DEC S

PUBLICATION

Division of Water
Bureau of Water Quality

Stream Corridor Management

A Basic Reference Manual

New York State Department of Environmental Conservation
Albany, New York 12233



Our State is blessed with thousands of miles of rivers and streams
which provide important benefits to every New Yorker. Streams provide
much of the water we drink. They enhance our commerce and provide
other economic benefits. Aesthetically pleasing streams add to the quality
of human experience. Streams may be pleasant to look upon, to walk or
rest beside, to contemplate. They may enhance the visual scene wherever
they occur— whether in cities or in wilderness. Streams provide a variety of
recreational benefits and they may enhance the value of adjoining
properties, public or private. A well maintained stream may provide a focal
point of pride for a community.

In spite of these values, streams are not always accorded treatment which
allows them to function properly. Many have been needlessly polluted,
unwisely dammed, or insensitively channelized, thereby reducing their
capability to satisfy diverse human needs.

This manual identifies the various approaches, opportunities and
techniques which can be employed to restore, protect and enhance
streams which flow throughout communities. The manual should be of
particular interest to local planning agencies, environmental groups,
planning and engineering consultants, sportsmen's organizations, county
environmental management councils and local conservation advisory
commissions.
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PREFACE

Note to Local Officials:

Properly managed streams and lakes, and the corridors through which they flow,
can bring a variety of economic, social, and cultural benefits to 2 community. These
waterways mav satisfy public water supply needs, provide opportunities for fishing,
or be developed in ways which mark the character of 2 community and result in a
favorable and lasting impression on residents and visitors alike. A well-planned
greenbelt walkway, a park. or a creatively planned housing, commercial or industrial
development properly {ocated along a waterway, are features which help distinguish
one community from another.

Unfortunately, opportunities such as these are sometimes not fully recognized.
Frequently, a water body and its natural features are neglected. Despite great strides
made in the past decade in the control of municipal and industrial wastewater
discharges, flood plain management and other water resource programs, there re-
main many examples in New York State where man's use of the land and various
cultural activities result in runoff of poliutants or otherwise infringe upon the
natural assets of a stream. Livestock graze on the edge of many streams. destroying
fish habitat. Urban runoff fouls waters with pesticides, oil, heavy metals, and
organic chemicals. Nutrients from cropland stimulate algal biooms, causing odors in
water supplies and reducing the aesthetic quality of recreational waters.

This manual discusses these and other land-use refared stream problems and their
causes, and it emphasizes ways in which these problems can be prevented or reme-
diated, and identifies opportunities (once the stream is restored) 1o t:nhancc the use
of a stream (0 meet new community needs.

It will become apparent to the reader of this manual that no single action, no
single development or project is usually the cause of the siream probiems discussed
above. Such problems are the accurnulation of off-site impacts from incompatible
land use activities which have occurred at many locations in the stream corridor
over an extended period of time. It follows then. that no single action is likely to
bring about an immediate solution.

Measures can be taken, however, which will eventually bring results. They can
best be initiated at the local level by groups of individuals concerned about their
community and its environment. The first step is taken when a community recog-
nizes and agrees on the imporctance and value of a particular stream antd has a com-
mitment 10 do something about stream rehabilitation. This awareness leads eventu-
ally to the implementation of one or more of the actions discussed at length in this
report including:

« community education programs.

« incentive programs to encourage landowners to implement conservation prac-
tices for water quality improvement, {calied ‘best management practices™ or
“BMPS”),

« protective laws, zoning and land use standards
» mobilization of ¢xisting grants-in-aid programs,
« stream easements and acquisitions.

The end result can be a water body that has been restored and perhaps developed.
In 2 rural area this may mean the return of z scenic and productive trout stream; in
a village — a park, river walk or commercial shop and 2 riverside cafe. In an urban
area, it can mean waterfront revitalization.
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DEC has prepared this manual to encourage the protection, restoration and
enhancement of streams and to provide local groups and officiais with tools to ac-
complish this end. We are interested in learning about your stream conservation
program initiatives, successes, and shortfalls. By keeping an open line of com-
munication, we will be able to learn more about your program and serve as a con-
duit for sharing information and experiences for communities throughout the state.
Please contact us where we can be of help. Your nearest DEC regional office is
listed on the inside of the back cover of this report, or you may contact the New
York State Department of Environmental Conservation, Division of Water, Bureau
of Water Quality, Room 201, 50 Wolf Road, Albany, New York, 12233,

NEW YORK STATE
ENVIRONMENTAL CONSERVATION DIRECTORY

Throughout this manual, frequent reference is made to agencies
which may lend stream corridor management assistance. Addresses
and telephone numbers for the agencies, as well as for other organiza-
tions which may aiso assist, can be found in the New York State Con-
servation Directory. This directory is available upon request from the
Bureau of Preserve, Protection and Management, Room 412, New York
State Department of Environmental Conservation, 50 Wolf Road, Aibany,
New York 12233.
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CHAPTER 1: INTRODUCTION

NEED FOR MANUAL

it is often assumed that water management issues and needs are solely the respon-
sibility of federal and state agencies. This is not alwavs the case. Federal and state
stredam protection programs, technical assistance. and cost/share incentive programs
offer an important. but nevertheless. fragmented approach o the stream nuinage-
ment (ask. Local government. on the other hand. traditionally bus had an mmportant
role to play in land use planning aind decision-muking. Local land use decisions. Tor
example, obviously influence patierns of stormwater runoff and the impacts of
runoff on the natvezi and man-made environment. Uitmately, ail focal lnd use deci-
sions influence water guality.

I government at al! levels is to share the responsibility of conserving und enhanc-
ing the guality of streams and related shoreland resources. public administrators
must nave appropriate guidance as 1o the availability and use of planning. rechnical.
regulatory. and other tools, The purpose of this minual is 1o provide public othicials
and administrators who. either because of past or present urbanization pressures or
current land use trends, wish to address siream conserviation and managenient issues
and related problems. Developers. planning and engineering consultants. ¢nviron-
mental groups. sporismen’s organizations, county eavironmental management coun-
cils. local conservation commissions. landowners. and citizens in general should find
this manual useful.

THE PUBLIC BENEFITS OF STREAM CONSERVATION

Streams provide a variety of benefits including: drinking water. process and cool-
ing water for industry, water for agriculture. 3 means for a commuaity to assimilate
its wastes, as well as habitat for fish and wildlife. Streams also offer potential for
hvdroeieciric power generation. and they provide a community “open space”™
amenity and recreational benefits. As an indication of recreational value. anglers
spend nearly 90 million dollars annually on goods and services to fish the stireams
and rivers of New York State. Undoubtedly. expenditures of this magnitude provide
significant economic benefits to many communities in the state (see Table 1)

Aesthetically pleasing waters add to the qualitv of human experience. Water can
be pleasant o look upon. (o walk or rest beside. to contemplate, It mav enhance the
visual scene wherever it appears. in cities and in wilderness. It mav provide a vari-
ety of active recreational experiences. Because of this. it also may enhance vatues of
adjoining propertics. public and private. or it mav provide a focal potnt of interest
in which a community cap 1ake pride.

RECREATIONAL DEVELOPMENT OF A STREAM CORRIDOR CAN
PRGOVIDE IMPORTANT BENEFITS TC A COMMUNITY. ONCE USED FOR
RECREATION, A STREAM WILL PRCDUCE MCRE CONSERVATION
ATTENTION. NO RECREATION EQUALS LITTLE INTEREST IN STREAM
PRESERVATION.




TABLE 1. PUBLIC BENEFITS OF
STREAM CORRIDOR CONSERVATION

Recreation
« Fishery
+ Parks

« Playgrounds
« Urban watkways
« Picnic groves

» Bikeways
» Nature trails
« Canceing

« Scenic and aesthetic amenities
» Wildlife habitat

Water Supply
« Domestic supplies
« Industrial supplies

+ Groundwater recharge
« ldrrigation and other agricultural uses

Waste Removal

» Disposal of treated waste effiuent through assimilative capacity
Other Stream Corridor Conservation Benefits

« Fiped storage and retention

»  MNavigation

« HMvdropower
« Histone preservation

i1t spite of these values, streams are not lwavs accorded reatment which allows
them 1o funcrion properls Mam have been necdlessiy polluted. unwisely dammed. or
insensitiv el chunnelized. thereby reducing their capability to satisfv diverse human
needs. All oo frequently development has been permitted to occur too close to
streams and rivers ondy to incur costly flood damage later. B 1978, for example.
flood dumage in New York state woais assessed ar 100 million dollars. In June 1972, 4
nuajor steem Killed twenty people and caused over one hillion dollacs in damages in
the Chemung. Allegheny. and Oswego Basins. The arcas affected by Hurricune Agnes
are among the least populated in the Stare, Had the storm centered on any other area,
these danues undoubtedhy wounld have been much grester.

Cledrbv, ¢ community can reap cconontic and social benetits if s streams are
properly namaged. Conversely o stream can become an cconomic and social lubility
o cesmmniny neglects o stream or permiats adjiacent Linds to be improperhys wsed.
Wiwen neorporated by locad oftrcials within o fund ose planning and regulators
framew orh. the tools deserbed o chiee manuad will contribute w the provision of the
tollow g woater resource sund emvironmental heneties,

« profection of the natural enyvronment imcluding warer guality. soil conserva-
tion. aquatic ccology ttisheriesy and tereestriad ecelogy (wildlite:
= protection of health and safety fronn tlooding and storm damnage:

» improved cultural and economic environment through the protection of
aesthetic conditions along streams,



Streams can be pleasant to ook upon .. . to contemplate, Streams afford a compunily with
(Phon Courtesy of the Water Pollution Control Federation) recreational and econontic benefits.

With foresight and vision, streams can enbarnce our urban areas. . .



THE STREAM CORRIDOR AND BEYOND:

THE STREAM CORRIDOR (STREAM AND ITS IMMEDIATE SHORELAND
ENVIRONMENT) IS AN AREA OF CRITICAL ENVIRONMENTAL SiGNIF}-
CANCE WHICH, BECAUSE IT IS AN AREA WHICH iINCLUDES THE
STREAM AND THE NATURAL AND CULTURAL RESOURCES THAT ARE
CLOSELY RELATED TO IT, IS THE MOST iMPORTANT ZONE FOR CON-
CENTRATING WATERWAY CONSERVATION AND MANAGEMENT
EFFORTS.

Stream corridor management places primary emphasis on water quality protection
and enhzncement through the control of nonpoint sources of pollution, such as ero-
sion and sedimentation, and on protection of nataral and coltural resources in the
stream corridor. Flood phiin management. which places emphasis on the protection of
people and structures from flood hazards. also is a part of stream corridor munage-
ment. With proper management, a stream corridor cuan serve as 4 buffer zone to filter
the sediment and pollution produced by urbanization and other Lind use activitics
such as agriculture or timber harvesting. It can also provide a margin of safety from
flood and erusion hazards to adjacent populations.

Flovding s a natural occurrence, but can be custly to society
{Photo courtesy Elmira Star-Gazette, Inc.}

. and to individuals when development of floodplains s uncontroiled.
(Photo courtesy Eimira Star-Gazette, Inc.)



For conservation and management purposes, a stream corridor may be classified ac-
cording to its relationship to land use as reflected in either of the following three
categories,

« The Urban Stream Corridor — Stream, river. or waterfront areas character-
ized by hard surface paving, complex storm drainage system, and land uses
refated to commerce and industry. The overriding concern of urban stream cor-
ridor management is to take advantage of the opportunities that the stream cor-
ridor may provide in terms of enhancing the ‘livabitity’ of the urban environ-
ment. Urban stream corridor management normally would express itself through
greenway or park development; or the stream corridor may provide the focal
point from which to target urban redevelopment or restoration and historic
preservation efforts. As the case examples in Chapter 7 illustrate, creative and
imaginative use of the stream corridor can provide significant economic and
recreational benefits to the community.

+ The Suburban Stream Corridor — Areas characterized by a combination of
soft ground cover and hard surface paving. storm drainage, and natura}
drainage, and a wide range of land uses including residential, commercial. and
industriat uses. A suburban stream cofridor management strategy should
capitalize on the opportunities afforded by the establishment of a greenway 1o
serve as 2 filtering and buffering mechanism for protecting and enhancing
water quality. Passive recreation, such as sighiseeing. nature photography, and
observing wildlife and active recreazion. such as hiking and fishing, are some
of the benefits that can be provided by the suburban stream corridor. Con-
sideration also shouid be given to preserving historical sites and cultural values
along the suburban stream corridor.

+ The Natural Stream Corridor — Cultivated land and natural vegetation with
little hard paving typify this category. Farming und recreation are the prevalent
uses with the exception of rescurce-oriented industries such as mining or tog-
ging. The primary ¢mphasis for management of the natural stream corridor
shouid be for the preservation of open space values and protection of water
quality from agricultural runcff. The buffering or filtering capacity of the
natural stream corridor also should be maintained to protect water quality
from mining and logging activities (See Figure 1).

While the primary focus of this manual is on the stream corridor as the planning
area for stream and waterway conservation and management. communities intent on
protecting and enhancing their water resources may have 1o [0ok beyond the siream
corridor and consider the entire watershed from which the stream originates. Even
though a properly managed stream corridor can afford a protective huffer zone for
negating watershed-wide land use activities. frequently such land use activities can
exceed the capability of the stream corridor 1o offer protection to the stream and
adjacent land resources. The tools and techniques presented in this manual are ap-
plicable beyond the stream corridor.

STREAM MANAGEMENT IS PART OF LAKE MANAGEMENT TOO:

The quality of water in a lake is, in large part. 2 reflection of the health of the
watershed that surrounds it. Thus, protection of water quality in streams is abso-
lutely essential to lake management. Control of sediment and nutrients associated
with stormwater runoff in a watershed is of critical importance for protecting the
water quality of a lake. The land management tools and practices contained in this
manual should be of particular interest to communities secking guidance for protect-
ing the health of a lake.
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CHAPTER 2. STREAM PROBLEMS

A STREAM CANNOT BE MANAGED AS A RESOURCE ISCLATED FROM
THE LAND AND THE USES OF LAND THROUGH WHICH IT FLOWS.

Before a local agency can take positive steps to manage and enhance a stream and
the corridor through which it ows, there first must be a general recognition and
understanding of the nature of the stream management problem. The purpose of this
chapter is to identify stream problems and to discuss the underlying causes of these
problems.

PROBLEMS CREATED BY LAND USE ACTIVITIES

The principal stream management problems found in many commurrities throughout
New York State include impaired fisheries habitat, foss of recreational opportunity,
impaired water supplies, and damage (o property and natural resources brought about
by flooding. Following is a discussion of each problem area.

Impaired Fisheries Habitat

Habitat Requirements

Fish species such as trout and salmon have a number of habitar requirements which
include food, sheiter. and spawning and nursery habitat, in addition to chemical water
quality requirements of dissolved oxygen, pH, and total alkalinity. Stream tempera-
tures, particularly during warm periods in summes. also are of critical importance to
fish populations. Under natural conditions, sireams normaliy provide the required
habitaz, in part. through the proper combination of “pools™ and “riffles™. Pools, or
the deeper slack water segments of 2 stream, are critical to fish as they provide the
cover or shelter and resting places required of fish. Not ail pools, however, are
equally attractive to fish. A pool in narrow, deep gorges is one scoured out during
heavy rains. It generaliy has 2 bortom of smooth bedrock or hardpan and the forage is
scant. A good fish pool generally is deeper and wider than the average width and
depth of the stream. the current within it is appreciably slower than that upstream or
downstream from it. and hiding places for the fish are more extensive in it than adja-
cent parts of the stream. An open pool devoid of undercut banks, sunken logs or log
jams, boulders, water plants. or whatever form of protection for fish is afforded in the
pools. is not attractive to fish even though the water may be fairly deep.

The segment of a stream containing riffles {or rapids} is the food-producing and
spawning area of the stream. Riffle areas normally consist of rocks and ‘rubble™
separated by spaces which are “flushed out’™ or otherwise kept free of silt, sediment,
and other debris by the scouring action of flowing water. It is in these spaces, be-
tween and underneath stones and rubble, that habitat for aquatic orgarmisms is secured.
Insect larvae, for exainple stonefiv and mayfly larvae upon which trout are dependent,
steadfastly cling to the under surfaces of the rocks. Through intricately constructed
webs, many insects obtain their nourishment by filtering plankton from the stream as
it flows berween the spaces.

Trout and salmon also utilize the riffle area of a stream as spawning and nursery
habitat. Eggs are deposited and fertilized in the spaces between the gravel in spawning
“redds'’ where they incubate and eventuaily hatch. The young fish, referred to as
“fry”", gradualiy emerge from the gravel as their yolk sac, which nourishes them dur-
ing their first few weeks, becomes absorbed and as they begin to feed on their own.
Small “pockets’ of stack water in the stream’s riff serve as nursery habitat for the
emerging fish, often referred to as 'fingerlings”, or in the case of salmon, “‘par’.



Figure 2. Pool-tt- Riffle Ratio. In general, a rather close succession of pools and riffies,
Jor example a 50 percent-to-30 percent ratio. provides ideal fisheries babital,

In addition to the above habitat fearures, stream temperature, particutarly during
warm periods in summer. is of critical importance to fish populations. in general, for
a trout fishery to be successful, stream temperatures should not exceed the mid-60's
during summer periods. Table 2 shows the temperature preferences of several species
of trout and salmon found in New York State.

TABLE 2

TEMPERATURE PREFERENCES OF TROUT AND SALMON
(IN DEGREES FAHRENHEIT)

Preferred

Comfort
Species Range
Landiocked Saimaon 52 -85
Rainbow Trout 55 .87
Brown Trout 54 - 68
Brook Trout 50 - 65

Preterred
Breeding
Temperature

58 - 81
59 - 62
59 - 63
58 - 81

Impacts to Habital

ERTY DAMAGE DOWNSTREAM.

ELIMINATION OF NATURAL FEATURES WITHIN A STREAM SYSTEM
CAN DECREASE ITS DIVERSITY AND VALUE. IT CAN RESULT IN THE
LOSS OF IMPORTANT SPAWNING AND NURSERY AREAS. INTERFERE
WITH NATURAL FOOQOD SUPPLIES. AND, ULTIMATELY. REDUCE PLANT,
FISH, AND OTHER ANIMAL LIFE IN A STREAM AND CAUSE PROP-

Table 4 identifies 1 variety of impacts 1o fisherics habitat from selected nonpoint
source contaminants and from physical disturbances to streams brought about by in-
stream and watershed (off-stream) hydrologic modifications, Impacts of greatest con-
cern, owing to their frequency of occurrence, include foss of cover (pools). loss of

food producing substrate and spawning habitat (riffles). and clevated stream

wrnperatures during summer months which bas a significant influence on the species

composition of 2 fishery.




TABLE 3

WATER QUALITY IMPACTS OF NONPOINT SOURCE POLLUTANTS
FROM DIFFERENT LAND USE ACTIVITIES

Polfutant

Sediment

Nonpoint
Source(s)

Construction,
Urban Runoff,
Mining,
Agriculture,

Logging Cpera-

tions, Stream
Channelization

Water Quality and
Associated impacts

Fisheries impacts

- Decrease in transmissicn of light
through water.

— Decrease in primary productivity
{(aquatic ptants and phytoplankion]
upon which other species feed.
causing decrease in food supply.

— Obscures sources of food,
habitat hiding places. nesting sites:
aiso interferes with mating activities
that rely on sight and delays
reproductive timing.

. Direct effects on respiration and giges-
tion of aguatic species te.g.. gill abra-
son).

- Decrease in vitality of aquatic life.
decrease in survival rates of fish eggs
and theretore in size of fish population,
affects species composition.

+ increase in temperature of surface
layer of water — increases stratifica-
tion and reduced oxygen-mixing with
lower layers, therefore decreasing oxy-
gen supply for supporting aguatic life,

- Decrease spawning habitat and cover
{e.g.. fitling of pools and riffles).

+ Increase stress on aguatic organisms
making them more susceptible to
disease. reduce growth rates of fish.

Water Supply Impacts
« Iimpede water treatment plant opera-

tion: increase damage to pumps and
other equipment.




i

TABLE 3

WATER QUALITY JMPACTS OF NONPQINT SOURCE POLLUTANTS
FROM DIFFERENT LAND USE ACTIVITIES
{Continued)

Nonpoint Water Quality and
FPolfutant Sourcefs) Associated Impacls

Water Supply Impacts /(Con't.)
Sediment « Increase treatment costs.

+ BReduce voiume of storage reservoirs.

- Transport toxic substances {including
pesticides. herbicides. metals through
chemical absorption to soil surface.

- Provide a medium for supporting
growth of bacteria and other disease

organisms.

« Transpart autrients which stimulate
nuisance algae.

Recreational lmpacts

- Decrease in value for recreational and
commersial activities:

— Requced water clarnty,
— Reduced aesthetic vajue.

—~- Reduced sport anc commercial fish
acpuiations.

— Decreased boating and Swimming
activities.

— Interference with ravigation.
— Loss of tourtsm.

Flooding

= Elevate streambed and reduce the
drainage capacity of streams thereby

increasing fHooding risks.

« Deposition results in property damage.




TABLE 3

WATER QUALITY IMPACTS OF NONPOINT SOURCE POLLUTANTS
FROM DIFFERENT LAND USE ACTIVITIES
{Continued}

Nonpoint Water Quality and
Poliutant Source(s) Associated impacts

Fisheries Impacits

Thermal Construction, Ur- + Reduce vigor and growth of fish; re-
Energy ban Development, duce resistance to disease.
Mining, Agricul-
ture, Logging - Reduce dissolved oxygen concentration
QOperations, Stream as stream temperature increases.

Channelization
» Change a cold water sport fishery to a
less desirable nonsport fishery.

» Increase stress 1o a fishery thereby
reducing resistance to disease.

+ Increase in temperature in combination
with proper nutrients enhances predug:
tion of oxygen depleting algae and
other nuisance aquatic vegetation.

