYS
Route 22 follows the softer rocks of the Stockbridge formation in the northerly trending
Harlem Valley. The Harlem Valley line of the Metro North Railroad follows the same



valley, which narrows down from over a mile wide to about one-fourth of a mile wide on
the valley bottom at the south entrance to the hamlet of Wassaic where a large fault has
moved the harder more resistant ridges close together, constricting the valley for about
one half mile. A river, two roads, a railroad, and a village are compacted into this narrow
water gap!

Aerial view looking north about one mile south of Wassaic. Rattlesnake Ridge trends diagonally
across the photo. DeLavergne Hill is on the far ridgeline to the extreme left. D. Reagon photo

Roads that exit the valley to the west must travel up steep inclines such as
DeLavergne Hill, Deep Hollow, Butts Hollow, and Plymouth Hill. It can be difficult to
get out of town in the winter unless the traveler is going east into Connecticut where the
roads follow less steep routes.

Steep Slopes

Because of the difficulty, environmental constraints, and expense of building on
steep slopes most of the development in the Town has been in the valleys and on the
more gentle slopes. According to the 1991 Master Plan for the Town of Amenia, slopes
greater than 25% are considered not buildable and slopes between 15% and 25% require
special site consideration. The new Comprehensive Plan and the new zoning that
accompanies stresses the importance of regulating development on steep slopes. Article
121-36 in the zoning regulations gives specific language on steep slopes. The 25% limit
of the 1991 plan has been raised to 30% in the 2007 plan.



Slopes in Amenia

Percent Slopes | Acreage Percent of Total
0-15 10,854 41
15 and over 15,941 59
Total 26,795 100

Source: 1969 Master Plan

Slopes in Amenia
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As level building lots in the Town become scarcer, steep slopes will be turned to

15,941 acres
15% and over
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Total = 26,795 acres

as an alternative. With enough money, expertise, and imagination building on steep
slopes will become more common.

Another feature of the new zoning will be to protect ridgelines from development.
The Scenic Protection Overlay District language does not permit construction, within 40
feet of the “crest line” of a ridge except for antennae and the like. This will preserve the

tree line continuity of ridges, which is so important in preserving scenic vistas.
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Steep Slopes




House on ridgeline jut over the Connecticut order. New Comprehensive
Plan language would not allow this in Amenia. D. Reagon photo

. 1. o 3:2.; -; .
Aerial view of the Oblong Valley looking south. The valley bedrock is Stockbridge
limestone covered with a thick layer of glacial sand and gravel. D. Reagon photo
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Hudsonia Report

In 2006 Hudsonia Ltd. of Annandale, NY completed a report titled Significant
Habitats in the Town of Amenia. Dutchess County. New York. This report studies the
biodiversity of Amenia which is tied, significantly, to the topography. Soon to be made
easily available to the general public, this document is a must read for everyone in Town
who is interested in the environment. Several of the maps in the study are included in the
following pages of this report. By studying the maps it will be readily apparent the
relationship between the topography and the environment in Amenia.
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Figure 11. Priority Conservalion Areas in the Town of Amenia, Dutchess County, New Yark,

‘The map shows arcas with especially high biodiversity value. but does not depict all areas of
conservation concem. Hudsonia 11d., 2006.
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Figure 5. Generalized distribution of calcareous and non-calcarcous crest, ledge, and talus habita
and observed crest oak woodlands and marble knolls in the Town of Amenia, Dutchess County,
New York. Locations identified from field observations and inferred from areas of shallow soils
on steep slopes. Hudsonia Lid., 2006.
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Water Resources in Amenia
Streams and Floodplains

Residents of Amenia would probably be surprised to learn that the Town has,
during some times of the year, nearly 300 miles of shoreline. Before comparing Amenia
to a town on Long Island, it should be understood that the “shoreline” really consists of
the riparian zone that exists along each of the approximately 60 streams of all types that
flow through the Town. Perhaps Mark Twain, in Life on the Mississippi, expresses this
kind of hyperbole best in the following quote. “There is something fascinating about
science. One gets such wholesale returns of conjecture out of such a trifling investment
of fact.”