Water Supply impacts

« increase in water temperature.

— Accelerates corrosive action in
pumps and equipment.

— Promotes biological activities which
produces odors and objectionable
taste.

— Creates more favorable conditions
for pathogenic organisms inciuding
bacteria, viruses and parasites.

Recreational and Economic Impacts

. in combinaticn with proper nutrients,
stimuiates nuisance aigai blooms and
other aquatic vegetation which:

— Reduces water clarity.

— Reduces aesthetic value.

-- Reduces sport and commercial fish
populations.

i
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Pollutant

Thermal
Energy

Nutrients
{Phosphorus &
Nitrogen)

TABLE 3

WATER QUALITY IMPACTS OF NONPOQINT SOURCE POLLUTANTS
FROM DIFFERENT LAND USE ACTIVITIES
{Continued)

Nonpaoint
Source(s)

Construction, Ur-
ban Development,
Mining. Agricul-
ture, Logging
Operations. Stream
Channelization
{On-site Disposal/
Septic Tanks)

Water Quality and
Associated Impacts

Recreational and Economic fmpacts
{Con't)

— Decreases boating and swimming
activities.

— Reduces tourism.
Qther impacts

+ Increased temperature reduces waste
assimilative capacity of a stream

Fisherfes impacts
- Promotes algal brooms which

— Create turbid conditions that elnm-
inate submerged aquatic vegelatnn
and destroy habitat and ‘o0C :up
pliss of fish and waterfowi

— Favors survival of iess gestrabis
species of fish over commearciaiy’
recreationally mere desirabigisen.
sitive species.

— Can deplete oxygen supples suff-
cient to reswlt in changee 'n fish
spectes composition in favor ¢i iess
desirable species. or suffizient to
result in fish mortality.

Water Supply impacts

« Algal blooms impart noxious odors and
objectionable tastes to water supplies
which adds substantially to the cost of
treatment.

Recreational and Economic impacts

» Promotes premature aging of lakes —
eutrophication.

» Blooms of toxic algae can affect heahlth
of swimmers and aesthetic qualities of
waterbodies {odor and murkiness).




TABLE 3

WATER QUALITY IMPACTS OF NONPOINT SOURCE POLLUTANTS
FROM DIFFERENT LAND USE ACTIVITIES
{Continued} )

Poliutant

Nutrients

Toxi¢ and

Hazardous
Substances

{Metals, Pes-

ticides, Her-
bicides

and other
Organic
Materials}

Nonpoint
Source(s}

Construction, Ur-
ban Development,
Mining, Agricul-
ture, Silviculture

Water Quality and
Associated Impacts

Recreational and Economic impacts
{Con't)

+ Eutrophication and associated algat
blooms interfere with boating and
sporticommercial fishery activities.

» Reduces tourism and waterfront prop-
erty values.

Fisheries impacts

« Accumulates in bottom sediments, pos-
ing risks 1o bottom-feeding organisms
and their predators.

+ Hinders photosynthesis in aquatic
piants.

« Sublethai effects lower organisms
resistance and increase susceptibility
to other environmental stresses.

« Can affect reproduction. respiration,
growth and development IC aguatlic
snecies as weil as reduce focg suppy
anc destroy habita: for aguatic species.

« By definition. pesucides and her-
bicides are poisons. if releasec tG the
aguatic environment before gegrada-
tion. can kill non-target fish and other
aguatic species.

« Some pesticides/herbicides ¢an bio-
accumulate in tissues of tish and other
species.

Water Supply impacts

+ Can produce odors in water supplies.

« Some pesticidesfherbicides are car-

cinogenic and mutagenic and/cr
teratogenic.

13
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TABLE 3

WATER QUALITY IMPACTS OF NONPOINT SOURCE POLLUTANTS
FROM DIFFERENT LAND USE ACTIVITIES
{Continued)

Nonpoint Water Quality and
Poliutant Source(s} Associated impacts

Water Supply Impacts {Con’t)

Toxic and » Reduces commercialisport fishing and
Hazardous other recreational values.
Substances

+ Heatth hazard from human consumg-
tion of contaminated fishiwater.

Recreational and Economic Losses

« {Can reduce waterfront property valugs.

= Can affect recreational and commercial
‘ishing cr otherwise adversely affect

opportunities for tourism.

impact on Water Supplies

Pathcgens Urban Development + Introduction of disease-bearing or-
{Bacteria. Agriculture, On- ganisms to surface waters.
Viruses) site Disposalf

Septic Tanks — Increases hazard to human health.

— Increases treatment costs for drink-
ing water.

Recreation and Economic Losses

+ BReduced recreationai usage.

Sediment Impacts — Sediment from eroding soil can place considerable stress on
a stream fishery. The accumutation of silt on the bottom of 2 trout stream having a
rock/ruhble substrate may change it permanentiy to a warm water stream suitable for
minnows and other non-game species and unsuitable for trout. The suspended solids
concentration and. in particular, the accumulation of silt in the riffle area. interferes
with the successful hatching of eggs and eliminates trout spawning habitat. Sediment
settles into spaces between gravel in which trout eggs are incubated. As a result, in-
tergravel flow is impeded and developing embrvos do not receive adequate quantities
of oxvgen. which has an adverse impact on their development and survival. Metabolic
wasies Of the embrvos are not flushed. which also contributes o higher moriality (see
Figure 3). One factor which indirectly affects the fish population of a stream is the
silting in of crevices between rock and rubble where invertebrate food organisms live.
The accumulation of sitt on the stream bottom eventually eliminates certain food
organisms.

Thermal Impacts — The thermal effect on streams of cutting or removing
riparian vegetation is an extremely important factor that influences summer water
temperatures, which in turn can impact a fishery. The protective canopy associated
with stream bank vegetation keeps the water cool by scattering direct sunlight and
shading the water below. The air temperature under a continuous tree of shrub
canopy may be ten degrees or more cooler than unshaded air temperatures on a hot
dav. Removal of riparian vegetation results in elevated stream temperatures, which
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Figure 3. Relationsbhips Betuwen Suspended Sediment Concentratioms, Appareni Intergravel
Waler Velocity, and Maritality Rates of Rainbow Trout Eges in Bluewater Creek,
Momtana. For the velocity plot, measurements were taken within the gravel. As
suspended sediment concentrations increase, velocity decreases, indicating
sediment deposition and clogging of spaces between gravel. Data plotted from
Peters (19062).

The influence of groundwaler combined with the canopy afforded by stream
bank vegetation is of critical importance in maintaining suitable stream
temperatures for a trout population. Temperatures-of streams in watersheds
where stream-side vegetation bas beent retnoved can rise by as much as 3° to
10°F. or more during summer, either destroying fisheries babiiat or, at best,
making it marginal. Streambank vegetation serves another important function
— that of stabilizing the stream bank. (USDA 56il Conservation Service Photo)

can exceed the tolerance limits of a fishery. This may reduce the growth rate of fish
and lower their resistance to disease. Furthermore, a coldwater fishery may be en-
tirely eliminated or. at best. habitat may become marginalty supportive of the fishery
when stream temperatures exceed the tolerance limits of a particufar species. When
this occurs, the coldwater species trout, for example, may be replaced by more
tolerant warm water species or minnows.
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Siream channelization

Pbhysical and Hydrologic Impacts on Fisberies -- Fisheries habitat may be im-
paired or destroyed through physical disturbances to the bed or banks of a stream and
as a result of hydrologic modifications in a watershed. In-stream physicat disturbances
generally involve, for example, stream channelization projects or construction of dams
and reservoirs. The effects of stream channelization on the physical environment and
biota of streams arc iltustrated in Figure 4.

Under natural conditions, a stream channel normally is quite stable, and changes to
stream morphology (shape and configuration) often are imperceptible. Land use ac-
tivities, particularly those that result in changes to the stream bank, such as chan-
nelization to eliminate bends or meanders or removal of stream bank vegetation
{which reduces streamn bank stability), may change the equilibrium of a stream channel
for long distances.

Meanders or bends are important to a stream's stability. Streams do not normally
flow in a straight line for greater than 7 to 10 channel widths. Meanders add to 2
strearn’s length and create a more gradual angle of descent as gravity pulls water
downstream to sea level: thus meanders stow down the flow of water.

Straightening and channelization projects speed up streamflow and increase the
velocity of water. The erosive or more destructive forces of increased velocity can
trigger a chain of adjustments to the stream channel downstream which often are
detrimental 1o other landowners and to the public good. For example. if 1 meander or
hend is remaved from a stream through channelization. the change in stream flow
direction combined with increased stream velocity may adversely alter pool-to-riffie
relationships to the detriment of a fishery. Furthermare. disruption of natural
streamflow patterns can be of particular concern 1o riparian landowners downstream
whose property may be eroded or damaged.

If the stream corridor is left in an undeveloped state. the stream will have more
room in which to meander. This improves the chances for maintaining a greater level
of equilibrium and stabitity between the stream, its gradient. its aquatic resources and
adjacent shorelands.

Significant hydrologic changes in 2 watershed, for exampile the creation of extensive
impervious tand areas brought about by urbanization, contribute to increased flooding
and diminished groundwater supplies, which reduces the base flow of a stream. Both
flooding and reduced base flows can impair fisheries habitat.
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Figure 4. Effects of Channelization on the Physical Environment and Bivla of Streams
(/.R. Karr and I.]. Schiosser, 1978)



The suitability of a stream for fish declines as base flow diminishes. The adverse ef-
fects attributed to reduced base flow include loss of cover, reduced velocities, altera-
tion of temperature regimen, impairment of the ease with which riffles can be
negotiated by fish, and loss of spawning habitat. it has been concluded that “fair to
degrading” conditions for a fishery are maintained when April to September base
flows drop to 30 percent of the average and that “‘severe degradation” occurs when
30 to 70 percent of the watershed is covered by impervious surfaces. Stream quality
impairment is initially evidenced when watershed imperviousness due to urbanization
reaches 15 percent (Klein, 1979).

Flooding also may seriously affect a stream fishery. For example, Hoopes (1975), in
his study of the effects of Hurricane Agnes, found that flooding reduced the yvoung-of-
the-year trout population by 96 percent. In another study, Elwood and Waters (1969)
found that several age classes of brook trout (Salvelinus fontinglis) were nearly
eliminated by four severe floods which occurred over a two-year period. Under
natural conditions, such catastrophic events usually are spread out over a long period
of time and therefore have a minimal effect upon the overall health of the stream.
Some flooding is, in fact, essential to the health of streams through the scouring and
cleansing effect it has on a stream. But as floods become more frequent. the
outgrowth of urbanization. the resiliency of the stream’s biotic community is strained,
making it difficult to rebuild stabie invertebrate populations and fish populations.

Impacts of Nutrients — The enrichment of a water body by nuirients, particular-
ly phosphorus and occasionally nitrogen, is a process commonly referred to as
eutrophication. Eutrophication can result in an excessive growth of algae and other
aquatic vegetation in a stream or lake. Plants respire during daylight hours to produce
axygen while taking up carbon dioxide. The reverse occurs during darkness. Carbon
dioxide is given off and axygen is taken up by plants. Under eutrophic conditions. ex-
cessive growth of aquatic vegetation may, through respiration and decay of plant
materials, deplete oxygen in 2 water body below the level necessary to support a
viable fishery.

Impacts of Toxic Substances — Toxic substances. including certain pesticides.
heavy metals, and other materials. are of particular concern once they become in-
troduced into the environment through dumpage. misuse, leaks. or spills. While toxic
or hazardous materials can ki}l fish directly or destroy their habitat. the principal
problem is that many toxic substances can be taken up by lower organisms in the
food chain. Once in the food chain, toxic substances are magnified greatly in dosage
as thevy become concentrated more intensely in organisms such as fish higher in the
food chain. Concentrations in fish may become sufficient so as to render them unfit
for human consumption. This problem is limited to several major rivers and lakes in
New York State and is attributed to point source discharges, although urban runoff
and improper handling procedures for toxic substances also contribute to the pro-
blem. Improper use of pesticides within a watershed contributes to the problem. Tox-
ic substances have contaminated shellfish in several coastal areas of Long Island.

Impaired Water Supplies

The development of adequate supplies of high quality water to satisfv domestic, in-
dustrial, and institutional needs is of continuing concern to numerous cOMMuNities
throughout New York State. Because of higher than average precipitation and runoff.
it appears that the quantity of water will be sufficient in the state for at least the re-
mainder of this century if supplies are properly developed and managed.

The protection and enhancement of water quality will be of critical importance in
the years ahead in order to ensure the adequacy of supplies. While treatment of water
to remove bacteriz, color, and turbidity will continue to be of necessity, water quatity
protection will be complicated because of the difficulties encountered in treating the
increasing array of contaminants reaching surface and groundwater (see Table 3).

Impact of Erosion and Sedimentation — Contaminants, such as pesticides or
heavy metals, may become attached to sediment through ionic adsorption. Pollutant
concentrations generally are higher in sediment than the open water of the receiving
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water body. It should be recognized that the consequences of pollutant adsorption by
clavs may affect drinking water quality. Clay-pollutant complexes may be mobilized
bv erosion from the landscape. ¢r when eroded clzy enters a stream contaimng a
pollurant. If the poliutant/clay complex survives water treatment and enters the drink-
ing water svstem. it becomes avaitable for ingestion by humans. In the adsorbed state
on the clay surface, the poliutant is probably not toxic, but the possibility exists thas
the poliutant might be reieased from the clay in the environment of the alimentary
tract and thus exert toxic effects. In addition to the above, sediment or suspended
solids in a water source. a stream or river for example, may gain access to and ac-
cumulate in a water supply system and provide protective habitat for the general
bacterial population.

Impact of Increasing Water Temperatures — For water supply purposes. the
lowest water temperature possible is a characteristic of “'good water quality”. The
temperature of treated water generaily is the same as that of the source from which it
is withdrawn. Elimination of shade through the removal of riparian vegetation along a
streamn that serves as a water supply leads to increased water temperatures. High
water temperatures affect water supply facilities and usage in the following ways:

« corrostve action is accelerated which results in damage 10 equipment in treat-
ment plants and distrihution systems:

+ biological activity in the water supply source is accelerated, which in turn pro-
duces odors and objectionable tastes that must be removed through higher treat-
ment costs to the consumer:

+ warm water provides a more suitable medium for supporting pathogenic
organisms and parasites which must be removed through treatment at higher
Costs to the consumer.

Impact of Toxic Substances — A variety of toxic and hazardous substances are
commonly used in agriculture, in industrial processes. and in the production of a
variety of consumer products and provision of consumer services. Many of these toxic
substances are conveyed to streams and other water bodies from urban and
agricultural land areas in stormwater runoff and from point source discharges. The
major concern centers around the reuse of water receiving toxic substances and the
implications of this on public health. In the future, the seriousness of this problem
will grow as the reuse factor increases. Greater reuse will be a necessity to meet long-
range water supply demands. Constderable research on the public health effects of
toxic substances in water supplies is under way, which is certain to influence water
treatment practices and costs.

Impact of Nutrients — Nutrients impact water supplies by stimulating algae pro-
ducrion. Algae. particularly blue green algae, imparts a foul or noxious odor to water
and leaves it with an objectionable taste which adds to treatment costs.

Impacts to Recreation

Table 3 shows the impact of various pollutants on recreation. Suspended solids in-
crease turbidity in a stream or fake which reduces the transparency or clarity of
water. This not only diminishes the aesthetic appeal of a water body, it also increases
hazards to navigation.

Eutrophication is a process in which a clear streamn. river, or lake having low fertil-
ity and high transparency is transformed into a highly productive water hody
characterized as having excessive weed growth, nuisance algae blooms, low
transparency, reduced oxvgen, and eventually a deteriorated fishery.

Recreational use and aesthetic attributes become increasingly impaired as the water
body changes to a more eutrophic condition. As a natural aging process which nor-
mally occurs over several thousands of years, eutrophication is being accelerated in
numerous water bodies in New York State such that dramatic shifts toward more
eutrophic conditions, particularly in lakes, are becoming discernible in as few as 10 to
30 years.

Phosphorus is the nutrient most often responsible for accelerating the eutrophica-
tion in New York's streams, rivers, and lakes. Phosphorus can enter a water body



either as an ion in solution, for exampie in stormwater runoff, or attached through ad-
sorption to soil and other particulate matter such as dust in vrban areas. Thus land use
activities which result in erosion and sedimentation, or which contaminate storm-
water runoff with this polfutant, are prime causes of accelerated eutrophication.

Flood Damage

Flooding is a natural occurrence. Problems arise when commercial, institutional,
residential, and other types of development are improperly situated in a flood plain.
Flooding and the potential for damage on improperly developed flood plains can be
exacerbated by hydrologic changes in a watershed, for example, through the creation
of extensive paved and impervious fand areas. Large impervious surfaces and de-
creased infiltration, an outgrowth of urbanization, increases the level of flooding by
altering the character of a watershed so that too much water runs off at one time.

Erosion and sedimentation also contribute 1o flooding. Sediment deposited in a
stream elevates the streambed so that the banks of the stream are more likely to be
overtopped during 2 storm evernt.

CAUSES OF PROBLEMS

Water quality is a function of land use activity including construction, urban
development, transportation. mining, agriculture, and forestry (see Table 3). The rela-
tionship between the above land use activities znd the aforementioned water manage-
ment problems will be discussed bricfly as follows:

Construction/Development

Each vear nearly 50,000 acres of land in New York State come under development
through public and private construction activities. Although this represents a very
smalt portion of the state’s land area, sedimentation, stemming from erosion at con-
struction sites, can cause locallv severe water quality problems. Construction activities
often are accompanied by removal of riparian vegetation and by stream channelization
or realignment.

Most of the land where construction occurs is situated at the fringes of large
metropolitan areas. In contrast to mere highly urbanized fringe areas, sediment
delivered to streams and lakes from construction is generally low in rural areas of the
state due to the retatively few acres disturbed. Nevertheless. small acreages inade-
quately treated with erosion control practices during and following construction can
add significant quantities of sediment to strearns and lakes. resulting in locally severe
water quality problems, even in rural watersheds {see Figure 5).

Sediment Volume-Tons!Sq Mile/Year

1 Woodland 100
2 Mixed Rural Areas 00
3 Farmland 500
4 Light Development 10,000
5 Heavy Development 100,000

Figure 5. Erosion from construction activities is bigh on a volume comparison with other land
uses. The amount of sediment reaching a water body from a particular site is highly
varighle and is dependent upon a number of factors such as acres of disturbed area,
proximity to waterways, soil type and slope (L.B. Leopold, 1968)
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Floods are a natural occurrence. Problems arise when homes. roads,
and other developments are placed in their path. Most flood problems
exist because of improper floodplain development during the
sometimes long periods between floods. These problems increase as
forests and pastures along rivers are converied o cropland or infensive
urban uses. (Photo courtesy of Elmira Star-Gazetie, Inc.}

A variety of construction actéivities are sponsored by the public sector. Examples of
major construction zctivities include highway and bridge construction. sewage treat-
ment facilities, public housing. and institutional facilitics. The private sector sponsors
a variety of construction projects, including industrial. commerciat. and residential
development. Both public and private sector sponsored projects can impiir stream
usage if proper precautions are noi taken during and following construction. Chapter
6 discusses practices which will minimize off-site damage (o streams from construc-
tion activities.

Urbanization

Nearly 5 percent of the land in New York State is urban. Urbanization is a natural
outgrowth of construction and developmental activities. The physical and chemicat
characteristics, and the biological structure of urbun streams., are generatly quite dif-
ferent from those streams draining a rural or natural watershed. Specifically, the
tvpical urban stream exhibits a paucity of life with the inhabiting organisms being
those normalty associated with stressed environmenss related to hydrologic changes
and point and nonpoint source pollution. The factors which affect urban streams
where point source discharges and sewerline overflows are absent are presented in
Table 4.

Significant hydrologic changes which affect peak and base stream flow normally
occur in urbanizing areas. A direct refationship exists between the number of hankfull
flows that occur and the extent of urbanization. Studies by Leopold {1968} provide
the following rule of thumb: When the watershed is in a rural or natural condition,
bankfull flows usually recur once or twice annuaily. When watershed imperviousness
reaches 40 percent, bankfull flows occur three times annuaily.

When the drainage area is completely developed. the streamn fills from bed to
banktop with runoff on an average of 5-6 times each vear. Table § shows the refarion-
ship between the intensity of development and the frequency of annual flooding.
Streams draining urban or developed watersheds average twice the channet width of
rural streams due to increased runoff and subsequent stream bank erosion. It is
estimated that [5 years are required for the enlargement period to end.



TABLE 4
EFFECTS OF URBANIZATION ON STREAMS

« Increased stormwater runoff, which in turn causes an increase in the
frequency and severity of flooding, accelerated channel erosion, and
alteration of the streambed composition.

« Alteration of the natural stream temperature regimen.
» Alteration of the character and volume of energy inputs to the stream.

+ increased entry of toxic substances such as heavy metals, pesticides.
oil, road salt, synthetic crganic chemicals. detergents, etc.

« Elevated nutrient inputs to streams.

» Increased entry of sediments to streams.

- Elevated inputs of organic matter to streams.

« Litter, dumpage of rubbish and debris along stream banks.

TABLE 5
RELATIONSHIP BETWEEN INCREASING URBANIZATION
AND INCREASES IN MEAN ANNUAL FLOODING(@}

Annual Runoff Generation
{tncrease in Mean Annual Flood)

Impervious Percent of Area Served by Storm Sewers

Cover 0 20 40 60 80 100
0-2v2 1.0 1.1 1.1 1.1 1.1 1.1
225 1.1 1.2 1.2 7.2 1.2 1.2
510 12 1.3 1.4 1.4 14 1.4
10-20 13 1.4 1.7 20 21 2.1
20-33 14 1.8 2.0 2.4 25 25
3350 15 22 24 27 28 30
50-75 1.8 2.5 30 38 4.0 42
75-100 25 3.0 42 5.0 54 6.0

fa} Source: Tourbier. J. and R. Westmacott. A HANDBOOK OF MEASURES TO
PROTECT WATER RESQURCES IN LAND DEVELOPMENT: The Urban Land
Institute, Washington, D.C.; 1981,

In addition 10 increasing peak tlows, urbanization reduces infiltration and therefore
base flows. This occurs because the imperviousness associated with urbanization
results in a larger percentage of direct runoff leaving a smaller amount of water
avaitable for scil moisture replenishment and for groundwater siorage. Figure 6 shows
the typical hydrographic changes due to increasing the area of impermeable paved
surface — roofs, ¢ic. — in an urbanizing or developing area.

In addition to the influence of urbanization on the peak and base flows of streams,

urban stormwater runoft transports pollutants from the fand surface 1o rivers, streams.

and lakes. The problem is particularly severe in urban and urbanizing arcas where
paved surfaces collect pollutants which are rapidly washed into drains and surtace
waters during rainstorms. Paved surfaces allow stormwater 1o run unchecked into
surface walers.
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While the need to manage stormwater runoff for flood prevention purposes has
fong been acknowledged, the full magnitude of the pollution problems from urban
stormwater hus only recently been recognized. Calculations based on 2 hypotihetical
but tvpical 175, city indicate that the runoff from the first hour of 2 moderate-to-
heavy storm ibrief peaks to ar least % inch an houry would contribute considerably
more pollutional jvad than would the swme city's sanitany sewuge during the same
period of time. 28 shown in Table 6.

TABLE 6

COMPARISON OF POLLUTIONAL LOADS FROM HYPOTHETICAL CITY(@)
STREET RUNCFF VS. RAW SANITARY SEWAGE

Contaminant
Loads on
Recewing Waters Secondary
Street Surface Ratio Plant
Runoff Raw Sanitary Sewage Street Etfiuent
(ib/hi) (mg/i) (binn Pl Sewage’  (ibihr)
Settleable &
Suspended Sclids 560,000 Kl 1,300 430 130
BODg 5.600 250 1.100 51 10
CcOD 13.000 270 1.200 " 120
Total Coliform 40 x 4012 250 x 108 a6 x 1074
Bactena Crgamisms/hr  Organismsiliter Organismshr 00087 46 x 1010
Kjeldahl Nitrogen 880 50 210 4.2 20
Phosphates 440 12 aC 8.8 2.5
Zinc 260 020 J 84 310 —
Copper 21¢] C.0a 07 470 —
Lead 230 .03 013 1.800 —
Nickel 20 0.01 J20az 483 —
Mercury 29 9.67 227 1ie -
Chromium 44 004 27 26C —

ta} U.S. Enwvironmental Protection Agency Water Poiiulion Aspects of Street Surface
Contarminants, EPA-R2.72-081. Office of Research anc Monitoring. Washingten. D.C..
November 1972

{b} Loadings discharged to receiving waters {(average hourly ratel.

{cy Ratio of loadings: street runoff'sanitary cischarge.

It should be nated that the culculations in the gible are for o swation in which
strects are cleaned dntentionatly or by rnfalls on ihe average of abowt unee even
fve ks Thus, the above discharge of contummaied susot could concenaih ooour
B Uy wovear O te buses of this intoroiacon thoee s b guaostion that sireet
SUFFRC COEMIELETS WATEINL SOTions CONNMAeraion as 1 sonrce of recsiving wlcr
polluton sarncalarly m ciees when such discnarges of conumimanis comgide winh
times of fow streamifiow or pooe dispersios:

Pvprcal nonpoine sources of polhption found ar the urbat ens conment e iden-

Ditiedd 1 T




TABLE 7
SOURCES OF URBAN RUNOFF

Street pavement. The components of road surface breakup. including degradaticn
of asphalt, tar, and other oil based-substances, become a part of the urban runoff
loading. The amount of pollutant depends on the age and type of surface, the
quantity and type of traffic. and the weather,

Motor vehicles. Fuels and lubricants spill or leak, particltes are worn off from tires
or brake 1inings, exhaust emissions collect on the road surface. and corrosion
products or broken parts fall from vehicles. While the quantity of material
deposited from individual motor vehicles may be small, the combined impact
from numerous vehictes is significant. Vehicles are the principal nonpoint source
of asbestos and some heavy metals including lead.

Atmospheric fallout. Air pollutants inciude dust. contaminants. and particles from
stacks and vents. from avtomobiles and planes. and from exposed land. The air-
borne matter will settle on the land surface and wash off as contaminated runoft.

Vegetation. Leaves. grass clippings. and other ptant materials that fall or are
deposited on urban land may become part of the runoff problem. Guantities

methods.

Spills. Producers and manuyfactures must store and use iarge guantities of
hazardous substances to supply the goods we demand. Sometimes — through
mismanagement. neglect. or unforeseen accidents — leaks or spiils of these
substances introduces them into the air. land. and water. Consumer products such
as paint thinner, lacquers, wax resins. detergents, etc., aiso find their way into
storm drainage systems.

Land surface. The type of ground cover found in a drainage basin and the amount
of vehicular and pedestrian tratfic is a function of land use and will affect the
quality of runoff.s »

Litter. This consists of various kinds of discarded refuse items. packaging
materiais, and animal droppings. Although the quantities may be small. the poliu-
tant sources can be significant and may be the most visible form of urban runot!

Anti-skid compounds and chemicais. in the northeast. urban areas empioy large
amounts of substances designed to melt ice in the winter. Salts, sand. and ash are

the commonly used agents. A variety of other chemicals may be used as fertilizers.

pesticides, and herbicides. Many of these substances will become part of the
urban runoff.

Construction sites. Soil erosion from land disturbed by construction is a highiy
visible source of solids in urban runoff. important sites include large-scale projecis
such as highway construction and urban renewal. Construction methods and con-
trol measures will influence quantity and quality.

Storm sewers. These tend to accumulate deposits of materials that will eventually
be dislodged and transported by storm flows,

Combined sewage ovetrtlow. Wet-weather loading from combined stormisewage
overflows may be many times larger than loads discharged from treatment plants
during storms, and equal or exceed total annual discharges from treatment plants.
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Transportation

Stormwater runoff from the vast network of highways, roads, and streets in the
state has a potential for impacting streams. Roadbank erosion, for example, con-
tributes substantially to stream and lake sedimentation in many communities in the
state. The problem is aggravated by a fack of vegetative cover along roadbanks and in
roadside ditches. In addition. as a part of routine maintenance, highway departments
often remove debris and soil from roadside ditches with heavy equipment. This often
results in the disturbance of vegetation. which accelerates erosion and sedimentation.
Frequently, no effort is made to reestablish and maintain roadside ditch vegetation
once it is removed.

A similar problem relates 1o highway runoff following winter sanding operations.
Deicing agents and sand are used extensively throughout New York State during
winter by state. county. towr, city, and village highway depariments. Some have ad-
vocated substituting sand for deicing agents where chemical congamination of ground-
water poses A threat. However, unless proper practices are employed, sand spread on
highways often is transpocted to roadside ditches and stormwater drainage systems
where as much as 20 pereent may reach a stream according to the New York State
Department of Transporiation.

Mining

There are nearly 1.800 known mines occupying about 100,000 acres in New York's
cominunities, Sand and gravel operations account for nearly 83 percent of the mining
activity oceuarring in New York. Of these, about 76 percent or 1,000 are ciassed as
surface mines and 16 percent are subsurface mines. The balance, or 8 percent. are
underwater mines,

Almost ali water quality degradation in streams associated with surface and sub-
surface mining can be attributed to ¢rosion and sedimentation stemming from im-
proper placement and maintenance of mining access roads, transportation of sediment
from exposed soil surfaces tn open pit mining during periods of high runoff, and im-
proper placerment of mine tailings. spoil banks. and stockpiles. Proper mining and
mine-land reclamation practices can minimize these problems.

Sail loss from unstable roadbanks in New York State auerages 29
tons/bank mile. In 1975, abou! 4,505,800 tons of soil were lost from
154.000 bark miles of unstable roadbank. Much of this soil is
transported directly to streams (L'SDA Soil Conservation Service Ero-
sion and Sediment Inventory, 1975,



Lmiess proper conttainment practices are
instailed at bighway maintenance facilities,
stockpiles of sand wsed in winter as a bighuay
abrasive may be transported by stormuwater
runoff 10 a stream where it is deposited as
sediment.

{ntit remedial land treatment measures were
appliied. this abandoned gravel mine con-
tributed more than 235 tuns of soil per year
to @ small trowt stream recefting stormupater
runcff from the mine (E. Blaclkrnere, 198])

Agriculture

Agriculture and agribusiness are leading industrics in New York State and a critical
sector of the State’s cconomy . Nearly 31 percent of the land area of the Swate, com-
prising about 9.4 million acres. is devoted o agriculture,

Agriculture cun be compatible with and can even compiement stream conservation
needs. However, if proper management practices are cither ignored or disregarded.
agriculiural uctivities may come into direct conflict with stream conservarion re-
quirements. Table 8 identifies potential sources and effects of agricultural nonpoing
soufce contaminants on water quality.

The removal Of stream bank vegetation to create additional cropland, and the
overgrazing and trampling of livestock along streams, are among the most important
activities in New York State that have led in the past to focally severe stream conser-
vation and water quality management problems which persist at the present time (sec
Figure 7). These activities not only contribute to ¢rosion and sedimentation, but
through the removal of the vegetative canopy along 4 stream. water temperatures
increase significantly during warm periods in summer to the detriment of a cold
water fishery.
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TABLE 8

SOURCES AND EFFECTS OF AGRICULTURAL NONPOINT
SOURCES ON WATER QUALITY

Water Quality Problermn Possible Non-Point Sources
Nutrient Loading — fertilizer application
(nitrogen, phosphorus) — 50il erosion leading to sedimentation

— animal wastes including barnyard runoff and
improper storage and application of manure

Sedimentation - improper tillage and crop culture practices
followed by cropland runoff
— overgrazing by livestock leading to erosion

Oxygen demanding organics — animal wastes including tarnyard runoff and
improper storage and application of manure

nfectious agents — animal wastes including barnyard runoff and
improper storage and application of manure
Pesticides — transported in solution in cropland runoff
— absorbed to detached s0il particles
— aerial drift

Intiuence of damage
of stream habitat

by livesiock
Tramping I
v
,L increased Decrease of
Physicai bank( arosion —==» Sireamside vegetation—
damage, i.e., shrubs, small trees,

caving and sloughing grasses and forbes

ioss of protective
F . Sedimentation

N
Waler temperatures
e:evated due to
decreasec shading

4

cover for trou
Adverse impac!
on stream Insects

: Adverse impact

| on trout Temperatures exceed

! .

i Decreased food reproguctive tonera?ce range for .

: T FOQUCLICN an rat

i supply far trout success eproduction and genera
success of trout

NET RESULT
Lower popuiation
numbers or elimination
of trout

Figure = Conceptualized Flow Chart of Adverse Effects uf Streani Habitat Damage by
Livestock on Trout Populations. (C.L.Armour; Bureau of Land Management:
1978).



Removal of natural vegetation can
destabilize o stream bank and result in
substantiagl sotf erosion which represents
a foss of future productivity (o the lund-
cuner and which also impairs the bintic
potential of a stream {West Branch of
the Delaware River) Phatograph cour-
tesy of USDA Soil Conservation Service.

Note the lack af stream bank vegetation
along this tributary 16 Oneida Lake. The
USDA Sail Cemservation Sertice bas
established soil loss tolevance guidelines
Jor various soil groups. The tolerable
soil logs for most of Neu York's crop-
land is three tonsiacrefyvear. This is o
rate at which soil productivity will ot
be reduced orver time. For muck crof-
land, the soil loss ranges betwevn Six
and twelve tons per acre and Is orer
tuwenty tons frer acre i osome focations,
Some of this soil reaches streams where
it is deposited as sediment (US4 Soil
Conservation Erosion and Sediment
Inventory, March 1975) Photograph
courtesy of J. Goerg-DEC.

A significant number of stream segnients
in New York's rural communities show
signs of extensive dbuse ax a result of
cvergrazing by fivestock. Fisheries
specialists recogriize that undiniited caceess
of Hrestock ey streams has been responsi-
ble for causing damage fo trowd strecms
in dairy regions of the state. Orazing
Ifvestock destroy the vegelative corer and
care i orerbanging streanr buhks,
thereby elintrricting the most imfrortant
frout babital as this tribuiary o the
Black River illustretes. Sympbtems for o
streant in an hepaired condition inciude
bank caving. channel straightening and
widening. decreased average water depth,
a kigh percertage of bottom area with
supertmposed sit and sand. and limited
streqm shading.
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Nutrient enrichment is another aspect of agricuiture thag is of particular significance
not only to streams. but to lakes and reservoirs inte which the streams flow. Nutrients
associated with the transport of soils from cropland, barnyard runoff, manure *‘mis-
management.” and unlimited access of livestock to a stream can accelerate the eutro-
phication process of both streams and lakes. thus impairing their use as 2 water supply
or for recreation. Stormwater runoff can afso transport pesticide residues and organic
substances to streams from croplands if precautionary measures are not applied.

Forestry

Nearly 57 percent, of 17 million acres. of the land in New York State is forested.
Over 14 million acres are considered as commercial forests that can be harvested.
Foresters. soll scientists, and water resource managers generally agree that almost all
warter quality degradation associated with torestry activities in the state can be at-
tributed to erusion and sedimentation refated to the design, location, construction,
ust. maintenance, and ahandonment of logging roads. skid trais. and log landings.
The prospect of water pollution by sediment is frequently present because of the use
of heavy equipment on roads that are built for a transitory use which tends to
preclude substantial investments in sophisticated erosion control or prevention
deviges.

EROSIGN FROM LOGGING ROADS AND S5KiD TRAILS LOCATED TOO
CLCSE TO STREAMS CONTRIBUTES TO SEDIMENTATION. TRE DEPOSH
TION OF WASTE MATERIALS SUCH AS LIMBS AND BRANCHES IN A
STREAM CAN CAUSE A SHIFTING OF THE STREAM CHANNEL AND IN-

CREASED SEDIMENT LOADING.

Another category of concern is the thermal effects on water from the cutting of
stream bank vegetation. The extension of clear cuts and even the removal of ondy a
purt of the forest canopy close 1o a stream can result in g larger variation of stream
water temperature. The thermal balance of the waterbody can be significantly altered
due 1o the increased penctration ot direct suntight. This has been shown to be
especially eritical for small streams. particuluarhy during periods of low flow.

Bamyard runcff, as well as physical disturbarnices to a stream catised by
unlimited access of lHvestock, impairs water qualiity and fisheries babitat.



CHAPTER 3: TECHNIQUES FOR
ASSESSING LAND USE
IMPACTS ON WATER
QUANTITY AND QUALITY

Numerous techniques have been developed 1o assess water quantity and quality im-
pacts stemming from different land use activities. The purpose of this chapter is to
identify several methods for estimating runoft from urhan areas. and for predicting
water quality responses to changes in land use. It is not the intent of this chapeer 1o
train the manual user 1o directly apply the techniques discussed herein. Rather, the
manual seeks to raise the levet of awareness by presenting concepts and to steer the
user to others who are versed in the application of the techniques.

ESTIMATING RUNOFF FROM URBAN AREAS

As population density and land vatues increase, the effects of uncontrolled runoff
may become 2n ecconomic burden and a serious threat to the health and weli-being of
a community and its citizens. There is a need for thorough understanding of storm-
water runoff problems associated with rapid conversion of undeveloped land to urban
use and for adequate technical procedures for assessing the effects of land use changes
on streamflow . Estimating the magnitude and frequency of future flood events is an
essential first step in the systematic planning and instaliation of structural and
nonstructural measures 10 reduce hazards to acceprable levels.

The USDA Soil Conservation Service has prepared 2 technical manual, entitled
“Urban Hydrology For Small Watersheds™, Technical Release Number 55, for
estimating runoff from urban areas. A methodotogy for estimating increases in runoff
due to urbanization. including runoff volume and peak rates of discharge, including
time of concentration. travel time. and lag time is presented in the manual. The
volume of runoff is determined primarily by measuring the amount of precipitation
and by evaluating infiltration characteristics related to soil tvpe. antecedent rainfali,
tvpe of vegetative cover, impervious surfaces. and surface retention. Travel time, the
time it takes water to travel from onge poing to another, is determined primarily by
stope. flow length, depth of flow, and roughness of flow surfaces. Peak rates of
discharge {the flood peaks) are based on the relationship of the above parameters as
well as the total drainage area of the watershied. the location of the development in
relation 1o the total drainage area. and the effect of anv flood centrol works or other
man-made storage. Technical assistance for making these determinations so that runoff
from urbanizing areas can be estimated is available from County Soil and Water Con-
servation IDistricts.

METHODS FOR PREDICTING WATER QUALITY RESPONSES
TO CHANGES IN LAND USE

A number of techniques have been developed o assess the impacis te water quality
from nonpoint sources of pollution associated with various land use activities. Many
of the techniques that have been developed are highly sophisticated and clearly
bevond the scope of this manual. This manual will present several reiatively simple
techniques which local planning agencies and environmental conservation cormmis-
sions might wish 10 emplov to make cursory assessments of the impacts of land use
on water quality.

Radz Methodology for Predicting Stream Temperature Change

in Response to Alterations in Riparian Vegetation.

As discussed in Chapter 2 (Stream Problems). trout cannot survive for more than a
few days in waters which exceed 75°F. Any land wse activity, such as agriculture, log-
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ging, or urbanization, which eliminates stream shading through the removal of
riparian vegetation has the potential for elevating stream temperatures above the
toierance himits of a cold water {trout) fishery.

Predicting stream temperature variations in response to changes in land use is an
essential element of the stream management task. To this end, a simple model has
been developed which will facilitate estimation of the effect of removal or re-
establishment of riparian vegetation on downstream temperatures. The basis of the
analysis is that stream temperature is influenced largely by absorbed solar radiation.
Since other variables, including air temperature, evaporation. and conduction, have an
insignificant influence on stream temperature, they are omitted from the modet. The
modei provides a step-by-step methodology which. with a set of nomographs, enables
the user to predict changes in stream temperature response to alterations in riparian
vegetation. The model is available upon request from the Bureau of Water Resources,
New York State Department of Envirenmental Conservation, 5 Wolf Road. Albany.
New York 12233

The Universal Soil Loss Equation

Sediment is characterized as the largest single nonpoint source water poilutant. Con-
sequently. a major effort has been made to develop methods to estimate erosion and
sedimentation from different land use activities. The Agricultural Research Service of
the U.S. Department of Agriculture developed the ‘Universal Soil Loss Equation’
(USLE) for predicting the soil loss on cuitivated lands to ascertain whether or not soil
and water conservation practices should be implemented. In more recent years, fac-
tors in the USLE have been modified tc enable predictions to e made of soil Toss in
forested watersheds or urbanizing areas.

The USLE takes int¢ account the influence of total rainfall energy for a specific area
and is expressed as follows:

A = RKLSCP

where A is the computed average annual soil loss per unit area; R is rainfall factor: K
is the soil erodibility factor: L s the slope length factor: § is the slope gradient factor:
C 1s the cropping factor; and P is the erosion conirol practice factor. The limitation of
the USLE is that, whiie it is used to predict sofl foss from 4 unit area. it does not
predict how much soif actually reaches a stream or luke. Nevertheless, this tool may
be used to estimate "pross erosion’” which. as described below, is 2 necessary
parameter (¢ have in estimating sediment vield to streams. Communities may wish 1o
avail themselves of the technical assistance provided by County $oil and Water Con-
servation Districts in applving the USLE 1o soil vrosion problems.

Sediment Yield

The term “sediment viekld™ may be defined as the amount of croded nmuateriad that is
trunsported and deposited in g stream either as suspended sediment or as settied hed
material. or hoth.

sediment vield is dependent on gross erosion in the watershed and on the ability
of runoff to ransport and deposit nacerial into streams and fakes. The vield from g
given area varies with changing patterns of precipitation, cover. and land use.

There are several wavs 1o caleulate the sediment vield of o watershed. depending on
the data available. Average annual sediment yvields may be obtained from: (1) measured
sediment accumulations: (2) sediment-rating curves, flow-duration techniques;
i3} predictive equations; and (4} gross erosien and sediment delivery ratios. Of these
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techniques. only the latter — gross erosion and scdimen? detivery ratios — will be
discussed. There are other techniques that are bevond the scope of this manual. !

Gross erosion in 2 drainage area includes sheet and rill erosion, and channel-tope
erosion {gullies, valley trenches. streambank erosion. eic.). Gross erosion can be
estimated by using the Universal Soil Loss Equation discussed above., The sediment
delivery ratio is that fraction of the soil removed by gross erosion which is delivered
to a stream as follows:

Y = E (i)

where Y is the sediment vield, E is the gross ¢rosion. and D is the sediment ratio.

Several factors affect sediment delivery ratios: tvpe of sediment sources. size and
texture Of erodible materials, climate, trunsport svstems, fand use. proxinity of sedi-
ment soUrces, source size, watershed characteristics, and the nature of depositionad
areas.

There are no generatized sediment delivery relationships that can be applicd to
every watershed situation. However, trend data from widely scattered areas show that
sediment delivery ratios throughout the country vary inversely as the .2 power of
the drainage area.? This relationship is {Hustrated by Figure 8.

Rough estimates of sediment delivery ratios can be made through the use of Figure
8. but such estimates should be blended with judgement of other influencing factors
such as soil texture. type of eroston. and areas of deposition within the drainage urea,

Vollenweider Analysis

The trophic condition of a lake is influenced in part by the concentration of
nutrienis transported to it by streams in the drainage system. Phosphorus, in par-
ticular, has been singled out for attention. partly because it is the nutrient which
causes eutrophication in freshwater lakes and streams. and partly because its intro-
duction is, for most streams and lakes, easier to control than other nutrients such a
nitrogen.