Drainage Basins

A drainage basin, or watershed, consists of the entire area a stream and its
tributaries receive their water. Except for a tiny portion in extreme northwestern part of
Town. all of the rivers and streams in Amenia flow eventually into the Housatonic River
in Connecticut. Two principal streams in Town, Webatuck Creek and Wassaic Creek,
flow into the Tenmile River, which begins at the junction of the two creeks just northeast
of the bridge at Tenmile River railroad station. The Tenmile flows south out of Amenia
into Dover Plains entering the Housatonic near Gaylordsville, Connecticut. The Tenmile,
incidentally, is nearly 15 miles long. Figure 1 shows the areas of the drainage basins of
the five major streams in the Town.

Figure 1
Drainage Basins, Town of Amenia
Basin Acres Percent
Tenmile River 3,506 13.0
Wassaic Creek 12,514 47.0
Webatuck Creek 9,334 35.0
Bog Hollow 1,332 4.8
Jansen Kill 109 0.2
Total 26,795 100

Source: 1969 Master Plan




Surface Water

The streams listed above receive their water in three ways, directly from
precipitation, from groundwater input, and from runoff. Runoff and groundwater are by
far the most important sources of water to a stream.

Three things can happen to precipitation after it falls. About two-thirds of
precipitation returns to the atmosphere as evaporation from the ground and transpiration
through plants. A fourth runs off the land surface and the remainder may infiltrate into
the ground and become groundwater. Runoff can be defined as precipitation minus
(infiltration plus evapotranspiration).

Runoff reaches streams through a process known as sheet flow, water courses
over the land surface, until it gathers into very small streams known as rills. Rills join to
form larger streams and a drainage network forms. Drainage networks consist of land
area between the streams, known as divides, and the streams themselves. Streams are
ordered, or classified, by the number of tributaries they contain. The simplest stream, one
with no tributaries, is classified as “1”. When two “1”’s join, they form a “two” and so
on. Geologists classify the Mississippi as a “12”. See figure 2 for an explanation of this
process. See figure three for a summary of orders of streams in Amenia. Check the
“Stream Order Map of Amenia” for details.
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Figure 2 Stream Order

Fig. 3 Stream Summary

Order Number of Streams Combined Length
1 44 115 miles
2 11 15 miles
3 2 9 miles
4 2 22 miles
5 1 4 miles

All numbers are approximate.




The quantity of water flowing in a stream is known as its discharge and is equal to
the measured cross-section of the stream multiplied by its velocity in feet per second.
Discharge is measured in cubic feet per second. The width and depth of a stream is
proportional to the discharge. The velocity of a stream is determined by its gradient,
discharge, and the roughness of the stream channel. The Tenmile River has a gauging
station located near Wingdale, New York, that has been recording the discharge for 70
years. This record of data is very valuable for assessing the quantity of groundwater in
the river basin and for predicting floods downstream. The United States Geological
Survey maintains the site and its database plus real-time data are available online at
USGS.gov.

Stream channel patterns are the result of the interaction of many variables
including discharge, velocity, sediment load, and obstacles in the streambed. The main
patterns are straight, meandering, and braided, all of which occur in Amenia. Meanders
form when a stream encounters an obstacle in its way and is forced to detour around it.
Because water flows faster on the outside of a stream curve, the stream tends to erode
away the stream bank at that point. Opposite the fast moving part of the curve, the
stream slows down and begins depositing sediment. In this way, a floodplain in
constructed. Often, in the course of meandering, an upstream meander will catch up to
the next meander downstream and cut it off, shortening the length of the stream and
forming a lake on the floodplain. Meanders usually form in wide valleys in material that
is easily eroded such as sand and gravel. The length of a meander is proportional to the
width of the river. In Amenia good examples of meanders are found between Amenia
and Wassaic along the Amenia Stream and along Webatuck Creek in the Oblong Valley.
See Figure 4 for details.