1 Techniques for estimating sediment vield are more fully discussed in "Methods for
Identifying and Evaluating the Nature and Extent of Non-Point Sources of
Pollutants™, U.S. Environmental Protection Agency. EPA-430/9-73-014. October
1973. See 2lso “"Loading Functions for Assessment of Water Pollution Nonpoint
Sources”. LS. Environmental Protection Agency. Washington. D.C.. Environmental
Protection Series, EPA-GO0/2-76-151. Mav 1973,

L.S. Department of Agricuiture, National Engineering Handbook. Section 3.
“Sedimentation’. USDA - SCS (1973).
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The Vollenweider Analysis provides a relatively simple method for estimating the
trophic condition of a lake. It is based on the relationship between total phosphorus
loading and mean depth zs illustrated in Figure 9. The trophic status of a fake may be
predicted by plotting the mean lake depth and total phosphorus loading on the
Vollenweider curves shown in Figure 9. The plotting of this information will provide
an indication as to whether or not total phosphorus loading is sufficient to alter the
trophic state of 4 lake. Initial phosphorus loading estimates from nonpoint sources can
be made by applving the loading coefficients for various land use activities found in
Table 9 t¢ unit areas of land use in a watershed. The conversion factor for changing
kg/ha in Table 9 to g/m? for application to the Vollenweider curves (See Figure 9) is
expressed as kgha .1 = g/m? or simply multiply kg/ha x .1. Mcan depth data for
many lakes can be found in the New York State Lake Classification and Inven-
tory — 1982 Annual Report available from the Bureau of Water Research, Room
317, New York State Department of Environmental Conservation, 50 Wolf Road.
Albany. New York 12233,

Refined modelling techniques for determining phosphorus loading and trophic stare
have heen developed which are bevond the scope of this manual. Planners and others
who have an interest in learning more ahout or actually implementing these refined
assessment techniques are encouraged to contact the Bureau of Water Research.
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Figure 9. Total Phospborus Loading vs. Mean Depth Relationship Showing Degrees of
Eutrophby. Note that “ewtrophic’ refers to a nutrient rich lake baving high produc-
tirity characterized by algal blooms and/or substantial rooted agualic pegetation.
Water in a eutropbic lake is normally turbid and may appear as "'pea soup’ at
certain times of the year. An “oligotrophic'' lake is low in fertility and is bighly
transparent. A 'mesotrophic’’ lnke is one whick is becoming ewirophic. (Taken
from Vollenweider, 19068}



TABLE 9

TYPICAL VALUES OF NUTRIENT RUNOFF COEFFICIENTS

Land Use

Urban
Forests
Agricuftural

Urban
Forests
Agricultural

Agricultural
Row crops
Close-grown ¢rops
Pasture & meadow
tdle (faliow} land

N03-N + NH4N
kgihatyr
High Low Ave
5.0 1.0 2.0
3.0 0.5 16
10.0 1.0 5.0

Diss inorg-P

kg/halyr
High Low Ave
20 0.5 1.0
0.1 0.01 0.05
0.5 0.05 01

Nitrogen loss,

Kg/Nihalyr
N03+ NH 4 Total-N
1.6 37.0
1.7 150
2.3 25
38 67.0

Total-N
kgthalyr
High Low Ave
10.0 25 50
5.0 1.0 2.5
10.0 2.0 50
Total-pP
kg/halyr
High Low Ave
5.0 1.0 1.5
0.8 0.05 0.2
1.0 0.1 03
Phosphorus loss,
kg/Plhalyr
Diss Inorg Total-P
a.21 1.62
0.13 0.47
0.22 0.24
0.05 1.23

1 USEPA, Cffice of Research and Devetopment, “Estimating Nutrient Loadings
of Lakes from Non-Point Sources”, EPA-660/3-74-020, Ecological Research

Series, August 1974,
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CHAPTER 4: STEPS FOR
SOLVING THE PROBLEM

(A PLANNING AND PROBLEM-SOLVING FRAMEWORK)

The purpose of this chapter is to present 2 planning and problem-solving framework
for addressing critical streamn corridor management issues. problems. and needs.
Without such a planning framework. problems and issues may be addressed in
piecemeal fashion, decision-rmaking will be disjointed. and actions taken will tend 1o
be fragmented and unrelated. Most important, actions taken without a planning over-
view or focus provide little or no assurance that critical natural and cultural resources
within the stream corridor are being protected or enhanced. The planning und
problem-solving framework in this chapter is presented in o siep-by-step formar s
follows:

STEP 1: IDENTIFY THE PLANNING AREA

The first step is to identify the planning area. This may be accomplished by obtuin-
ing a base map of the principal drainages and subdrainage basins within the communi-
tv. Planning area boundary lines then should be superimposed on the base map {see
Figure 10). The planning area should include ali that land area from which stream cor-
ridor management problems are perceived to arise. The planning area could include
an entire watershed: it is suggested thar it not be less than several hundred feet land-
ward from both banks of a stteam. Under no circumstances should it be less than the
100-vear flood plain. At this stage. the planning area boundary should remain flexible
There will be ample opportunity to fine tune the planning ared boundary and to
establish stream corridor management boundaries as information is assembled and
analyzed in subsequent steps.

STEP 2: INVENTORY AND ANALYSIS OF LAND USE
AND ENVIRONMENTAL RESOURCES

In Step 2. existing land use and natural and culturd resources in the planning area
should be mapped. The maps used for this work should be 2t the same scaie as that
used in establishing planning area boundaries. This will facilitate comparison of data in
analyvzing developmental trends and environmental constraines (See Figure 11

Existing Land Use and Developmental Trends

Evaluate existing land use and county and local economic development trends in
the planning area or that impact the planning area. include in the evaluation such
growth-inducing factors as current and anticipated major puhlic and private capital in-
vestments: for example:

— industrial expansion

— major commercial development

~ suburban residential development

— development of narural resources (e g.. forestry, mining. recrearion. ete.)
— other social and economic factors

The evaluation should include (a) development thar has occurred over the past few
vears. (b) developmental activities which are curcently influencing the patrerns and
magnitude of growth in the planning area. and (¢) development now in the early
stages of programming which may impact the stream corridor ten or twenty vears
hence. This evaluation should show patterns and intensity of land use in the planning
area. including urban and non-urban uses in undeveloped areas. The relative density
and classification of development, i.e., industrial, commercial, residential, etc.. should
be mapped.
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Natural and Cultural Resource Inventory and Assessment

An inventory of natural and cultural resources in the pianning area should be
prepared. This inventory will involve acquiring, field checking (where appropriate)
and mapping data, on overlays on the base map, the following kinds of information:

» Surficial and bedrock geology.

+ Soils and related information on deveiopment constraints and potentials, in-
cluding soil depth, soil erodibility, soil structure, soil wetness, soil percolation,
and slope.

» Major vegetative types.

» Surface and groundwater hydrology. {Include water quality classifications.
known aquifers and aquifer recharge areas, and [akes).

» Histerical and archeological sites and districts.
+ Wetlands.

+ TFlood plains and areas of tidal inundation {including flood plains not identified
on HUD maps}.

« Agricultural lands.

» Fish and wildlife habitats by species.

+ Rare or endangered plant and animal species in study area.

» Areas of outstanding scenic quality, e.g., waterfalls, scenic vistas, etc.

The preceding iterns are illustrative of factors that should be considered in the
naturzl and cultural resources inventory. This list is not meant to be all-inclusive. Ad-
ditional relevant factors, as may reiate to the local situation. alse should be identified
in the inventory. Areas subject to special protective measures, such as park lands or
rivers that have been designated in the State’s Wild and Scenic River Program, and
streams for which fishing easements have been acquired. should be identified and
mapped (see Figure 12}

The resources inventory must be based on reliabie and acceptabie sources of infor-
mation such as that which is avaitable from county soil and water conservation
districts. United States Geological Survey's research papers. and from federal and state
flood plain maps. The Department of Environmental Conservation publication
**Natural Resources Inventory: A Guide to the Process’™ may be helpful for identifving
potential sources of information. Information also might be obtained from regional
and lecal planning agencies, county environmental management councils, local conser-
vation advisory councils. and conservation advisory boards. Many of these agencies
have prepared natural resources inventories, open space indexes, and natural resource
pians. |

A assessment of the existing benefits that the natural and cultural resources in the
planning area provide to the community should be made. The assessment should also
examine the potential for restoring or rehabilitating a resource, 2 fishery, for example.
This can be a descriptive statement which recognizes the importance of the resources
10 the community. i.e.. whether the resource serves (or could serve)} active recrea-
tional interests such as fishing, or passive recreational interests such as sightseeing. or
water supply needs, etc. The assessment should be based on the natural and cultural

TESOUrce inventory.

Environmental Constraints Analysis

Information from the resources inventory should be used to evaluate constraints to
growth and development in the planaing area such as flood plains, critical wildlife
habitats, high soil erosion potential, historical landmarks, scenic vista, high ground-
water table, wetlands, etc.

1 Map information may be obtained from the Map Information Unit, New York
State Department of Transportation, Building 4, Room 105, State Campus,
Albany, New York 12232, 518-457-4755.
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For some situations, a three-element scale for rating constraints to development as
“slight,”” “moderate,” or “'severe’” might be useful. Transparent overlay maps of the
various resource features can be superimposed upon one another and from this a sum-
mary map can be produced that can be used for making informed land use decisions
in the planning area {sce Figure 13).

In undertaking the constraints analysis, it will be useful o consult with other plan-
ning agencies. environmental management councils and conservation commissions and
also, professional resource managers, to assist in the classification and interpretation of
information in the natural resource inventory. The sources of data and methods used
in the analvsis should be included as part of the narrative in the report.

STEP 3: PROBLEM AND NEED ASSESSMENT

Identifying the water problems, needs, and opportunities for use or environmental
enhancement is one of the most important steps of the evaluation process. Problems
and needs should be separated into three categories: in-stream problems. stream cor-
ridor problems, and watershed problems as discussed below:

In-Stream Problems and Needs— Under this category problems directly related
10 the bed and banks of the stream, as well as to the streum proper, should be dis-
cussed. Problems, such as those described in Chapter 2 — for example, destruction of
fisheries habitat through stream ¢hannetization, removal of sireambank vegetation,
sedimentation, and problems related to littering of streambed with trash or rubbish.
including bottles, cans, or other debris - should be briefly discussed. The location of
these problems and sources should be mapped on a base map overlay. As a corolary
to the problems. management needs such as fisheries manuagement. water quality
management. flood plain management, recreational development, restoration or
rehabilitation of scenic resources, etc.. should be discussed.

Stream Corridor Management Problems and Needs — Aside from the direct
impacts of various activities (o the bed and banks of a stream, the stream corridor is
the {and unit that normaliv has the greatest influence on the quality and character of
stream. A stream is most vulnerable to sediment stemming from erosion and sunoft
which originates in the stream corridor. or 1o Neat gain through removal of a siream
corridor’s vegetative canopy. Also, portions of a stream corridor may be flood prone,
Thus, flood prone areas. and land use activities in the stream corridor which adversely
affect a stream. whether they are related o agricuhiure, forestry. constructiorurban
encroachment. or mining activities. should be identified and mapped. A deseription
also should be made of these activities and bow they are impacting the strean., v,
whether it 18 a quantity or quality relationship. or alteration of the biologicil structure
of the stream. Professionu resource managers from Regional Offices of the Deparnt
ment of Environmental Conservation. County Suit and Water Conservagion Districts.
2nd county and local planning agencies and environmental management counils
should be consulted during this assessment 1o the extent necessary.

Watershed Management Problems and Needs — [f local communitics are o
protect and conserve the resources of streams and creeks. they may have to look
- beyond the water course and stream corridor and consider the watershed in s en-
tirety. Because of the cause/effect refationships of various processes inherent in fand
use to streams and creeks. water courses serve as an index of health of the entire
watershed. Accordingly, stream management problems related o various land ose ae-
tivittes that extend beyond the stream corridor. which are more of 4 watershed-wide
concern, should be described and mapped. Here again the assistance of professionat
fesource managers may be necessary.
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STEP 4: ESTABLISH THE STREAM CORRIDOR MANAGEMENT BOUNDARY

While there is no precise scientific formula for determining the optimum boundary
location for any single stream corridor management unit, completion of the preceding
steps should facilitate this process. The stream corridor management unit should have
a ““floating”’ boundary.

A floating stream conservation and management corridor varies in width according
to the location of important natural resource features and environmental constraints
which exert a strong influence on the character and guality of the stream and its sut-
roundings. Wooded areas, wetlands, floodplains, scenic vistas, and areas having land
use constraines, such as steep hillsides or soils having high erosion potential, should
be included in the floating corridor {see Figure 14). Guidelines for establishing a
stream corridor boundary are presented in Table 10.
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Table 10
GUIDELINES FOR ESTABLISHING A FLOATING STREAM CORRIDOR BOUNDARY

1. A floating stream corridor management boundary should be delineated s¢ as to
include within the management area those natural. cultural, and historic features
whose protection and preservation are important with respect to community
stream conservation goais and objectives.

2. Such features may include, for example, sceni¢ areas, natural. or historic land-
marks, floodplains and wetlands. significant wildlife habitat, watershed and
aqguifer areas. ecclogically important areas. and stream or waterway related out-
door recreational facilities. Such features shouid be identified on a list and briefly
described in a narrative and. in addition. each feature should be referenced or an
official map.

3. In establishing a floating stream cormdor management boundary, consideration
should be given to protecting natural and cultural features. such as the above. by
establishing the boundary a reasonable distance landward. for example 100 feet
for a wetland. to provide an adequate protective buffer area.

4. In defining the stream corridor management boundary, consideration should be
given to the applicability of property boundanes. or regutatory boundaries. such as
those on a zoning map. and to features such as roads or railroads which may
parallel the stream and make the stream relatively easy to delineate and identify
on a map.

5. By law (Enwironmental Conservation Law. Article 15. Title 27), the boundary width
for a river (or stream) designated by the state as “Wiid". "Scenic”, or "Recrea-
tional” can be no farther landward than gne-half miie from the mean high water
mark in the niver.

STEP 5: ESTABLISH GOALS AND OBJECTIVES

Goals aad ebjectives must be established for the planning arca. A goal is o general
statement of policy focased on fong-term accomplishnwents for the common good of
the community: for example. 1o protect and enhance fisheries habitat. to protect sl
resources, to protect drinking water supplies, to provide for increased recreationad op-
poriunity. of o protect the seenic and visual communities in the planning arei. An
objective is u specific. tusk-oriented statenent which needs to be carried out i order
10 achieve o goal: for example. 1o establish 2 v egerative canopy in the stream corridor.
or to ensure that developmient of the planning area is consistent with environmental
constraints. Euch goul is usually accompanied by two or more abjectives which iden-
tify a variety of tasks that must be achicved in order to achieve the goal, Table 11
identifies several goals and a number of objectives which can cither be adopred
directly or modified to meet local stream corridor muanagement needs,

STEP 6: ANALYZE PLANS, LAND USE CONTROLS, AND
THEIR CONSISTENCY WITH GOALS AND OBJECTIVES

Land use and land-related plans, if implemented. can have o significant influence on
the intensity and patterns of deveiopment in the stream corridor. Therefore. as factors
of growth, each plan which has heen adopied. or is expected to be adopied. should
be evaluated to determine its potential for shaping growth patrerns. Similarly. plan im-
plementation mechanisms. both existing and proposed. should be evaluated.

Plan Review. Examine relevant state. regional, county. and local land use and land
use-refated plans and briefly describe their geographical area of coverage. and indicate
the purpose of the plans through a summarization of their goals and objectives.




TABLE 11. GOALS AND OBJECTIVES

Goais and objectives reflect the vision and aspirations that a community has for
the future. The following goals and objectives represent not only a vision, but also
the state’s aspirations for its streams and associated water resources. Com-
munities across the State are encouraged to reflect upon these goals and objec-
tives, tailor them to local problems and needs, and incorporate them into ongoing
local planning etforts. Above all, local agencies are encouraged to serve as the
driving force to ensure that programs to achieve adopted goals and objectives are
effectively irnplemented.

Goal

« To restore, protect, and enhance water quality and associated aquatic resources
and water supplies.

Objectives
« To minimize erosion and prevent sedimentation of waterways.

« To prevent the accelerated enrichment of strearns and contamination of water-
ways fromn runoff containing nutrients, pathogenic organisms. organic
substances, and heavy metals and toxi¢ substances.

« To maintain or restore a natural vegetative canopy along sireams where required
to ensure that mid-summer stream temperatures do not exceed tolerance limits
of desirable aquatic organisms.

» To maintain the stream or waterway free from litter, trash. and cther debns.

« To minimize the disturbance ¢of streambed and prevent streambank erosion and,
where practical, to restore eroding streambanks to a natural pr stable condition.

» To restore. rehabilitate, or enhance water quality and associated rescurces
through the implementation of appropriate Best Management Practices on 1he
land.

Goaf

» To minimize the threat to life and the destruction of property and naturat
resources frem flooding. and preserve (or reestablisht natural flood plan
hydrologic functions.

Objectives

» To ensure that runoti from developing and urbanizing areas is controlied such
that it does not unnecessarily increase the frequency and intensity of flooding
at the risk of threatening life and property.

+« To adopt appropriate land use controls and performance standards for control-
ling development of flood plains.

Goal

« To restore, protect, develop, and enhance the historic, cultural, recreational. and
visual amenities of rural and urban stream corndors.

Objectives

« To ensure that environmental resource constraints are fully considered in
establishing land use patterns in stream corridors.

« Toretain _and preserve open space and visual amenities in urban and rural areas
by establishing and maintaining greenbelts along stream corridors.

. Tf’ ensure that development in the stream corfridor is consistent with the
historical and cultural character of the surroundings and fully reflects the need
to protect visual amenities.
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Table 11. (Continued)

» To ensure that the recreational and fisheries potential of a stream corridor are
developed to the fuilest extent practicable.

+ To maximize the use of creative and imaginative resources to rehabiiitate and
transform urban stream corridors, which through neglect may represen! a source
of urban decay and blight. into attractive community assets consistent with
historicai or other cuitural amenities.

Plan Implementation Effects on the magnitude, quality. direction, sind timing of
growth. Analvze, evaluate, and desceribe, in narrative and graphic form. how the pro-
posals in the plans are expected to influence kind use and growth in the steeam cor-
nidor plunning arca, and describe how the proposed stream corridor management unit
relates o various plans. For example. show ., on a map overlay scaled 1o the stream
corridor planning area base maps. how various land use planning activities and im-
plementation strategies, such as zoning and other land use controls and indrastructurce
investment (c.g.. water supply. rransportation, sewers) will influence and direct
growth. including timing. density. and magnitnde. Questions to be answered incluce:

~— Are emerging and potential growth and lind use patterns in accord with stream
corndor management goals and objectives?

— Do land use plans and implementation mechanisms. including zoning and other
controls. provide adequate protection of environmentally critical areas within a
siredm vorridor phanning area such as: flood plains. wetlands, sigaificant wildlife
habitats. seenic and historical features. riparian vegetation. and agriculturad areas?
I not, explain the reasons therefore,

— Are the pluns responsive to the phivsical conditions of the planning arca. such as
shallow or clas sails topography, high water table. and poor drainage?

Plan Conststency. To avedid fand wse conflicts, it is important o ensure that
stream corridor management pluns are consistent with state, regional, and logal plans
and their implementation stritegics, IF they sre not, adjustments or modifications to
various phns muy have to be muade. Some existing county and local plans may be out-
of-date or tinadequate in other wavs, Some may not be sensitive to physical or en-
virconmentil resource conditions.

Lund wuse and related plans that are inconsistent with the goals and objectives of the
estublished stream corridor management planning arca. may be updated, revised. or
refined by the focal ageney or other agencies responsible for plan preparation. so as to

CRsUre Consistency.

CONSISTENCY WITH DEC STREAM
AND RIVER CONSERVATION PLANS AND PROGRAMS

In order 10 ensure greater planning consistency, local agencies and
organizations are encouraged to contact DEC regionai offices {listed on
inside of back cover) to discuss stream corridor management goals and
objectives, and implementation strategies. Such discussion should be
helpiul not only for learning about technical assistance which DEC may
also be abie to provide, but also to avoid potential planning conflicts
and to ascertain whether or not permits may be required t¢ impiement
any segment of the siream corridor management plan (See Chapter 6).




Plan Effectiveness. Indicate whether or nor policies and plans and implementation
strategies, including state and local land use controls and infrastructure investment,
educational programs, incentive programs, etc., are likely to be effective in terms of
meeting stream corridor management goals and objectives. Indicate whether ar not
the performance standards in zoning, subdivision, or site plan review regulations are
adequate.

STEP 7: EXAMINE MANAGEMENT OPTIONS

Once the goals and objectives have been formulated. management options for
achieving them should be arrayed and examined. The options will range from
remedial and preventative land management measures and practices, for addressing
existing problems and for preventing new ones from occurring, to opportunitics
for developing stream corridor resources to their fullest potential. The remaining
chapters in this manual are devoted largely to a discussion of stream corcidor manage-
ment OppOrtunities.

STEP 8: PREPARE STREAM CORRIDOR MANAGEMENT PLAN

A stream corridor management plan should be prepared in consultation with
interested local, county. and regional agencies and affected property owners and
private interest groups. The plan, which should be based on the analysis of informa-
tion generated under the preceding steps. should:

« Contain a clear description and delineation in narrative and graphic form (maps
and photographs) of the significant natural. cultural, and zesthetic resources and
teatures of the stream corridor; existing land and water uses: land ownership:
and existing lund and water controls and management activities and programs.

» Set forth a dewiled plan 1o address existing or potential issues. problems, and
needs which impact, or may impact, resources and features in the stream cor-
ridor which are important to pretect and preserve. The protection and enhance-
mem of nateral resources and cultural features mav include the restoration of
resources negatively impacted by previoos or existing land use and development.

« set torth land and water management goals and objectives, and specific policies,
standards. and munagement guidelines to implement 4 definitive. long-range pro-
gram of protection, enhancement. and compatible public uses.