‘% Deposttion

Diagram of a meandering stream




The floodplain of a river is the area bordering the stream and is really a part of the
streambed. Flooding occurs when the discharge exceeds the capacity of the streambed
and it overflows onto its adjacent floodplain. Floodplains are often wetlands in Amenia
and are easy to recognize. However, some floodplains appear to be dry land much of the
year and take a trained eye to recognize.

The Federal Emergency Management Agency (FEMA) has mapped the 100-year
floodplains in Amenia. This data is available on several maps including the one in this
report. The 100-year floodplain is the area adjacent to a stream that has, on average, a
one percent chance of having a flood in any given year. Development is strictly regulated
on the 100-year floodplain although there are areas in Amenia that were built on prior to
the establishment of the standard. There are permitted uses for floodplains that do not
result in destruction of property during flooding nor do they interfere with an important
function of floodplains which is to absorb and hold runoff protecting downstream arcas
from flooding. The 100-year floodplain areas in Amenia mostly follow the Tenmile
River and the Wassaic and Webatuck Creeks as well as the Amenia Stream, which flows,
from Amenia into Wassaic.

Groundwater and Streams

Water that soaks into the ground (infiltrates) becomes groundwater, the most
important source of usable, relatively pure water for the Town. Groundwater can be an
important source of water for streams and stream water can recharge the groundwater. It
is impossible to separate the two and difficult to measure the interactions as the number
of variables are large. Streams that lose water to groundwater are known as losing



streams and those that gain water from groundwater are known as gaining streams.
During periods of time, such as summer droughts, streams like the Tenmile do not run
dry because they are supplied by groundwater flowing into their streambeds. Streams
that flow year-round are classified as perennial streams and during dry periods of no
runoff they gain water from groundwater supplies. Intermittent streams flow during
periods of high runoff and gradually dry up during drought periods usually going dry near
their headwaters first. The creek that comes down Tower Hill Road is a good example of
this. When precipitation is abundant, runoff swells streams and the streams can recharge
the groundwater. Most streams, however, have reaches along their courses where water
flows into the stream from the ground and reaches where the stream supplies the
groundwater regardless of the time of year. The interaction between the stream regime
and the groundwater regime is constant and inseparable.
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Fig. 5 Gaining and losing streams. (USGS Circular 1139 1998)

Water Quality Issues

In 2003, because the Tenmile River is an important tributary of the Housatonic,
the Housatonic Valley Association (HVA) an organization that, among other activities,
serves as an important “watchdog” for water quality in the Housatonic watershed,
undertook a survey of both the Webatuck Creek and the Wassaic Creek from source to
the start of the Tenmile River where the two creeks join. The result of this survey
showed that the water quality of both creeks was overall pretty good. A number of issues
were cited in these studies that will serve as benchmarks for future reference.

In 2004, the HVA appointed a “river keeper” for the Tenmile and has funded a
study of the entire river from its beginning at the confluence of Wassaic and Webatuck
Creek to its mouth on the Housatonic about 15 miles south near Gaylordsville,
Connecticut. This study was conducted by several volunteers and has been being
completed. Both of these studies will further knowledge of the entire Tenmile watershed
and will serve as a benchmarks.




Tenmile River

Streams form an ecosystem known as the “lotic” system. This is a dynamic
system that transports, besides water, a number of substances. Because water is an
excellent solvent, all streams contain dissolved materials derived from the river bed, from
the groundwater entering the stream, from disintegrating organic debris, and from
matcrials that humans living along the stream introduce. In addition, streams transport
food and energy for the inhabitants of the stream as well as sediment and debris including
trash.