« Set torth specific regulations. including standards and restrictions. that will
govern the use of lind and water resources. Standards and restrictions should in-
clude, as necessary and appropriate. provisions for torest management, provi-
sions for construction of roads. trails. and bridges: motorized access: and sob-
division. principal buildings. and other structures: water quality: refuse disposal:
stream improvement: and signs and utlities. e,

« Provide for the comtinuing involvement ot the affected and interested puhlic in
the development. implementation. and zdministration of the plan.

« Contwin a fiscal element which identifies funding seurces and schedule for plan
implementation.

STEP 9: IMPLEMENTATION AND FEEDBACK

I is during this step that stream management plans are implemented. As a function
of this phuase. implementation activities should he evaluated on an ongoing basis to
identify program success and shortfalls. As program deficiencies become apparent.
new strategies can be developed to achieve goals and objectives.
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CHAPTER 5: STREAM
CONSERVATION OPTIONS
AND CHOICES FOR
LOCAL GOVERNMENT

The purpose of this chapier s 1o discuss the opportunities aviilable to local govern-
ment through policy development. education. land aequisition. land pse controls.
flondplain regutations, x incentives, governmental aid programs. and other options
for protecting. conserving, and eninncing their streams and stronm cormidor resources

STREAM CORRIDOR MANAGEMENT OPTIONS

- Policy Development

- Information and Education

. Land Acquisition

- Land Use Controls

. Tax Incentives

. Governmental Aid Programs

. Special improvement Districts

. Watershad Rules and Requlations

. Wild, Scenic. and Recreational Rivers Program

POLICY DEVELOPMENT:

Countics. towns, cities, and villages can bave o positive mfluence on seredans and
stream corridors within their political jurisdiction through the adopoon of pobicies 1o
puride the activities und actions of local prograny Qdnuinisieators, Mream conservitnm
policy directives adopted by a local legishative bods can be of particular significanee in
the following progrium arcas:

Highway Coustruction and Maintenance

Locu! policies can be adopred which direct hichwiny supervisors to adhoere 1o and
implement various stream conservation practices dering highwan planning. construc
tion, and mamtenance operations. Contractual derangements Tor highway construction
also cun include requirements for wking proper safepuards and implementing proper
Uhest munugement priactices” (BMPsy during and following construction activities

SEreum conservanion practices and meisures (BMPs) dre contaimed in Chapter 6 of
this munaal. These range from providing guidance o properiy [ociing stream cross-
ings and proper culvert installaton techniyues o locating areas for properly disposing
of spoil material from u streara channel dearing operation,

Additional site-specific guidiines on the selection and desien of appropriate muuge-
ment practices. for example seeding nuxtures for road bank saabslization, may be ob-
tined from County Soil and Water Conservation Districts, € ouniy highway depart-
ment cnineers also can provide substuntial goidance on sitespecific measares for pro-
tecting streums from higha s consiruction and mainteninee wetivitios,

Building Inspection and Zoning Enforcement

Building inspectors and zoning entforcement officials have significant influence over
the mamer it winch devedopment proceeds in g communiny - particalarly in erns of
guiding the behavior of developers, Through development of policies. Tocal kegislators
cun direct inspectors and zoning offictuls to assist community efforts o achieve stream
corridor conservation goals and objectives. Policy development in this regard can oc-
cur essentially in the following three areas:



+ Designated Priority Area — Building inspectors can be advised through a policy
memorandum that the legisiative body considers streams and stream corridors o
be of special significance to the community and. as such, building inspectors and
zoning officers are to give priority attention to projects within a stream corridor,
They can direct inspeciors 1o ensure that developers are in close compliance
with local zoning laws designed to protect stream corridors and they can insist
that such laws be rigorously enforced. Local boards also can direct inspectors
and zoning officers to work closely with developers 1o ensure thar appropriate
BMPs (many of which are contained in Chapter 6) are implemented as needed.

+ Training — A local legislative body may adopt a policy which secks to ensure
that building inspectors and zoning officers receive the proper training to per-
form their tasks. A block of time in a training program could be devoted to
stream corridor management. Regional and county planning agencies have the
potential to structure such a training program for communities within their
jurisdiction,

+ Increased Staffing — A local legislative board may find it necessary and desirable,
particularly in rapidly expanding communities. to expand the staff of building in-
spectors 10 assist in the administration of a variety of regulatory activities in-
cluding those related 1o stream corridor management.

Mobilize Service Organizations

Local officials can mobilize the resources of community service organizatnons by ¢n-
couraging their participation in stream corridor conservation projects, such as litter
removal and tree planting aleng stream banks. For example, boyv and girl scouts, vouth
groups. and other organizations have been extremely effective in tree planting projects
and removing litter from streams. Inmates from many state and county correctional
facilities often are available for community projects such as streambank fencing and
tree planting.

Impiementing the State Environmental Quality Review Act (SEQRA)

On November 1. 1978, local governments became responsible for implementing
SEQR (Article 8 of the New York State Environmental Conservation Law), Local of-
ficials can adopt policies and procedures to ensure full implementation of SEQR as
mandated.

SEQR applies to the following local tand state) actions:

« projects affecting the environment thar:

— are directly underiaken by an agency
—are funded by an agency. or
— Tequire one or More Perniits Oor approviis from an agency

+ planning activities that affect furure choices

+ the making of rules, regulations, procedures, or policies

« any combination of the above,

Under the Act. local agencies include: any focal board. agency, authority. district,
commission. or governing body. including anvy city, county. or other political subdis i-
sion of the state.

SEQR is of particular significance to stream corridor management s it creates a
process by which deasion-makers can identify, measure, and interpret the potential
impacts of 4 proposed action at the carliest possible time in the planning of 1 project.
communicate this information to others. and utilize this information in muaking their
decisions. The law emphasizes the importance of protecting the natural environment
and requires environmental fuctors to be considered along with social and economic
considerations when decisions are being made. Table 12 provides criteria for deter-
mining whether or not a proposed project within a stream cocridor is of environmen-
tal significance. Additional guidance on implementing SEQR mav be obtained from
Regional Offices of the Department of Environmental Conservation listed inside the
back cover.
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TABLE 12
CRITERIA FOR DETERMINING ENVIRONMENTAL SIGNIFICANCE

This list is designed to aid lead agencies in determining whether impacts which
may be expected to result from a proposed action will have a significant effect on
the environment. it should be consuited for Type | and Unlisted Actions. The list is
not exhaustive, but these criteria are definite indications of significamt environmental
effects:

» A substantial adverse change in existing air guality, water quality, or noise ievels;
a substantial increase in solid waste production; a substantial increase in poten-
tial for erosion, flooding, or drainage problems.

« The removal or destruction of large guantities of vegetation or fauna; the substan-
tial interference with the movement of any resident or migratory fish or wiidlife
species; impacts on a significant habitat area; or substantial adverse effects on a
threatened or endangered species of animal or plant or the habitat of such a
species.

- The encouraging or attracting of a large number of people to a place or places for
more than a few days compared to the number of people who would come to
such place absent the action.

« The creation of a material conflict with a community’s existing plans or goals as
officially approved or adopted.

+ The impairment of the character or quality of important historical, archeological,
or aesthetic rescurces or of existing community or neighborhood character.

» A major change in the use of either the guantity or type of energy.
» The creatfon of a hazard to human health or safety.

= A substantial change in the use or intensity of use of (and or other natural
resources or in their capacity to support existing uses.

- The creation of a material demand for other actions which would result in one of
the above consequences. :

« Changes in two or more elements of the environment, no one of which has a
significant effect on the environment, but which when taken together resuit in a
substantial adverse impact on the envircnment.

» Two or more related actions undertaken, funded. or approved by an agency, no
one of which has or would have a significant effect on the environment, but which
cumulatively meet one or more of the criteria in this section.

Source: Johnson, TH., et.al., 1979

INFORMATION AND EDUCATION

Information and education is an essential ¢lement of a stream corrider management
program. If such 2 program is 10 be successfullv implemented. the public will have to
be fully informed about such factors as the problems and issues, goals and objectives,
and implementation strategies. The information base which is developed in a series of
steps for solving the problem (see Chapter 4) will be invaluable for purposes of
educating the public about the stream corridor management program.

LAND ACQUISITION

Land acquisition is an important stream corridor managemeni tool which is
available to communities for protecting critical environmental areas or for acquiring
recreational lands or public access thereto. A variety of land acquisition techniques,
including their advantages and limitations, are presented in Table 13. Potential sources
of funding for land acquisition, including the Land and Water Conservation Fund and
“Return a Gift to Wildlife Fund™', are identified in Section F (Governmental Aid Pro-
grams) of this chapter.Additionally, Section 247 of the General Municipal Law allows a
municipality t¢ acquire land for conservation of natural or scenic resources. The
municipality can acquire outright title 1o the land or some lesser interest, such as an
easement Or a restrictive covenant.



These boy scouts are pulling debris from
Halfway Brook, a stream in the Glens
Falls region. (Courtesy: Glens Falls

Post Star)

The character of West Winfield, New York, is enbanced by this stream which meanders
through its park. Acquisition of stream corridor lands baving great potential for recreational
development Is a mafor consideration in stream corridor planring and management.

51



METHOD

TABLE 13

LAND ACQUISITION TECHNIQUES]

EXPLARATION

ADVANTAGES

LIKITATIONS

ACENCT OR CROUP LIKILY
TU BE INVOLVED

Fee Acquisicion

1.  Furchase

2.  Furchaee and
wellbackh with
rastrictions

3 Furchere and
lenadack

Purchase and

granting of lifef

term #acptle or

pEnder TemeTvALiOn

cf une

5. Donstionfbargein

aalew

6. Right of Fire:
refveal

Fartial Interest

1. Casemart

2 Leares

3. Combinetion of
Poth Full Fee
Purchass snd

1

Partial Interast

Cuttight acquisirion of entire
tnterest bo praperty (may be
subject to sriscing eame-
went(0)}

Fer wcquisition with subae-
quent mele of fas, with re-
atriceions of retentien of
partisl Lnterest

Fer acquisition with subwequent
lease of the propercy

Fee gcouisdtion but public use
of property delayed untll rer-
wingtico of a "lease” for ape-
cified term or untll death of
present ovwhel

Acquisition of full ot pare{al
interest in property at less
than fair watker value

Requirement of present ownar
1o offar property to the gov-
vroment for purchase prieot to
sale to anether private cvmer;
right can aither be purchased,
leginlatad, or condrmned;
right Bwy or may nol bw
exercined

Ownership of portion of the
tighcs includad in fee-simple
cvnerahip of property auch sa
developwent, scceas, and tim-
ber rights

"kental” of all or portion of
proparey fer concractuwl paricd

For #asmple, purchase of full
fee on vne portion of a eite
apd an easemant purchess co
the remainder

Tetal ownerwhip nf propercy:
management and gublic ums
facititatad; bagr protectien
atforded

Falyr of underlying fee en-
tablished hy warkel; possidly
the best method of delinesc-
ing the wpecific zetsined
intereatn desired

Productive vee and mehapement
of the properry; income; wmoTe
rontrel over misuse of prop-
ety than 1f anly an interest
wea retained

Smopther, phased tresmaition
from private ownerahip; pal-
itically wore acceprabls

Uge of public funds maxziwmized;
dome tax benafite to doner

One method of saleceively
concrolling rate of growth;
fair market value wetab-
lished by marker

Frivate owner retains fee
tizle wnd {2 responaibie for
wansgement of property; less
cestly in moat caker than fee
acquinition: flexible

Continued private uee and
ewnership aof property; often
invclves ahorter time pericd
to achieve dewired usr; doew
oot commit public encity ko
aite 1o parpatuity

Allows for craativa land usss
and g grest deel of flexibil-~
icy ie negotiation with land-
wnar

figh eoat; possibly politiexlly
updamizable; popsible cultursl
and cowmmunity discuption

Fossibly politically undesir-
abls an it ‘wey force Temoval of
original landowmar; public
agency haa burden of mangge-
ment until wnderlying fae
tevold

Public use probably presluded;
pesaibly policically Slsruptive

Public use powtponed; manage-
sent of revained intaresi re-
quired

limited Pederal tax benefics to
donor (e.g., mazlmum tax re-
duced from 70 to 30I, wmaking
charitmbie conrribucions less
attractive in (982}

Currentiy woclear how this
sethod may or may set viclate
public mcquinitien Llewa; sech~
anlce for goveimmentsl use not
fully dalinssced

Coat may nearly equal fair mar-
et volue of fee-nigple ip sime
casen; porentially vary limited
or no public uee of propercy;
postible managemtnt problems;
limitecions oo charigable eon-
tributions of sasements

Lack of public owhership ¢an
limit public expendityrza and
Testricta lonp-terw aite plan-
ning; ennual lesws {ees

Can Lovolve complex rights and
wars can alae be timeconauming
te pachage land protection
schame

Lazal, State, and Faderal
governmante; private
ETudls

Sane aa above

Sune ad Ebove

Stace and Pedersl goverm-
mante; private trusts

Local, Stata, mnd Federsl
governments ] privaie
Erurts

State and Faderal govern-
sants

Lecal, State, and Federal
goveTmmencd, privite
trurts

Local, 5tete, and Fedaral
goTETIMANEA

Same aa above

Source: U.S. Department of Interior, Draft Environmental Impact Statement for

the River Managemenit Plan: Upper Delaware, (National Scenic and Recreational
River/New York-Pennsylvania) National Park Service, Denver. October 1982.

52

LAND USE CONTROLS

SAMPLE LAND USE CONTROL PROVISIONS

AND PERFORMANCE STANDARDS
APPLICABLE TO STREAM
CORRIDOR MANAGEMENT

Sample land use control provisions and perfarmance standards which
can be used in a stream corridor management context are avaiiable
from the Bureau of Water Resources, New York State Department of
Environmental Conservation, 50 Wolf Road, Aibany, New York 12233.
The Appendix provides a list of sample provisions available.




Local governmient can draw upon a variety of regulatory techniques to control land
use activitics for the purpose of protecting and enhancing streams and stream corridor
resources. The approaches which should find most widespread application are briefly
described as follows:

Zoning

Zoning is the most widely used tool for controlling land use and managing com-
munity growth which local governments have at their disposal. Basically. zoning en-
tails the division of a community into sections or districts and prescribes what uses
¢an be made of the land therein. Zoning also prescribes the density of development in
a community through provisions which establish minimum setback distances, percent-
age of lot that may be occupied, and minimum lot size which applies to entire
districts. Figure 15 is illustrative of a traditional zoning map.

Without the inclusion of provisions which specifically respond to stream conserva-
tion needs, zoning as described above may be inadequate to respond to the stream
corridor management task for the following reason. Regulatory standards for each
land class or zoning disirict are uniformly applied; therefore, landscape features within
a stream corridor are treated the same as land for the entire zoning district. As a result
of this uniformity, zoning may not take into consideration such development con-
straints as steep hillsides. scenic vistas, erosive sites, natural drainage, and many other
environmental features. In recognition of this limitation, several variations of zoning
have evolved which have specific application 1o stream corridor planning and manage-
ment. These include zoning provisions for establishing stream conservation districts
and incentive zoning.

Figure 5. TRADITIONAL ZONING MAP
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Figure 16.

STREAM CONSERVATION OVERLAY DISTRICTS

-
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Stream Conservation Districts — Comgmunities can elect to establish stream
conservation districts to protect and enhance streams and stream corridors. This can
be accomplished through overiay zoning where zoning already exists or through the
creation of a special stream conservation district in communities which have not
enacted zoning ordinances. Performance standards excerpted from the state Wild,
Scenic, and Recreational River (draft) regulations are available from the Department of
Environmental Conservation upon request {sece Appendix R}. These standards may be
used directly or tailored for application to a stream conservation district.

Overlay Zoning — Overlay zoning is the basic approach that a community can
take to control land use activities within the stream corridor. As applied to stream
corridors, overlay zoning delineates a stream conservation district through mapping
and superimposes a set of regulations or standards and requirements on existing
zoning (see Figure 16}. Overlay zoning is particularly suited to stream corridor
management where there is a special public interest such as the need for floodplain
management, conserving erosive soils on steep hillsides, and protecting historic
sites, scenic vistas, or other natural resource features in a geographic area {i.e., the
stream corridor) that does not coincide with the underlying zoning boundary {see
Appendixes C and R}).

No Community-wide Zoning — A community which has not adopted a com-
munity-wide zoning ordinance may wish to protect its stream corridor through the
adoption and enforcement, by local law, of 2 special stream conservation district
regulation. Such a district would be applicable only to those pirts of the commurti-
ty within established stream corridor district boundaries. This approach would re-



quire the [ocal governing body 1o designiaee an enforcement officer. for example.
the town clerk. Stream conservition district regulations would be required. and an
appes procedure would have to be established. The site plan review process
described below could serve as the project review mechanism.

Incentive Zoning — Incentive zoning, or benus zoning, as it is often referred to,
provides another approach to stream corridor management. Essemtially, incentive zon-
ing provides for a trading arrangement between the community and the property
owner, In exchange for the devejoper providing something that the community feels
is in its interest, for example. the protection of a stream corridor, more open space,
and the use of cluster development designs rather than conventional lot-by-lot de-
velopment, the developer is given a bonus. The bonus usually is permission to build at
greater density, for example more floor area or more dwelling units. A commeon use
of incentive zoning is found in Planned Unit Development Regulations described in a
later section of this chapter (see Appendix F).

Subdivision Regulations

Subdivision regulations are a tool to fashion development in defined ways and by
prescribed methods so as to regulate the use of private land in the public interest.
Within recent years. the exercise of subdivision reguiaticn has become increasingty
broadened by incursions into the area of timing of development, wetlands and flood-
plain protection. reservation of land for recreational use and other purposes and man-
datory dedications of open space, and for protection against environmental degrada-
tion.

Viewed in this context. the relationship between stream corridor management and
subdivision regulation should be obvious. A prime example is the ability and necessity
to control development in areas where the replacement of the narural vegetation and
undisturbed soil — which would normally absorb stormwater runoff — by artificial
concrete, asphalt. and steel construction would lead to increased problems of flooding

(see Figure 17).

The state's planning laws permit cities, viilages, and towns (and in certain cases,
counties and regional planning boards, if authorized by the counties) to review sub-
divisions to ensure that good subdivision design is obtained through compliance with
established standards of performance. Communities with or without zoning may enact
subdivision regulations.

Figure 17, Subdivision Configuration. 4 well maintained stream can serve as a focal point

to a subdivision. (Adopted from “'Contro! of Land Subdivision™, 1974)
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Other Regulatory Techniques

Several other reguiatory techniques, which have evolved out of zoning and the
regulation of subdivisions, are applicable to stream corridor management. These in-
clude: cluster zoning, planned unit development (PUD), transfer of development rights
{TDR}, and site plan review.

Cluster Zoning — Cluster zoning is 2 means to permit the transfer of density, in
conjunction with the approval of 2 subdivision plat, from a preset standard by group-
ing or concentrating the building units on 2 reduced area of land. For exampile, if a
given tract of land of 100 acres is zoned in such a way that 100 dwellings could be
built on individual lots of one acre apiece, cluster development would permit these
100 dwellings to be grouped on, say, twenty acres, while the 80 acres remaining
could be devored to open space preservation.

The clustering concept provides community offictals with an opportunity for
negotiating with the developer over the location and density of clustering on
developable portions of the tract s0 as to leave natural areas, the stream corridor, for
example, and areas more difficult to develop virtually unobstructed.

It is important to note, however, that unless provisions are contained in the zoning
ordinance for incentive zoning or planned unit development (PUD). state enabling
legislation for cluster development does not permit a violation of the overall densiry
ceiling otherwise appiicable for the particular tract under the zoning ordinance.* Thus
if the land couid be used for 100 homes on one-acre plots, the clustered develiopment
on the same tract could not exceed 100 homes (see cluster zoning example in Figure
18).

Pianned Unit Development (PUD) — A PUD is a diversified development project
which does not fit the standard zoning regulations of a municipality and which is built
as 2 “'planned unit”. This feature permits variation in many of the traditional controls
related to density, land use, setbacks, open space, and other design eiements. It differs
from the cluster development concept in that it is easily amenable to any mixture of
uses and is not subject to any of the underlying zoning for the land involved. For ex-
ample, 2 single PUD permits: flexibility in site design that allows buildings to be
clustered; mixtures of housing types such as detached houses, townhouses, or garden
apartments, combining housing with such other ancillary uses as neighborhood shop-
ping centers: betzer design and arrangement of open space — including the protection
and preservation of streams and the stream corridor; and retention of such natural
features as flood plains, steep slopes, or wetlands (Meshenberg. J.. 1976).

PUD regulations typically are included within the district regulations of the zoning
ordinance. i.c., the use requirements, deveiopment standards, and procedures are
spelled out in the ordinance text (see Appendix E).

Transfer of Development Rights (TDRj — The “transfer of development rights”
permits all or part of the density potential {established in the zoning ordinance) of one
tract of land to be ransferred to a noncontigucus parcel or even to land owned by
someone else. The development rights become a separate acticle of property, which
can be sold to a landowner whose property is better suited to greater densities of
development. After selling the development rights, 2 landowner still retains title and
ail other rights to the land. These other rights permit farming. forestry. some recrea-
tional uses, and other nonintensive uses such as stream corridor conservation, open
space preservation. and preservation of buildings or neighborhoods of historical or ar-
chitecrural significance (see Appendix H).

" The enabling statutes permitting clustering are in General City Law §37, Viilage Law
§7-738. and Town Law §251.
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There are several significant henefits of TDR. it permits preservation of lands where
further development is undesirable for a variety of reasons: it compensates the owner
of preserved land financially by allowing him to sell his unused development rights: it
reduces the impact that the exercise of the community’s police power can have on
property owners; it provides 4 reasonable economic return to landowners selling
development rights: it involves minimal loss of revenue to the community in that the
total economic base does not change and tax revenues remain at the same level — on
the one hand the owner who sells his unused development rights also reduces the
assessed value of his land and so lowers his taxes; on the other hand. the landowner
whao purchases the development rights increases the assessed use value of the land and
50 pavs higher taxes. Finallv, there is no {oss of new development to the community.
Figure 19 illustrates how TDR works (NYS Zoning Technical Series. 1981}

rigure 1v TRANSFER OF DEVELOPMENT RIGHTS

STREAM CONSERVATION DISTRICT
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EXAMPLE: Transtar deveiopment righis from 100 acres ol iand in siream conservalion distncl

Assume—zomng density of stream conservalion disiricl 15 1 unit per 4 acres (100 acre parcel-
25 units)
—zoning densily of development districl is § umil per acra (100 acre parcel-108 unils)
Trgnster of rights—stream conservalion distnct after transter of development rights at farr
market value is G units
—the nght to develop an additlongi 25 unlis translerred 10 development
districl for a total of 125 units



Site Plan Review — Site plan review is a process that can be used by decision-
makers in communities with or without zoning tc evaluate the potential impact that a
land development proposal has on 2 community. Such a review focuses attention on a
site development pian. Site development plans have two functions:

(1} they illustrate the intended design, arrangement, and uses of the land to be
developed

(2} they describe the proposal’s physical. social, and economic effects on the com-
MUty

Site plan reviews can include both smalt and large scale proposals ranging from gas
stations, drive-in facilities, and offices 1o complex ones such as muitifamily housing.
shopping centers, and planned unit developments. Within the sites. the prime con-
cerns might include, among other factors. minimizing ccological disturbances, manage-
ment of stormwater runoff. and preservation of open space and historic and cuitural
features in the stream corridor.

The site plan review process may be conducied over the following three phases:

(1} Presubmission Phase — which provides an opportunity for the community
to learn of the developer’s intent and for the developer to learn of the com-
munity’s requirements and standards for development

{2) Preliminary Site Development Plan Phase — which includes the submission of
an application for preliminary site development plan approval for a developer.
The application should be accompanied by information abeut the proposal in-
cluding legal data, impact on the environment. natural featores, existing
development and infrastructure, and site developmuent proposal. Because it is o
preliminary action and not final, board action on the proposal should be given
as teptative approval with moedifications or disapproval.

i3+ Final Site Development Plan Phase — If approval or approval with modification
is wentatively given in the preliminany site development phase. the next swep
will be submission of u final application. including the necessary documentation
for final approval. In this case. the requested modification should be satistied in
the finul gpplication (NY'S Zoning Technical Series, 1979y

Floodplain Regulations

Floodplain regulation is a form of overlay zoning which designates flood-prone
areas and lmits their uses to those compatible with the degree of risk. Boserves
several pumposes including:

« preventing new development in flood-prone greas that could result in loss of life
and excessive damage (o property. or reducing the potential for such losses and
damages

« protecting unwary buvers from purchasing land or homes in flood-prone areas

» preventing encroachments that decrease the flood-carrving capacity of flogd
plains. increase flood heights, or otherwise aggravate flood problems

» reducing need for future expenditures for construction. operation, and
maintenance of reservoirs, levees. and other flood control measures

+ preserving natural floodplain values, including water quality (U8, Water
Resources Council, 19811

Figure 20 contains a cross-sectional diagram of a floodplain and shows how
flocdplain regulations can be employved to limit uses in an area to those which are
consistent with the flood hazard,

Local governmenztal jurisdictions, including towns, cities, and villages. must adopt
floedplain regulations to enable landowners to obtain flood insurance. Mode]
floodplain regulations which satisfy the eligibility requirements of the federally spon-
sored flood insurance program are available upon request from the Bureau of Flood
Protection, Room 422, New York State Department of Environmental Conservation,
50 Wolf Road, Albany. New York 12233, Over 935 percent of all communitics in New
York State have adepied floodplain regulations. Flood plain development permits are

59



I Floodplain

Flood Fringe Flood Fringe

Floodway

Flcodway Land Uses Flood Fringe Uses
Prohibited or Discouraged: Prohibited or Discouraged:
Most structures and fills, Storage of toxic materials.
Hospitals and other vitat facilities.
Permitted:
Farming, pasture, farestry Permitied:
open space, recreation, All other uses with deveicpments
wildlife preserves. elevated on fill or otherwise

protected against damage.

Source: U5 Waler Resourges Councll, 1881
Figure 20, Land {se Considerations in Floodiedy aned Flood Fringe dreas

managed by the Department of Environmental Conservation in those areas where
focal government s not administering the program, Permic applicants should contact
the appropriate regional office listed on the inside back cover of this manual for DEC
administered flood phains.

Single Purpose Ordinances

Towns, cities. and vitlages having no zoning may adopt single purpose ordinances
to control off-site damages (o streams from construction and related development ac-
avitivs, For example. communitics may udopt an erosion and sedinwnt control or-
dinance or a stormwater management ordinance (or 2 combination thereof) 10 protect
streans 2nd lakes from sedimentation. nutrient loading. and other nonpoint source
contaminants. and from stormsaier runoff in urbanizing areas. Model locat crosion
and sediment control osdinances and sample laswes for controlling stormwater runotf
muy be obtained from the Bureau of Water Resources, Room 328 New York State
BDepartment of Environmental Conservation, 30 Wolf Road. Alhanyv, New York 12233
tsee Appendix). Communities in which zoning already exises need onby extract the
relevant provisions. from the model locad laws referred to above, und incorporate
them into the appropriaie scctions of their zoning ordinance.

TAX INCENTIVES

Tax incentives muy be offered by local government o riparisn landowners 1o pro-
wct and enhance stream corridors. A locatly adminstered nix incentive program may
appear in the form of:

1. Tax Exemptions. Tax exemptions can be offered o landowners who retain land
for public benefit such as a scenic vista in 2 stream corridor. historic places.
public access areas. or other similar public uses in a stream corridor.

2. Preterential Assessment. Under this approach. tand may be assessed at current
OpLn space viluts s as (0 reMOoVe X pressure on owners (o sell at a speculative
price for profit,

3. New York's Agricultural Districts Law and Forest Tax Law can provide tax in-
centives 1o motivate landowners to retain farmland and forest land in an
undeveloped condition,

The above approaches to providing tax incentives normally have the following
feature in common: often a lower artificial assessment is tevied on the property to
achieve a jurisdictions Jong-term land use goal for 2 given area until the land is sub-
jected to an undesired use, at which time 4 tax pay-back penalty clause is invoked.
The major advantage of a tax incentive approach is that it assists those landowners
who desire 10 retain the present land use but cannot because of increasing tax
burdens. On the other hand, long-term protection goals may not be met unless the
land is retzined in the desired use in perpetuity.




GOVERNMENTAL AID PROGRAM

Planning, technical, and funding assistance to implement an effective stream conser-
vation program is potentially available to local government from various federal, state,

and county agencies. For example, many projects which have benefitted streams have
been partially funded through Land and Water Conservation Grants, and various Soil

Conservation Service Programs. The Agricultural Conservation Program of the
Agricultural Seabilization and Conservation Service provides funding assistance to
private landowners to impiement various agricultural practices.

Some key agencies and the type of assistance they provide are identified in Table

14. There 2re numerous federal, state, and local laws, programs, and activities which

are directly applicable to the protection and management of resources and land use

TABLE 14
AGENCIES AND ASSISTANCE OFFERED

Agency

Program

Type of
Assistance

Address of
Assisting Agency

Federal

1.

Department of
Housing and
Urban Develop-
ment

2. Department of
Interior

3. Scil Conservation
Service

4. Agricultural
Stabilization and
Conservation
Service (ASCS)

State

5. Office of Parks,
Recreation, and
Historic Preserva-
tion

6. Department of

tate

— Community Planning and
Development (cities having a
population over 50,000)

— Urban Development Action
Grant

— State and Local River
Conservation Program

— Land and Water Conservation
Grant

— Historic Preservation
Grants-In-Aid

— Soil and Water Conservation
Program

— Resource Conservation and
Deveiopment
— PL 556 (Flood and Erosion

Control)

— Agricuiturai Conservation
Program

— Environmental Quality Bond
Act of 1872

— Small Cities Pragram

— Funding {Construction
Grants)

— Funding {Construction
Grants

— Technical Assistance

— Funding (Land Acquisition}

— Funding (Property Acquisi-
tion and Building
Rehabilitation)

— Conservation Planning and
Technical Assistance

— Funding and Technical
Assistance (Construction
Cost Sharing)

— Funding (Construction
Cost Sharing)

— Funding assistance to
private landowners for ero-
sion controf and other land
treatment measures

— Funding {Land Acquisition)

— Funding {Construction
Grants)

— U.S. Department of Housing
and Urban Development,
Community Planning and
Development Division,

107 Delaware Avenue,
Buffato, New York 14202

— Natipnal Park Service
— Office of Recreational
Programs

- Nationai Park Service
— QOffice of Recreational
Programs

— Office of Culturatl Programs
Mid-Atiantic Region,
143 8. 3rd St.,
Philadelphia, FA 19106

— Contact County Soil and
Water Conservation Districts

— Consult County Soif and
Water Conservation District
or Local Telephone Directory

— New York State Office of
Parks, Recreation, and
Historic Preservation: Nelson
A. Rockefeller Empire Siate
Plaza; Agency Bidg. #1;
Albany, NY 12238

— New York State Department
of State, 162 Washington
Avenue, Albany, NY 12231
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TABLE 14
AGENCIES AND ASSISTANCE OFFERED

Type of Address of
Agency Program Assistance Assisting Agency
7. Department of — Stream Conservation/Non- — Funding (Planning Grants) — Office of Community
Environmental point Source Planning Affairs/iDivision of Water,

Conservation

Regional/County

8.

Regional Planning
Board

County Planning
Department

. County Soi! and

Water Conserva-
tian Districts

New York State Department
of Environmental Conserva-

— Local Community Assistance tion, 50 Wolf Road, Aibany,
Program NY 12233

— Locai Planning Assistance — Planning and Technical — Refer to NYS Environmental
and Regiona! Coordination Conservation Directory

— Local Planning Assistance
and County-wide Coordina- — Planning and Technical — Retfer to NYS Environmental
tion Conservation Directory or

Loca! Tetephone Directory

— Technical Assistance Pro-
gram -— Planning and Technical — Refer to NYS Environmental
Conservation Directory or
Local Telephone Directory
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within the stream corridor. It is important for those who have initiated a stream cor-
ridor management planning process to become weli-informed about alf such laws and
programs so as to take full advantage of the legal authority and financial or technical
assistance that is available for the task at hand. A full partnership should be developed
with those agencies and organizations, at ail levels of government and in the private
scetor. that have an ongoing or potential role to play.

Funding assistance usually is the most difficult tvpe of assistance to obiain, Ofien
there is considerable competidion among communities for such assistance. Because of
competition. funding agencies gencrally estabiish prioritics as a basis for funding,
Therefore. as a general rule, communities seeking funding assistance for a stream con-
servation program should design projects to produce a multiplicity of benefits as a
way of promoting the proposal. Two sources of information, the Funding Resources
Center and a “Guide to Resources™, are available for identifyving sources of funding
which might potentially be used for stream corridor managemen? purposes.

FUNDING RESCURCE CENTER

The Economic Development Unit within the Division of Community
Affairs, NYS Department of State, 162 Washington Avenue, Albany, New York
12231 has computer capability to assist iocal agencies in identifying potential
sources of funding that can be used for stream conservation and management
purposes. This is a very important service which local government should
take every opportunity to utilize, not only for stream conservation projecis,
but for other community development
projects as well,
also;
A STEP-BY-STEP
GUIDE TO RESOQURCES
FCR ECONOMIC DEVELOPMENT
2ND EDITION
STATE OF NEW YORK
DEPARTMENT OF STATE
DiVISION OF COMMUNITY AFFAIRS
162 WASHINGTON AVENUE
ALBANY, NEW YORK 12231




SPECIAL IMPROVEMENT DISTRICTS

A special improvement district, for exaxmple z park district which has 2 stream cor-
ridor as irs focal point, may he established. Under a spedal improvement district,
taxes can be levied to fimance park operation and mzintemance requirements. Cur-
rently, there are over 100 park districts in the state.

WATERSHED RULES AND REGULATIONS

Many communitics protect their water supplics with watershed rules and regula-
tions. These regulations, which are enacted through the New York State Department
of Health, usually contain sethacks and other standards for salt storage, pesticdde use,
sewage discharpes, solid waste disposal, and the storage and handling of roxic
chemicals. Watershed regulations carry the weight of State regulations, and they may
extend across municipal boundaries if necessary.

Any communiry with a municipal water supply mav prepare these regulations.
Model regulations are available from the Health Department and technical assistance is
vsually avzilabie from state health engineers or from county officials where county
health deparmments exist. Once 2 mumicipality completes a draft of the regulations, it
is submitred ro the Health Department for approval and promulgation. Legal notices
are suhsequenty published in local newspapers and public hearings are held when
necessary. When approved by the Health Department. the regularions are filed with
the Secretary of State and become enforceable standards for protecting the com-
munity’s water suppiy.

The municipality must then appoint an official who is responsibie for warershed in-
spections. serving notice to violators and reporting noncompliance to the Health
Deparmment. The Health Department in turn. investigates reports and may direct the
iocal board of heaith to enforce compliance or 1ake direct enforcernent action.

Today mosi surface water supplies serving over 5000 peopie and ali
suppiies serving over 18.000 peonle are orotected by Watesshed Rules
ang Regusaiions.

Watershed rudes and reguiations can be used effectively to protect water supplics
from chemicais which may be spilled or iczked from buik storage fadilities. Unfor-
tunarely. most existing rules and regulations were passed prior 10 cur knowledge of
trace concentranions of chemicals in water supplies anxd do not adequately protect
waiers from contamination cansed by poor bulk storage practices. A receni review of
such regmiations found that most of the rules and regulations now in use are archaic.
They are concerned solely with hunam and animai waste disposal practices and use
tanguage of decades past. Oniv the nudes and regudations epacted or revised since 1970
address curment envirompental concerns. The greatest threars (0 water supply today
besides sewage disposal are synthetic or organic chemicals. madioactive maerials,
beavy metals. chlorides. nurients. sediment and petroleumn producis.

Warershed reguiasions provide anmicipaiities in New York Smre with an exceliem
means of protecting water suppiics. Howerer, the repularions musi cotHain provisions
which address the storape of petolcum and other hazmrdous chermicals. Those com-
mnmitics with warershed nubes and reguiations should be sure thar they include con-
trols over bulk ssorage facilides. Commmities without rules and regubarions should
consides the benefits of usmp them. Guidancr for ostablishing watershad rakes and
reguiations may be obtained from Sare or County Heabth Deparmment offices.

NEW YORK STATE'S WILD, SCENIC, AND RECRFATIONAL RIVERS PROGRAM

One of tdhe most imporizn Stzve programs (0 protect and eabance nivers and
sareanes and their cormidors. was established i 1972 drough the mpacomem of the
Seae Wikd Scemic. and Recreanional River Svstenes Act (Environmenal Conservation



Law 515-2701). This law encourages maximum local initiative in the development, im-
piementation, and administration of river conservation studies and plans. It aiso pro-
vides fundamental regulatory protection for rivers that are designated in the system.

Communities may find the state’s Wild, Scenic, and Recreational Rivers Program to
be an attractive option for protecting and enhancing a stream or river corridor. The
Wild, Scenic, and Recreational River Svstems Act is designed to protect. preserve, and
enhance significant rivers {(and strearns) throughout the state, including the important
natural and cultural resources that are associated with shoreland environs of such
rivers. Rivers are designated into the Wild, Scenic, and Recreational River System by
act of the fegislature, after an eligibility study has been completed.

In order to give detailed attention to the natural and cultural resources and land use
conditions that are unique to the corridor of each designated river {or stream). a
management plan should be prepared after designation. This plan may be prepared
focally, in cooperation with the Department of Environmental Conservation (or the
Adirondack Park Agency for rivers and streams on private land within the Park). The
resources and land use management recommendations that are set forth in the pian
then provide the basis for future local and state decisions and actions. The plan.
therefore, must be adopted by DEC (or APA) as well as by affected lecal governments.

At the local level, the river corridor plan usually wili be incorporated as a detailed
element in the locai comprehensive plan, to be implemented. in part, through local
subdivision and zoning ordinances. When this is done. state protective responsibilities
for designated rivers mav be deiegated to local government, specifically in the area of
land use regulation.

The cooperative intergovernmental approach that is embodied in the state Wild,
Scenic, and Recreational River System Act ensures that a reasonabie negotiation proc-
ess is set in motion whereby firm and lasting agreements can be reached by ail in-
terested parties on the means for achieving conservation and development objectives.

If a river is designated in the system. the law requires that actions of ail State agen-
cies must be consistent with jts river conservation objectives. This is a major benefit
of designation. For example, State-sponsored projects mayv be preciuded trom being
located within a designated river corridor. Designation also means that the river will
be maintained in its present natural free-flowing condition. No new dams may he con-
structed and no new diversions of water will be allowed. Water quality must be main-
tained or improved. The present natural, scenic. historic qualities of the landscape will
be protected and land uses that are compatible with the purpose of the Act will be
continued and encouraged.

Framework provisions of the act together with the regulations and standards of per-
formance for rivers (or streams) designated either “wild"", “'scenic”, or “‘recreational”™
are available upon request (see appendix P).



CHAPTER 6: BEST
MANAGEMENT PRACTICES

A GOAL OF STREAM CORRIDOR MANAGEMENT IS TG REHABILITATE
DAMAGED STREAM SYSTEMS AND AQUATIC RESOURCES THROUGH
THE APPLICATION OF REMEDIAL PRACTICES AND MEASURES.
FREVENTIVE MEASURES SHOULD BE USED CONCURRENTLY WITH
THE APPLICATION OF REMEDIAL PRACTICES TO ENSURE THAT
REOCCURRENCE OF THE PROBLEM CAN BE AVOIDED.

Many preventive and remedial land conservation practices. commonly referred to as
“‘best management practices” (BMPs), can be used to protect and conserve streams and
other water bodies through the control of nonpeint sources of pollution. The purpose
of this chapter is to identify and briefly describe BMPs commonly emploved to con-
trol nenpoint source contarminants normally associated with construction, ucbaniza-
tion, mining, timber harvest operations and agriculture. The BMPs described are ar-
ranged and organized according to various nonpoint source controls which can be im-
plemented to correct existing problems or prevent stream and associated water
resource problems from occucring through improper land use. Table 15 identifies the
range of BMPs which will be discussed, and it provides an indication of their relative
effectiveness for controlling nonpeint source contaminants.

BMPS FOR MINIMIZING DISTURBANCES TO STREAMS!

THE SINGLE MOST IMPORTANT MEASURE THAT CAN BE TAKEN TO
PROTECT A STREAM IS TC AYOID DISTURBING IT.

The above statement notwithstanding. it is recognized that various public and
private land use activities necessarily require the construction of bridges. instaliation
of culverts, realignment of stream channels, and other modifications to streams.
Unless proper precautions arc taken. each of these activities can result in physical
damage to the stream and to the biotic community therein. For example. if a culvert is
installed improperly, it mayv serve as a barrier to fish migration through increased
stream velocity. shallow water. or lack of an effective “'jump pool ™ improper installa-
tion of a culvert aiso may contribute to streambank erosion through improper place-
ment in the stream channel, and. if undersized. a culvert mav contribute 10 upstream
flooding. Whether the modifications are derived from agricuitural, forestry, mining. or
construction activities, there are six categories of best management practices that can
be adopted to minimize stream disturbances or to enhance streams. These include
BMPs for crossing streams. culvert and bridge installation. stream channelizarion.
dredging and gravel removal. protecting fisheries cover and shelter, and protecting
streambanks.

1" source: NYS Conservation Department. ""Suggested Measures for Minimizing
Damage 1o Fishing Streams from Highwav Projects™, 1964; NYS Department of
Environmental Conservation, "Timber Harvest Guidelines™. 1981; and "'Guides
for Controiling 50il Erosion and Water Pollution on Logging Jobs in Vermont"
{undated).
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PERMITS FOR PROTECTING
NEW YORK STATE'S WATERS

All parties are alerted to the legal requirements aifecting protected
streams. individuals wishing to undertake work that could disturb a pro-
tected stream are required to obtain a Protection of Waters Permit {Arti-
cle 15} from their Regional Qffice of the Department of Environmental
Conservation {see inside back cover of this manual for address and
telephone number). The Regional Cifice can tell you if the stream seg-
ment to be affected is on the protected list. The Regional Cffice also
can advise you whether or not other permits may be required, for exam-
pie, Article 24 — Freshwater Wetlands permits; Articie 25 — Tidal
Wetlands permits,; Article 36 — Floodplain permits {wbether ad-
ministered by local government or DECY, as well as possibie re-
quirements for work proposed along a stream or river protected under
the Wild, Scenic and Recreational Rivers Act. The Regional DEC Office
will advise you of Section 404 and Section 10 federal permitls which
might be required. By becoming a “'party-in-interest”, the public has the
opportunity to review and comment, and thus to influence the issuance
of permits under the above programs.

TABLE 15

BEST MANAGEMENT PRACTICES AND THEIR RELATIVE EFFECTIVENESS
FOR CONTROLLING NONPOINT SOURCE POLLUTANTS
NonPoint Source Pollutants
Toxic and
Thermall Hazardous Hydrologic

Best Management Practices Sediment Energy  Nutrients? Substances3 Pathogens Modifications?

BMPs for Minimizing Disturbances

to Streams

Stream Crossing BMPs g ] g
Proper crossing location
Approaches to ¢rossing
Crossing only at right angles

BMPs for Culvert and Bridge
installation e [ ] ®

Utilize natural streambed
Concentrate streamflows

Culvert and bridge size'

Instalting multibarrel cuiverts
Stabilizing disturbed streambanks

Stream Cnannelization BMPs ®

Concentrating stream flow
Bank stabilization
Mitigating damage to fisheries  habital

BMPs for Dredging and Gravel Removal b .