Streams are conveyers of all sorts of materials and communities can be the
recipients of unwanted and undesirable additions to their water supply courteous of their
upstream neighbors. For this reason, drainage basin wide water quality management
plans are a good idea. Since potable water in all the communities in the northern Harlem
Valley is dependent on groundwater and since groundwater and stream waters constantly
mix, it is obvious that if Amenia is ignoring the health of its streams, residents of Dover
Plains will be affected. Similarly, events in Northeast will affect Amenia. Water quality
problems do not stay at home.

At present, no local ordinances protect the water resources of the Town. The
CAC has proposed that Amenia adopt a comprehensive plan for freshwater wetlands and



watercourse protection. Dutchess County has a model ordinance for local towns and the

Town of Pawling has adopted such an ordinance. It is very important that Amenia

follows suit promptly.

Potential problems along Amenia’s streams include the following:
* Development

Lack of a buffer zone between streams and adjacent properties

Lack of an adequate salt storage facility

Uncontrolled runoff from roadways and parking areas

Nutrient, pesticide, and herbicide runoff from agriculture and, possibly,

golf courses

* Small dams that were built years ago and have no modern function except
to create a lake interrupting the flow of stream water and stopping the
upstream migration of organisms

* Trash and debris that is directly dumped into streams including leaves and
yard waste

* Leachate and runoff from closed landfills both permitted and non

* Direct discharge of sewage, treated or not into streams from failing septic
systems and large systems such as the one at TDDSO

* Entry of contaminated groundwater into the stream water system

* Sediment from construction, agriculture, road sanding, and mining
operations

* Filling, diverting, constructing a roadway across a streambed, driving any
vehicle through a streambed, allowing livestock into a waterbody

Stream Classification

Streams in New York are classified as to their best usage. For detailed
information on this subject, consult NYSDEC Regs. Part 701, Classification of Surface
Waters and Groundwaters. No impact on a stream is allowed to degrade it below its best
usage classification.

The map on the next page shows the classification of streams in Amenia. The
strcams were classified many years ago and much has changed along some of these
streams that would affect their quality. An example would be the impact of Silo Ridge
golf course on Amenia Brook.

Most streams in Amenia are classified as C streams meaning that their best usage
is fishing. The waters shall be suitable for fish propagation and survival. A CT
classification means the waters will support trout and CTS means that the water quality is
high enough for trout to spawn in. Trout require fast moving, highly oxygenated waters
free from pollution. It is obvious from the map that most streams in Amenia are in good
health.




Town of Amenia
Natural Resources Inventory Map
Water Resources
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SOURCE: Town of Amenia, Natural Resource inventory

NYDEC Regs. Part 326 Housatonic River
Dralnage Basin Map 826.8
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Recent studies of the principal streams in Amenia have found them to be in good
health. The Housatonic Valley Association has done three studies in the last five years to
determine the quality of the Webatuck Creek, the Wassaic Creek, and the Tenmile River.
All three of the studies emphasize the near-pristine water quality in these streams.
NYSDEC has also studied parts of the Tenmile and has found from macroinvertebrate
collecting that the stream is doing well. This is not to say that everything is perfect nor
should it be thought that this high level of stream quality is not threatened.

Hudsonia Report

In 2006 Hudsonia Ltd., published “Significant Habitats in the Town of Amenia,
Dutchess County, New York” a landmark study of the biodiversity of Amenia. This
report should be required reading for every elected and appointed official. Part of
the study contemplates perennial streams and their riparian corridors and the importance
of these areas. One of the key recommendations of this study is to establish conservation
corridors along streams ranging from 160 feet along small streams, including intermittent
streams, and 650 feet along larger streams. The report contains specific guidelines for
these conservation zones.

Hudsonia identifies eight priority conservation areas within the Town and it states
that “any conservation action within these is likely to have disproportionately large
returns for biodiversity as compared with other areas.” One of these is the Webatuck-
Tenmile Riparian Corridor which, besides being an important area of its own right, links
together other significant areas and forms a continuum with downstream areas.

The Hudsonia report is an extremely valuable report that must be consulted
when environmental issues are to be decided in the Town of Amenia.