B Ry =

Direct solar penetration through removat of riparian venegation

tncludes nitrate and nitrite nitrogen and available soluable phosphate

includes metals, pesticides, herbicides, PCBs. greases. and oil substances

Although not a nonpoint source poltutant in itself, the modification of the hydrology of a watershed may increase the rates
of stormwater runoéf and lead to flooding, and erosion and sedimentation. The BMPs in this table are intended to offset
or otherwise minimize hydrologic modifications.

LEGEND: @ = More Effective ® = Less Effective
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TABLE 15 (Cont’d)

BEST MANAGEMENT PRACTICES AND THEIR RELATIVE EFFECTIVENESS
FOR CONTROLLING NONPOINT SOURCE
NonPoint Source Pollutants
Toxic and
Thermal? Hazardous Hydrologic
Best Management Practices Sediment Energy  Nutrients? Substances® Pathogens Modifications?

BMPs for “snagging” and Channe! Clearing ® ® ®
Practices for Snagging

Log jam removal

Hemoval of other iogs

Protecting riparian veqetation

Equipment for snagging and log
removal

Log disposal Practices

Practices for Channel Clearing

Small debris accumulation
Removal of sedimenis and so0il
Disposa! of spoil material

BMPs for Protecting Stream Banks and ® ®
Enhancing Fisheries Habit

Buffer strips or greenbelts

Streambank fencing

BMPs for Control of Stormwater Runoff o o ® ® ®

Diversion Terraces

Grassed waterways or outlet channels

Stormwater detention basins {ponds)

Parking iot storage

Rooftop detention

Rooftop runoff disposal

Cistarn storage

infiltration pits and trenches

Concrete grid and moduiar pavement

Porous asphalt pavement

Stormwater conveyance system
storage

Fluidic flow requlators

Treatment of stormwater

BMPs for Pollution Source Control ® ® ®

Fertilizer and pesticide application
practices

Practices for pasture management and
the application of animal wastes to
lang

Chemical storage and handling
practices

BMPs for Soii Erosion Control ® . ® ° 'Y

Field tillage practices {agriculture)

Cropping practices {agriculture}

Vegetative practices {construction
mining, etc.}

Timber Harvesting BMPs o o ) . °
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STREAM CONSERVATION NOTE TC CONTRACTOR

A special note in connection with contractors work should be inserled in ail
plans for projects aftecting fishing streams or waterways which are a source
of water supply. This may be referred {0 in recommendations simply by title,
“Special Note — Stream Conservation” with wording as foliows:

“Dwring the course of stream-related construction or work activity, the Con-
tractor shall conguct his operations in such a manner to prevent or reduce to
a minimum any damage to any stream from pollution by debris, sediment, or
other foreign material, or from the manipulation of equipment andfor
materials in or near such streams. He shali not return directly to a stream or
to a ditch immediately flowing into a stream, any water which has been used
for wash purposes or other simitar operations which cause the water to
become poliuted with sand, silt, cement, oil, or other impurities. if he uses
water from a stream, he shall construct any intake or temporary coffer dam
required to protect and maintain water quality and to sustain fish life
downstream.”

Stream Crossing BMPs

a.

Proper crossing tocation: Crassings shoukd be located where the stream channel
is straight with an unobstructed flow of water. Find crossing sites that have low,
stable banks and a firm stream bottom. Cross at 2 few carefully chosen places.
rather than anv place that seems convenient, Avoid crossing at bends and
through pools.

. Approaches to crossing: The roadway approaching the stream should be

reasonably level for a distance of 50 feet to cuch side of the crossing. definitely
no more than a gentle slope. Dips or turnups should be used on the road or trail
before crossing a stream. This will ensure that water is drained oft the side of
the road rather than into the stream.

. Cross at right angles: Cross streams by the most dicect route. Crossings should be

madie at right angies to the stream.

BMPs for Culvert and Bridge Installation

Stream Crossings can be accomplished by ford, culvert. or bridge. Xhere water
resource values are high. as in the case of domestic use or for protecting a fishery,
water courses always should be bridged. This will not onlyv reduce erosion and stream
sedimentation. but also reduce the amount of gasoline. oil. and grease which s often
washed from the wheels and undercarriage of vehicles when crossing streams,

d.

b,

Utilize natural streambed: Culverss and bridges which utilize the natural stream-
bed as the floor are preferred o culverts which have a floor.

Concentrate stream flows: Culverts or bridges which have a floor, rather than
the mutural streambed. should be designed to provide a Voor dish-shaped channel
s0 s to concenirate streamn flow during low water periods. For floors up to 50
feet wide. the center line elevation should be 8 inches below the edges of the
floor. For floors over 30 feet wide. the center line ¢levation should be 12 inches
below the edges. Floor elevations should conform us closely as possible 1o exist-
ing streambed elevation at the point of proposed insezllution. The culvert ouifall
should not he suspended above the stream channel or cascade on o rocks:
rather. the outfall shoukd gentiv merge with the “tailwater” pool. thereby
facilitaring the upstream migration of fish.

- Culvert and bridge size: Permanent bridges or culverts must be designed to

handle the largest potential stream flows. The minimum recommended culvert
diameter for a stream crossing is 157, Table 16 contains the approptiate culvert
size based on drainage arez. The municipal engineer, county highway depar:-
ment engineer, or the County 50il and Water Conservation District can assist in
determining proper culvert size (diameter}.



TABLE 16

GUIDE FOR DETERMINING CULVERT SIZE FOR
PERMANENT STREAM CROSSINGS

Drainage Area (acres)

Well Shallow Soils Recommended
Drained with Frequent Pipe Diameter
Seils Rock Qutcrops {inches)
16 4 15
25 7 18
40 12 21
55 16 24
84 27 30
130 47 36
190 64 42
260 80 48
a35 120 54
400 166 60
550 205 66
B850 250 72

Source: Guides for Controiling Soil Erosion and Water Potlution
on Logging Jobs in Vermont. Vermont Agency of Environmental
Conservation, et. al., Montpelier, Vi.

d

. Installing multibarre!l culverts: Where twin or multibarrel culverts are used. one
culvert should be installed slightly lower in the strezmbed than the other(s) so as
to concentrate stream flow in one culvert for passage of fish during periods of
low water.

. Stabilizing disturbed streambanks: Channel realignment in connection with ap-

proaches and exits to bridges and culverts should be kept to an absolute
minimum. All new channel bank slopes should be treated with loose. truck-
dumped or placed rock rip-rap in a manner acceptable 10 good construction
practices. All exposed soil shouid be seeded and mulched within two weeks of
culvert or bridge installation to establish protective ground cover as quickly as
possible.

Stream Channelization BMPs

Stream channel work should be kept to 2 minimum. In those instances where

stre

am channel work is planned, it is advisable to inspect stream conditions prior 10

construction to determine ¢xisting pools and their frequency. percentage of shade
provided as compared to 2 new channel, amount of fisheries habitat available in the
form of pools, or tree and brush shelter. It will then be possibie to approach the
determination of minimum habitat requirements for the new channel with these facts
in mind.

a.

Concentrating stream flow: Where stream channelization work is involved. the
streambed should be sioped down from the edges towards the center {except on
curves) as follows:

— For a stream bed up to fifty (50} feet wide, the center line elevation should be
cight (8) incbes below the edges of the bed (See Figure 21).

— For a stream bed over fifty (50) feet wide, the center elevation should be
twelve {12) inches below the edges of the bed.

— On curved alignments, the above specified slope should be towards the out-
side of the curve instead of the center line. Loose, truck-dumped rip-rap or
stone fill should be placed on new channel slopes in areas where erosion is
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likely to occur. particularly on curves and near new structures. This should be
done as quickly as possible to help reduce bank ¢rosion and sedimentation

{See Figure 22).
b. Bank stabilization: New channel streambanks shoutd be sioped 3 on 1, seeded,
and mulched within rwo weeks of compietion of grading. All roadside and ¢ross-
drain ditching should be paved. lined with stone or rip-rap, or seeded and

mulched within two weeks of completion of grading.

. I
b
FIGURE 21 .\\ { jé
O ¥
r \. 5
] LY

Figure 21. Concentralting Flows in Aid-Stream. Cenler line elevation should be eight (§) inches
below the edges of the streambank for streans up to 50 feet wide, or twelve {12)
inches below the edges of the streambed for streams over 50 feet wide.

-Concentrating Flous vm Curved Alignments. On curved alipnments, the specified
stopes in Figure 21 should be shifted to the nutside of the curve instead of the center
iine. Rip-rap and suitable vegelation should be established on outside curve to

protect streambank and prevent erosion.

Fipure 22



This roadside ditch bas been stabil-
ized with vock rip-rap. Establishment
of a vegetative cover to stabilize a
ditch can usually be accomplished at
fess cost; however, for especially
critical areas involvring steep gra-
dienis or bighly erosfve soils, rip-rap,
concrele, or asphalt, stornt drainage
systems might be the only practical
alternative.

On top of streambanks. plant species such as purple osier willow and silky
dogwood should be planted, particularly where soils encountered are highl}'
erasive. To provide shade. higher growing species such as black, weeping. or
shining willow or other high-growing, deep-rooted trees conducive to good
growth in the soils encountered may be used. County Soil and Water Conserva-
tion Districts can recommend alternative plant materials best suited to a par-
ticular site and they can identify sources of the plant stock.

¢. Mitigating darnage to fisheries habitat: In planning any section of new channel
over 130 feet long. consideration should be given to mitigating damage by
creating pools through proper placement of large boulder retards where no
danger of scour or erosion is anticipated. If large stone for this purpose is not
available, it may be possible to use Gabions (wire boxes containing small. loose
stones) to take the place of large boulders. A group of retards should be placed
at approximarely 100-foot intervals,

BMPs for Dredging and Gravel Removal

Gravel removal shouid not be conducted on streams except in sections which have
large. repeating alluvial deposits, the removal of which would benefit rather than
harm fish life. If gravel is removed. the stream bed should be sloped and graded in ac-
cordance with the above Stream Channelization BMPs.

BMPs for “‘Snagging’’ and Channel Clearing?

Trees and brush which shade streamns and stabilize the banks should not be dis-
turbed. In new channel construction, existing trees and brush should be left in place
along the tops of banks. No stream work, including bank clearing and excavation or
removal of materials, "'snags’’, or other channel -obstructions. should be allowed ex-
cept at specific locations where significant bloekages in streams occur. Channel ex-
cavation and snag removal should be accomplished with the minimum streambank
clearing needed to provide access to the stream and should not be undertaken unless
it is absolutely necessary. The following BMPs prescribe the manner in which snag
removal and streamn channe! clearing should be undertaken:

2 The BMPs for snagging and channel clearing were developed as guidelines by
several governmental agencies and private organizations for the Wolf River System
in the State of Tennessee. They subsequently appeared in an article entitled “*Stream
Rennovation Alternatives, the Wolf River Story,” by C.A. McConnell, et. al,, in the
Joumnal of Soil and Water Conservation, Vol. 35, No. 3, January-February 1980.
The JSWC is copywrited by the Soil Conservation Society of America.



a. Practices for snagging
— Log jam removal: Only those log accumulations that are obstructing flows to a
degree that results in flooding or significant ponding or sediment deposition
shoutd be removed.

— Removal of other logs:

«  Affixed logs. Isolated or single logs should not be disturbed if they are
embedded, jammed. rooted, or water-logged in the channel or the
floodplain, if they are not subject to displacement by current, and if they
are not presently blocking flows. Generally, embedded logs that are parallel
10 the channel are not considered to cause blockage problems and should
not be removed. Affixed logs that are crossways to the flow of waters in
the channel and are trapping debris to the extent that could result in
significant flooding or sedimentation may be removed.

+ Free logs. All logs that are not rooted, embedded. jammed. or sufficientby
waterjogged to resist movement by stream currents may be removed from
the chunnel.

— Prorecting ripurian vegeration, No rooted rees, whether alive or dead. should
be cut unless:

o they are leaning over the channel @t an angle greater than 300% of vertical
and they are dead or severely undercut, or dumaged root systems are relv-
ing upon adjucent vegetition tor support and it appears they will faill into
the channel within one vear and create blockage w flows; o

« their removal from the floodplain is reguired 1o seeure access for equip-
ment (o g point where 2 significant blockage has been selecied for remosal,

Trees selected for removal should be cut well above the base. leaving the

stump and roots undisturbed, Procedures for removing the felled portion

should be the same as for other logs as discussed below,

— Equipment for log removal. First considerution should be given o the use of
hund-operated eqguipment to remove log scenmdations. When the use of
hand-operated equipmwent is infeasible. vehicutar ecquipment should be ased in
accordanee with the following guidelines:

« Water-based cquipment. ¢.g. i crne o winch mounted on ool shallow
dratt barge or other vessel, should be used for removing material from the
strean. A small crawler tractor with winch or similar cquipment may be
used o remove dedris from the channel to sclected disposal poings.

« When it can be demonstrated that stream conditions are inadequate for the
use Of water-based equipment. the smaldlest Feasible equipment with track-
ing systems that minimize ground disturbance should be specified for use.
Larger equipment may be emploved from non-wooded areas where cables

Renioval of riparian cegeto-
fier can resudl i sloughing
ef streambanks. Nede theat
the stregamibank drueistreoin
is pratected and stabilized
where riparian vegetation

i refained.




cowd be stretched down to the channet to drag out materials to be
removed. |

« Access routes for equipment should be selected to minimize disturbance to
existing floodphain vegetation. particularly in the riparian zone. Equipment
should be selected which will require little or no tree removai in forested
areas.

— Log disposal practices. All fogs or trees designated for removal from a stream
or floodplain should be removed of secured in such a manner as to preciude
their reentry into the channel by flood waters. Generaliy, they shouid be
transported well away from the channel and floodway and positioned paratlel
to the stream channel so as to reduce flood flow impediment. When large
numbers of Jogs are removed at one location (e.g. log jams}, their use for
firewood mav be most appropriate. Burying of removed material should not
be permisted.

. Practices for stream channel clearing

— Small debris accumutation. Smail debris accumulations should be left un-
disturbed unless thev are collected around 3 log or blockage that shouid be
removed. (It is felr that small debris accumulations will not constitute a
significant blockage to flows. Uponr removal of logs and other biockages under
these BMPs and following completion of the project. the changed water
velocities will remove and disperse these small debris accumuiations so that
no significant blockage of water flows will result)

— Removal of sediments and soils. Major sediment piugs in the channel may be
removed if they are presently blocking the channe! to 2 degree that resuits in
ponding and dispersed overland flow through poorly defined or nonexistent
channels and, in the opinion of appropriate experts, will not be removed by
natural stream or river forces after logs and other obstructions have been
removed.

— Disposal of spoil material. Conventional excavating equipment may be re-
quired for sediment blockages. This equipment should be employed in 2 man-
ner which will minimize environumental damages as follows:

"« Access routes for equipment should be selected to minimize disturbance to
existing floodplain vegetation, particulasly in the riparian zone.

» Materia!l disposal and necessary tree removal should be limited to one side
of the original channel at any given location.

« To the maximum extent possible, excavating equipment should not be
emploved in the stream channel bed.

= Where feasible, excavated materials shouid be removed from the
floodplain. If floodplain disposal is the only feasible alternative, the spoil
material should be placed on the highest practical elevation and no material
should be placed in any tributary or distributary channels which provide
for ingress and egress of waters to and from the floodptain.

+ No continuocus spoil pile should be created. It is supgested that no pile ex-
ceed fifty {50) feet in length or width and a gap of equal or greater length
shouid be left between adjacent spoil piles.

+ Spoil piles should be constructed as high as sediment properties allow.

« The placement of spoil material around the bases of mature trees should be
avoided where possible.

All disturbed areas should be reseeded or replanted with plant species which
will stabilize soils and benefit fish and wildlife. Revegetation should be in ac-
cordance with County Soil and Water Conservation District recommenda-
tions.



BMPs for Protecting Streambanks und Enhancing Fish Habitat
Several rechnigues are available for repuicing. protecting, or stabilizing croding
streambanks. or restoring fisheries habita, including the use of rock detlectors, rip-
rap. log cribbing. gabion baskets. the estiblishment of buffer strips or greenbelts, and
streambank fencing,
a. Buffer strips or greenbelts,
Buffer strips shouid be established to prowect streams from Eind use activities ad-
jacent to a stream. Buffer strips consist of grasses, shrubs, und trees along stream-
banks. Table 17 shows the functions of buffer sirips.

TABLE 17. FUNCTIONS OF A BUFFER STRIP*

+ filter sediment and other substances. e.g.. nutrients, pesticides. and metals from
land use activities in adjacent areas; :

- maintain the stream integrity by retaining the natural vegetation corrigor,
« enhance recreational use of the stream;

+ preserve vegetation which shades the stream, helping to maintain (ower water
temperatures;

+ inhibit stream bank erosion and meandering;

- restore degraded fish and wiildiife habitat.

* Source: Arkansas Landowners' Guide to Streambank Management {updated).

Rock rip-rap can be wused 1o protect a
streambeank, Although misiallation
costs may be high. genercily they are
nel as gread as the costs of instaliing
lug cribbing — and the mamfenance
COSIS @re Not as grei.

Notuithstanding instailation and
maintenance costs, Ing cribbing can
be wsed effectively to profect and
stabilize an eroding streambank,
Also, spaces betwven the lugs provide
excellent fisheries babital.




Gabion baskets have been
employed to protect the
bank of this Westchester
County stream.

Tables 18 and 19 contain recommended buffer strip or greenbelt widths in
watersheds where togging and construction and development-related activities
will be undertaken,

TABLE 18. RECOMMENDED BUFFER WIDTHS FOR PROTECTING STREAMS FROM
TIMBER HARVEST ACTIVITIEST:2

Degree From Width of Butfer Strip

Slope of Land Heorizontal for Logging Areas (fL.}
0 0 25
10 6 45
20 17 65
30 17 85
40 23 106
50 26 125
60 | 145
70 35 165
80 39 185
80 42 205
100 45 225

1 source: Hartung, R.E., and Kress, 5.M.: Woodiands of the Northeast, USDA, SCS,
and Forest Service, Phitadeiphia, PA; 1977.

2 Except at properly jocated stream crossings (see Stream Crossing BMPs), fogging
roads or skid trails shouid not be allowed within the mean high water mark. The
location of logging reads or skid trails should conform to the stope-distance reta-
tionship in the table.




i)

1 Source; Kartung, R.E., and Kress, 5.M.: Woodlands of the Northeast, USDA, 5CS,

TABLE 19. RECOMMENDED BUFFER WIDTHS FOR PROTECTING STREAMS FROM
CONSTRUCTION AND DEVELOPMENTAL ACTIVITIEST

Width of Buffer Strip in

Degree From Municipal Watersheds &
Slope of Land Harizontal Critical Area (ft)

0 o 50
10 6 90
20 12 130
30 17 170
40 23 210
50 26 250
50 3 290
70 a5 330
80 39 370
90 42 410
100 45 450

and Farest Service, Philadelphia, PA; 1977,

In addition to adhering to the recommended buffer strip widths in the above

tables, the following BMPs should be followed:3

— Avoid clear cut timber harvesting in the buffer strip. Retain greenbelts along
streams consistent with recommended buffer widths in Table 18 and 19.

— Avoid major land clearing within the buffer strip for agricultural, construction
and development, and other {and use activities.

— Avoid extensive use of heavy machinery in a buffer strip area. It can cause
erosion by breaking down fragile stream banks and by compacting the soil so
that it can no longer absorb runoff. Soil compaciion also prevents acration of
the soil. which in turn causes vegetation to die. and eveniually leads to ero-
sion.

— Reestablish vegetation in the buffer sirip as soon as possible by using native
grasses. shrubs. and trees. subsequen: to any land clearing which does occur.

— Excepr at stream crossings. avoid building roads in the buffer zone.

— Avoid building near a streambank. During floods or heavy rains. banks can
slump many feet in 2 short time.

. Strezmbank fencing.

Grazing by livestock within a buffer sirip should be avoided. Protect the buffer
strip by fencing livestock away from the stream except at properly constructed
stock watering areas. Temporary electric fencing (installed after the threat of
spring flooding and removed after the grazing season) offers an alternative to
permanent fencing.

Fencing along the banks of streams to prevent grazing and trampling of
veprtated banks by unlimited access of livestock to streams is among the most
effective steps that can be taken to rehabilitate and protect a stream. Where addi-
tional protection of siream banks by mechanical devices is not necessary. fencing
wili promote the growth of vegetation, including grasses, shrubs, and rees. Not
only will this reduce erosion, but alse beneficial shade will be derived from

3 Source: Arkansas Landowners' Guide to Streambank Managemen: {undated).



trees. In many streams, a reduction in water temperature by shade trees alone
will mean the difference in terms of a stream’s capability of supporting a viable
fishery. County Soil and Water Conservation Districts can provide technical
guidance in the actual layout of streambank fencing.

If the goal is to restore aguatic habitat or rehabilitate degraded streams through
the use of buffer strips or greenbelts, the degree of recovery of a fishery would
be related to (1) the degree and quality of habitat enhancement achieved; {2} the
size of the stream; and (3) its original fish supporting capacity. The recovery
time for a given stream would depend on the type of management implemented.
composition and stability of existing streambanks and degree of degradation, soil
moisture relationships, and water runoff patterns within a watershed (White and

Brynildson, 1976).

ONCE A STREAM SYSTEM AND ITS AQUATIC RESQURCES HAVE BEEN
DAMAGED, THE RECOVERY PHASE MAY REQUIRE CONSIDERABLE
TIME — 15 YEARS OR LONGER WOULD NOT BE UNUSUAL.

Types of predictive changes for a stream transformed from a degraded 1o a
recovered phase are shown in Figure 23. After recovery, improved conditions
for fish success would be associated with {1} a deeper average water depth; (2)
flushing of silt and sand to expose gravel, rubble, and rock bottoms; (3) stabil-
fzed banks due to vegetative cover; (4) bank undercusting to provide additional
cover for fish; {5} overhanging vegetation to shade and keep water temperatures
fower during hot periods of the vear; and (6} a tendency for @ more favorabie
combination of pools and riffles to develop.