Town of Amenia Comprehensive Plan Update to the 1991 Amenia Master Plan

In 1991, the Town revised its Master Plan, updating it from the 1965 Plan.
However, new zoning was never written to reflect the Plan and it was largely forgotten.
The new Comprehensive Plan updates the 1991 Plan and includes new zoning that
compliments the new plan. One very important part of the zoning includes the
establishment of “overlay districts that have the effect of requiring a more careful
review process of the underlying land use.

Two overlay districts that are relevant to watercourses are the Floodplain Overlay
District and the Stream Corridor Overlay District.

The Floodplain Overlay District establishes the 100-year floodplain as the District
boundary and imposes restrictions on what can be built in this area.

The Stream Corridor Overlay District recognizes the value of the border areas
(riparian zones) of all streams in the Town that are classified by NYDEC and it
establishes a 150 foot corridor on both sides of a stream, regulating what kind of
development can occur within those bounds. The regulations have been very carefully
written into the new zoning and the specifics can be found in the document.

The new Comprehensive Plan and the new zoning will have a very positive
effect on streams and stream corridors within Amenia.
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Town of Amenia
Hydrological Overlay Districts
Propared By Dutcheas County Department of Planaing & Development
Jamuary 2007
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Legend
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B water Bodies
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Sweama- NYS Dopt of Envirceymentsl Consarvetion, 1891
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How maps and other resources can be used
to support an environmental argument.

Major storm hits Northeastem us,
. April 16,2007

enia experiences flooding.

A fa Jublitted to the Amenia Town Board
poﬂ ©f the 100 foot setback in the
Stream Corridor Overlay of the 2007 proposed
Comprehensive Plan for the Town of Amenia
Sby DawidiB. "Reagon, April 27, 2007.
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In support of the 100 foot setback in the
Stream Corridor Overlay using
Cascade Brook as an example.

Cascade Brook is classified by New York State Department of Conservation as
either a “Ct” stream, which means it can support trout, or as a “Cts” stream, which means
it is a trout-spawning stream. The designation varies with location along the stream.

j From trib. 1b to 0.2 mile |,
92 Conn. 15-11-2 Cascade Brook above trib. 2. N-25se Cc C(TS)
R From 0.2 mile above trib. |, _
93 Conn. 15-11-2 Cascade Brook 3 to trib. 3. N-25se C C(T)
94 |Conn. 15-11-2 Cascade Brook  |From trib. 3to source.  [5-2o¢ N ¢ leqm)
Conn. 15-11-2-a, 1, 1a, 5, P 1125a and |Tributaries of N-25se N-
95 tribs. 1-P 1121, 1-P 1122, 1b-1, 1b-1-P |Cascade Brook 25ne Cc [
11232, 1b-1-P 1124, 2-1, 2-P 1125 and subtributaries
e Tributary of o
95.1 |Conn. 15-11-2-1b Cascade Brook N-25se [ C(TS)
1129 Tributary of ¥
95.2 |Conn. 15-11-2-2 Cascade Brook N-25se [ o)

NYSDEC Reg. 6 NYCRR Housatonic River Basin, Cascade Brook

Trout are an important game fish in New York and trout waters are highly valued
by NYDEC. The presence of trout in a stream, particularly one that can support
spawning, is a sign that the stream is healthy, free of pollution, and cold enough to have a
high dissolved oxygen content. Regulating development near such as stream, as the
Comprehensive Plan does in implementing the Stream Corridor Overlay, will afford
protection to this valuable resource. Landowners can take advantage of planting
programs that NYSDEC offers to restore and shade the riparian zone along streams that
lie within the Stream Corridor Overlay. Low bushes along the stream banks shade the
water, keep it cool, and provide habitat for birds and reptiles.

Tenmile River showing well-developed riparian zone.
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Northern Cascade Brook Watershed

Watershed Area = approx. 1200 acres
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Cascade Brook overflowing Folan Road Bridge, April 16™, 2007.

Even though some landowners claim that Cascade Brook dries up during the
summer, it is not classified as an “intermittent stream” and is regulated by NYSDEC. In
fact, as the recent floods of April 2007 demonstrate, Cascade Brook can flood and cause
significant flooding.

The watershed, or drainage basin, of a stream is the area that collects all of the
rainfall that ends up in the stream. Northern Cascade Brook’s watershed, illustrated on
the previous page, comprises about 1200 acres, approximately two-thirds of which is in
Amenia. Rainfall reaches a stream principally by runoff and is dependent on several
variables such as rainfall rate, slope, vegetation, soil type, soil thickness, amount of
impervious surface, bedrock type, previous rainfalls, and time of year.

Cascade Brook begins at elevations exceeding 1,000 feet in several locations, as
can be seen on the topographic map of the watershed, dropping over a short distance to
about 500 feet where it crosses under Folan Road. The steep slope map, on the next
page, shows that slopes that range between 15 and 25% dominate the valley making up
the watershed. High stream gradients and steep slopes covered with thin soils and
relatively impervious bedrock means that water can very quickly run off into Cascade
Brook. Ifthe soils are already saturated by previous rainfall and there are no leaves on
the trees or actively growing plants to deflect the rainfall and the rainfall is heavy, runoff
quickly reaches the main stream and may exceed the ability of the stream to contain the
water. On April 16, 2007, all of the above variables came together and the stream
flooded.

The amount of water in a stream is known as its discharge, which is proportional
to the cross-sectional area of a stream and its velocity. High gradient streams have high

15
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Steep slopes and gravel soils
in the Cascade Brook drainage
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Adapted from Amenia Comprehensive Plan
and USGS Amenia Quadragle
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velocities. When the cross-sectional area is not adequate to contain the water, the stream
overflows its banks onto the flood plain, an area that is part of the stream channel.

Because of its high gradient north of Folan Road Cascade Brook, on April 16",
left its banks and damaged Cascade Road severely. The bridge over the stream on Folan
Road was also badly damaged. South of Folan Road, the stream gradient becomes less
steep, the valley widens, and the stream has a flood plain onto which it flows during high
water. For reasons unknown, there is not a designated flood plain along Cascade Brook
and several houses have been built close to the stream in this area. These houses came
very closc to being in the stream instead of along the edge. A larger rainfall under the
same circumstances could inundate them.

1
%

I T i ~ -

k running down Cascade Road, April 16%, 2007.

Cascade Broo

Just north of Route 22, the stream stops meandering on its floodplain and runs
straight south in a channel between Cascade Road and farm fields to the east. It is joined
by an intermittent stream just before passing under Route 22 where it flows into a large
wetland. The Freshtown Plaza parking lot has also received the overflow from the stream
at this point.
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S

shtown Plaza pai'king lot, Xpril 16", 2007.

" Cascade Brook flooding Fre

It should be evident that Cascade Brook, like most streams, is prone to flooding.
Structures built too close to this stream, and any other watercourse, will be subject to
damage. When the floodplain of a stream is built on, the water will still go there. If
levees and other flood control devices confine the stream, the water will still cause

damage to neighbors downstream.
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Wassaic Creek flooding onto the floodplain south of Wassaic, April 16, 2007.

— - = . =

Wassaic Creek ﬂooin;v the Wassaic playgrdund Aril 16", 2007. Playgrounds, operl
constructed, can be located on floodplains. ~ Floodwater came over a 3” high berm.
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The flood of April, 2007 should be ample evidence that the 100 foot buffer and
other buffer zones in the Stream Corridor Overlay in the Comprehensive Plan is needed
and should not be changed. Cascade Brook is just one example in the Town Amenia.
Nearly all the damage done in flooding was to structures and roads that were built too
close to a stream.

The Town Board should not consider changing the 100-foot setback in the Stream
Corridor Overlay of the 2007 Comprehensive Plan.

David Reagon
23 Benson Road
Wassaic, NY 12592
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