This stream wonld benefit by the
establishment of riparian vegelation
af the top of the rip-rap and along
both sides of the stream a3 d wdy of
maintaining lower stredam
temperatures during the summer.

This fencing has been instailed alinig

in cooperdtion with the Rensselaer
County Soil and Water Conservation
District. to provide a buffer strip

Witllow, dogwond. and spruce
seedlings and other plant species uill
be plunted to form a greenbelt along
this stream.

the Little Hoosick by Trowut nlimited,

between pasture lund and the stream.
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A Degraded Phase

S"r?:g; Most of the gravel is buried
s:idth beneath the silt and sand, channel

ts widened, average depth of the
water is igssened and bank vegetation
is sparse

stream
surface

B Aecovering Phass
Channe! is becoming narrower,
water depth increasing, more gravel
is becoming exposed and vegetalion
establishment begins to stabilize banks
and iessen sedimentation

oot
In s e il

stream C Recovered Phase

suriace Water depth increased, grealer

width quantities of clean gravel exposed,
surface area ot water lessened, space
for trout has been formed under banks,
Dense bankside vegetation stabilizes
channel and controls erosion

Recently deposited silt and sand
Original bank material

B Hard substrates including grave

Figure 23, Conceptualized Cross-Sectional Characteristics of a Stream in Degraded, Recover-
ing, and Recovered Habilat Phases. For the Phase A condition, pool and riffle
relationships are disrupted. In effect, there is a lendency for channeling to occur
ubich lessens the gbundance and quality of pools. For Phase C, nole undercut
areas which eventually develop. lf bank damage occurs, this important trout
cover is usually the first to be destroyed and years can be required for natural
restoration. Adapted from White and Brynildson (1967).

BMPs FOR CONTROLLING STORMWATER RUNOFF4

THE THEME OF STORMWATER MANAGEMENT 1S SIMPLE. RUNOFF
FROM ANY SPECIFIC DEVELOPMENT MUST NOT BE GREATER THAN
WOULD BE THE CASE UNDER NATURAL CONDITIONS.

Inadequate management of accelerated runoff of stormwater resulting from develop-
ment throughout a watershed increases flood flows and velocities, contributes o ero-
sion and sedimentation, overtaxes the carrying capacity of streams and storm sewers,
greatly increases the cost of public facilities to carry and control stormwater, under-
mines floodplain management and flood control efforts in downstream communities,
reduces ground water recharge and, in general, threatens public health and safety.

4 BMPs for controlling stormwater runoff were excerpted from the following
sources: “ldentifying and Implementing Agricultural BMPs to Control Water Pollu-
tion in New York State” by the NYS Soil and Water Conservation Comunittee,
1981; BMP Haridbook for Controlling Urban Stormwater Runoff by the Virginia Soil
and Warter Conservation Commission, et.al., 1979; and USDA, Soil Conservation
Service, National Handbook of Conservation Practices, 1977.



Managing stormwater is both fiscally and politically sound when approached as 2
preventative strategy. Retention of water where it falls is the primary source of re-
plenishing groundwater. The longer rainfall stays on land, the greater the recharge;
also, the more stowly surface water moves before entering a channel, the less scouring
and sediment transfer takes place. This, in turn, helps produce better water quality.
For instance, twenty minutes of ponding or filtering through vegetation removes most
of the heavy metals carried from the streets and parking lots in stormwater runoff,
Tabie 20 identifies additional objectives to be achieved from controtling stormwater
runoff.

TABLE 20. OBJECTIVES OF CONTROLLING STORMWATER RUNOFF

+ To prevent the degradation of property by enhancing the environmental character
and quality of streams.

» To prevent damages to life and property from flooding resuiting from excessive
rates and velocities of runoff.

- To reduce public expenditures for replacement or repair of public facilities
resulting from artificially induced flood peaks.

+ To enhance the quaiity of non-point source runoff by water retention measures.

- To prevent degradation of stream quality due to impairment of the stream’s
biclogical systerm.

- To prevent degradation of the stream caused by excessive flushing and sedimen-
tation.

» To maintain natural stream channels and prevent accelerated bank erosion by
controlling the rate and velocity of runoff into streams.

Source: South Branch Watershed Association, et.al. (undated).

The concept of stormwaiter munagement provides for the:

— quantitative control of stormwater through a svstem of vegerative and structural
measures which derain (delavy the increased volume and rate of stormwater
runoff. caused by man-made changes to the land. so as to prevent increases in
the magnitude and frequency of flooding.

— qualitative control of stormwater through a svstern of vegetative, structural. and
other measures. which retain (store). minimize. or treat polutants carried by sur-
face runoff.

Stormwater retention and detention help o control flooding and reduce water
pollution in several wavs. First. the total volume of stormwater entering surface
waters is reduced. since additional time is provided for water to infiltrate the soils,
Second and moest important. the rate of flow from the site s reduced, Slower rates of
discharge allow pollutants to settle out and reduce the potential for non-point source
pollution Joading including nutrient enrichment and erosion and sedimentation.

THE RETAINMENT OF NUTRIENTS FROM STORMWATER IS ESPE-
CIALLY IMPCRTANT WHERE DEVELOPMENTAL ACTIVITIES ARE AC-
CELERATING EUTROPHICATION IN BOTH LAKES AND STREAMS.
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The reduction of non-point source loading through stormwater management prac-
tices may be difficult 10 quantify; nevertheless. some generalizations can be made.
Assuming the pollutants are available for retainment. generally, the more efficient the
storm drainage system, the greater the pollution loading. The term “efficient” refers
to how quickly stormwater can be concentrated and removed from where it is not
wanted. The implication is that efficient svstems are not necessarily the best chodee.
patticularly where protection or enhancement of water quality is an objective.

METHODS WHICH TEND TG REDUCE THE VOLUME OF RUNOFF ARE
PREFERRED OVER METHODS WHICH TEND TO INCREASE THE
VOLUME OF RUNOFF.

Generally, strearn quality impairment can be prevented if watershed imperviousness
does not exceed 15 percent. For the more sensitive stream ecosystems, such as those
supporting seff-sustaining trout populations, watershed imperviousness should not ex-
ceed 10 percent. Table 21 provides watershed development rates for different lund
use categories to achieve 1) percent and 15 percent levels of imperviousness.

When engineering a site for stormwater management, two overall concepts must
be considered:?

+ the permeability of the svstem should be mainfained or enhanced.
« the rate of runoff should he stowed

TABLE 21.
ALLOWABLE WATERSHED DEVELOPMENT RATES 1

Maximum Amount of
Watershed That Can Be
Developed Based Upon An
Imperviousness of
Land Use Category Imperviousness 10% 15%

individual Homes

0.4, RHectare (1.00 acre) Lot 20% 50% 75%
0.20 Hectare {0.50 acre) Lot 25% 40% 60%
(.13 Hectare (0.33 acrej Lot 3004 33% 50%
0.10 Hectare (0.25 acre) Lot 3B%a 26% 29%
0.05 Hectare (0.12 acre} Lot 85%, 15% 23%
Townhouse/Garden Apariments 44% 22% 33%
High-Rise Residentiai 56% 18% 27%
Industrial Districts 75¢%% 13% 20%:
Commercial Business Area 85% 12% 18%
Shopping Centers Q5% 11% 6%

1 Klein, Richard D., “Urbanization and Stream Quality Impairment™. in Water
AResources Bulletin. American Water Resources Association, Yolume 15, No. 4.
August 1979,

3 “Marvland Interim Watershed Management Policy™, 1977,



In employing these concepts, attention needs to be given to understanding and im-
plementing “natural engineering” techniques which preserve and enhance existing
features of a site and maximize economic and environmental benefits. 6 Natural
engineering refers to the use of buffer strips, depressions. grassed areas, wetlands, and
other open spaces for stormwater detention. These and other stormwater management
guidelines are presented in Table 22. Through site grading. runoff can be directed to
these naturzl areas which caich the stormwater, slow the flow, and allow infiltration
into the soils and ground water. Detention and retention of stormwarer on the site
also can be achieved by the construction of basins or ponds to hold stormwater.
These and other BMPs are described as foliows:

TABLE 22. STORMWATER MANAGEMENT GUIDELINES

+ Use depressions, swales, wetlands, and other natural drainage areas to hold
stormwater and provide for a slow release to ground waters {(when soils permit).
The use of natural drainage engineering concepts can save siorm drain construc-
tion costs while adding to the recreational and open space amenities of the
development.

« Minimize the amount of paved surfaces on the site. Cluster development helps
reduce the amount of pavement and provides larger open space and retention
areas.

« Coordinate eroston control measures with longer-term stormwater managemsan!
measures. A sediment basin. for example. may sometimes be converted to &
detention or retention basin for use after the completion of constructior.

+ Identify and assess stormwater runoff fiows from drainage areas above the site.
including the potentiai runofi effects downstream. A general assessment can be
made dunng imtial development plan reviews and detailed engineering calcuia-
tions and considerations can be made at a later stage in the approval process.

« Manage stormwater so that the outfiow from the site after development does not
exceed the outflow from the site prior to the development.

- Coordinate stormwater management plans with open space ptans for the site, en-
couraging the multiple use of drainage courses and stormwater management
areas whenever possibie.

« Delineate stormwater easements which wili be used for maintenance purposes on
the development plan. The retationship of stormwater easements to utility
easements shouid be shown on the development pian.

» Identity stormwater routing and storage for the 100-year storm event as well as
the t0-year storm event.

» Assign clear responsibilities for long-term maintenance of retention and detention
basins, including periodic cleaning of fiiters, removal of debris and sediment. and
weed cutting. Consider the use of a performance bond if facility maintenance is
assigned to a homeowner's association. Restrictive deed covenants should be
used to assure that maintenance responsibilities are legally binding.

Source: "Water Quality Guideiines for Development Pian Reviews”, Scutheast Michigan
Council of Governments, 1980.

6 rbid.
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Figure 24. Stormuwater Management: Yes
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Diversion Terraces

Diversion terraces are generally installed above construction areas, cropland fields,
gully headcuts, or other critical areas where stormwater runoff or erosion are serious
problems. Diversion terraces break the length of the slope into a series of shorter
segments and reduce runoff velocities, thereby reducing soil losses. They usually con-
sist of a ridge, or a combination of ridges and channels, constructed to a predeter-
mined grade across the slope. These ridges are placed high enough on the slope to
collect the expected volumes of surface runoff from above. Some diversion terraces
on more permeable soils are designed to stop runoff and hold the water until it is ab-
sorbed. Others on less permeable soils are designed to intercept and divert runoff in a
controlled manner to a protected outler, swale, depression, or wetland. If diversion
terraces are improperly designed, or used with poor land or farm management prac-
tices, they may increase rather than reduce soil loss.

Diversion terracing may be used to reduce the length of slopes thereby breaking up
the concentration of water on croplands, above construclion sites, gully beadcuts,
and other areas where stormwater runoff causes problems. (LSDA Soil Conservation
Service Photo)

Grassed Waterways, Filter Strips, and Seepage Areas

This practice involves utilizing grassed surfaces to reduce runoff velocities, enhance
infiltration, and remove runoff contaminants, thus improving runoff quality and
reducing the potential for downstream channel degradation and sediment pollution
from urban. agricultural, and other land use activities. Concepts covered include using
grass-lined roadside swales instead of curb and gutter installations. using grass-lined
open drainage channels instead of paved channels, using grass-covered sarfaces to in-
tercept runoff and filter out some of the contaminants, and using small shallow basins
over permeable soils to capture and infiltrate runoff. Grass waterways are a basic con-
servation practice commonly used by farmers.

Stormwater Detention Basins (Ponds)

Detention ponds mav be construcied 10 protect downstream areas from potential
water quality degradation, flooding, and stream channel degradation due to urbaniza-
tion or other upstream land use activities. The Objective is to detain stormwater and
release it at a controlled rate. Downstream water quality is improved through sedi-
ment removal, plant uptake of nutrients, chemical transformations, and other proc-
esses. This practice generally is limited to structures less than 25 feer in height which
impound less than 100 acre-feet of water.
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Jute netting or a commercial erosion
controf fabric can be used as a chan-
nel liner to prevent erosion unlil
vegetation in a greased waterwdy
becomes established. Liners may not
be needed if run-off can be diverted
Sfrom the channe! during the establish-
ment period. (USDA Soif Conserva-
tion Service Phoro)

This detention busin in Westchester
County retains stornwater runoff.
Note the vegetation which qols o5 a
biological filter 1o remore nutrients
and other contaminants from the
ruroff.

Parking Lot Storage

This practice involves the use of impervious parking areas as temporary impound-
ments during rainstorms, Parking lot drainage systems can be designed to temporarily
detain stormwater in special designated areas. to increase infiltration and ground
water recharge, and release it at a controlled rate, The objective is to protect water
quaiity and downstream areas from increased flooding. stream channel degradation.
and/or combined sewer overflows caused by urban development. It is important that
these facilities be designed 1o minimize potential safety hazards and inconveaience to
motorists and pedestrians.

Rooftop Detention

This practice describes how stormwater falling directly onto flat roof surfaces can
be temporarily ponded and gradually released by incorporating controlled flow roof
drains into building designs. The purpose is to reduce adverse impacts of rooftop
runoff on sewer systems and receiving streams. Rooftop detention can be incorpo-
rated into the design of most new buildings, and many existing structures also can be

84 modified for this function.



Rooftop Runoff Disposai

This practice encourages the disposal of rooftop runoff by systems and techniques
that avoid or replace direct connections of roof drainage systems 10 sewer systems.
The objective is to reduce the frequency of sewer overflows. Proposed alternatives to
sewer connection include surface drainage. subsurface infiltrations, and runoff collec-
rion and storage.

Cistern Storage

This practice involves the collection and storage of stormwater runoff in a storage
tank or chamber above or below the ground. A cistern can serve solely as a storm-
water detention device to protect downstream areas from flooding. stream channel
degradation, and/or sewer overflows, of it can be used to collect poliuted runoff for
later treatment. Water coilected in a cistern may also be put to use for lawn watering.
fire protection, or other purposes.

Infiltration Pits and Trenches

This practice involves the excavation of pits or trenches which are backfilled with
sand and/or graded aggregates. Stormwater runoff from impervious surfaces can be
directed to these facilities for detention and infiltration. Permeable soils are a pre-
requisite. The potential for ground water pollution must also be carefully evaluated.

Concrete Grid and Modular Pavement

This practice involves the use of a special pervious paving material in low traffic
areas. The pavement consists of concrete grids or other structural units aliernated
with pervious fillers such as sod, gravel, or sand. The resultant pavement provides an
adequate bearing surface and yet allows a significant amount of infiltration. thereby
reducing runcff volume and discharge rate and improving the water quality.

Porous Asphalt Pavement

- This practice involves the use of a special asphaltic paving material which allows
stormwater to infiltrate at a high rate. Infiltration water is stored below the pavement
in a high-void aggregate base. This practice provides for stormwater detention and. in
some cases, increases infiitration into the ground. Use of the practice can contribute
to reduced sewer overflows, decreased flooding and stream channel degradation, and
improved water quality. This type of pavement offers many other benefits not related
to water quality, including enhanced visibility. increased safety. and reduced drainage
SYSUEMM COSLS.

Stormwater Conveyance System Storage

This practice involves providing storage capability within stormwater conveyance
systermns for temporary detention and controiled release of urban stormwater during
wet weather flows. Where combined sewers are utilized for stormwater convevance.
the purpose is to reduce the frequency and magnitude of scwer overflows and to in-
crease the quantity of stormwater receiving treatment before entering receiving
waters. Where separate convevance systems exist, the purposes are to reduce
downstream flow peaks and to provide some particulate removal through stormwater
detention. Both in-line and off-line siorage facilities can be emploved.

Fluidic Flow Regulators

This practice involves the use of an innovative self-powered and ¢ontrolled fluid
flow regulator. Depending upon the design and application, these devices can be used
1o selectively divert the first flush of a storm into treatment facilities or temporary
storage areas; to automatically proportion runoff flows between receiving streams and
retention or derention facilities; or to provide increased operating efficiency of storm
and combined sewers during wet weather flows, All of these functions serve to
reduce the impacts on receiving waters.
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Treatment of Stormwater

This practice involves the use of water treatrnent unit operations applied at such a
scale that they are less involved and less costly than treatment plant technology and
can be either used independently or in conjunction with other best management prac-
tices to remove contaminanis from collected siormwater. Unit operations considered
applicable are the physical processes of settling, filtration, and screening. and the
chemical processes of flocculation and disinfection.

BMPs FOR POLLUTION SOURCE CONTROL7

The BMPs discussed below are intended to control nonpoint pollution at its source
and thus to prevent water quality problems from occurring.

Fertilizer and Pesticide Application Practices

a. Reducing excessive application rate: Fertilizer inputs into crop production should
not exceed that needed for plant nutrient determined through periodic soil test-
ing and familiarity with plant requirements. Manufacturers’ recommcndations
should be strictly adhered to in the application rate for pesticides.

b. Timing of application: The timing of fertilizer application affects the efficiency of
plant utilization of nutrients. The timing of application is much more important
for nitrogen fertilizers that are easily leached. particularly on sandy soils, than
for phosphorus. which is more readily absorbed by soil particies.

In general, phosphate and potash fertilizer must be applied at seeding time or
eariier for satisfactory results. Nitrogen may be applied in the fall, or in the
spring for fall-sown green crops. For row crops. a portion of the mitrogen may
be applied at pianting time. Additional amounts may be side-dressed. In areas of
leaching ot denitrification where losses may occur, spring application usually is
best. Nitrogen fertilizer should never be breoadceast on frozen land.

Timing is critical in the application of pesticides. Unless timing is proper. pesti-
cides application may fail to control the target organism, leaving unnecessary
pesticide residues which are a potential peliutant in the environment.

¢. Method of application: The method of application and placement of fertilizers in
relation to roor distribution and moisture is important in increasing the effec-
tiveness of fertilizers. General methods for applying fertilizers include: broad-
casting and disking, plowing before planting, and top dressing after the crop has
been established.
Omn soils of low or moderate fixing capacities. broadcasting the fertilizer on the
surface and plowing it under is one of the most economical methods of applica-
tion. but nutrients mav be lost if the fertilizer is not plowed under. Fertilizers
should be incorporated in the 50il by such methods as disking and drilling.

Slow-release fertilizers may be used 1o mimimize possible nitrogen losses on soils
subject to leaching. However. a “siow-release’” nitrogen fertilizer is also a “'long-
release’” fertilizer: therefore, this may not be the rotal answer to controlling
nutrient pollution. The placement of phosphate fertilizer with respect to the
plant root system is critical because of its limized movement.

The amount of pesticides entering akes and streams is influenced by the method
of application and the solubility and volatility of pesticides. Pesticides incor-
porated into the soil. rather than left on the surface of soil or plants, are less
subject to movement by runoff waters and to evaporation.

Pesticides applied as dusts and spravs are subject to considerable drift. Drifting
¢an be reduced by spraving and dusting when wind and other weather condi-
tions are suitable.

Source: Identifyving and Implementing Agricultural BMPs to Control Water Pollu-
tion in New York State, 1981; and the National Handbook of Conservation Prac-

tices, 1977.



Pesticides can enter the environment through careless or improper disposal of
containers and unused materials, If these items are deposited or buried near
wiaterways, the ground water may become polluted. If they are burned, pollu-
tion may result through wash or fallout.

In addition, proper cleansing of spray equipment following use is important.
Washing shouid not occur where washwater may enter a waterway. It also is a
good practice to spray targeted fields, croplands, etc. with washwater rather
than to aliow it to drain from spray rigs at a central wash location where it has a
greater opportunity to concentrate and contaminate surface and ground waters.

. Use of alternative pesticides: Using pesticides which are relatively less toxic and

less persistent in the environment will minimize potential water contamination
effects. Also, using different pesticides each vear may result in more effective
control and a decrease in the quantity needed.

. Use of insect and disease resistant ¢rop varieties: Use of plant varieties that are

resiszant to diseases, insects, and nematodes is one means of solving pest prob-
lems in an economical and retatively desirable manner. Indeed, many crops
could not be profitably grown in numerocus iocations if it were not for the use of
insect-resistant varieties. The use of resistant varieties has been the only practical
method found to suppress a large number of disease and insect pests of wheat,
corn, alfaifa, smal] grains, clover, and grasses. Many tolerant varieties of crops
are available. Absolute resistance to pests is rare. However, even modest
resistance can greatly reduce the need for pesticides.

Cultural practices: A number of cuitural practices can partly substitute for pesti-
cides to prevent or reduce crop damage from insects, nematodes, weeds, and
diseases. These practices include changes in methods of cultivating and harvest-
ing crops that make the environment less hospitable 1o pests. Cultural practices
are most successful if apptied at a2 vulnerable stage in the pest's life cycle. Ex-
amples are the removal of crop debris to eliminate host sites and adjustments in
planting schedules to minimize pest influence on the crop.

. Using mechanical weed control methods: Mechanical weed control is a generally

accepted farm management practice. Such measures as row cuitivation, proper
seed bed preparation, and mowing of weeds on uncropped iand can reduce the
production of weed seeds. Herbicides can then be applied at lower levels than
under reduced tiilage methods.

. Agricuitural intensity: Reducing the intensity of cropping or fertilizer or pesticide

application on fields with the highest potential for causing warter quality prob-
lems, while using fields with low pollution potential more intensively, ean
reduce total pollutant loading from a farm unit.

Practices for Pasture Management and the Application of Animal Wastes to
Land

a.

Pasture management practices

Good management is the best insurance against pollution of water from pasture

systems of livestock production. Although the relative importance of production

practices differ by types of livestock, the following generally apply:

— Maintain an adequate Jand-to-livestock ratio. Avoid concentrations of animals
that wiil create holding areas rather than grazing areas.

— Maintain a highly productive forage on the land to retard runoff, entrap
animal wasies, and utilize nutrients.

— Plan a stocking density and rotation system of grazing 1o prevent overgrazing
and eroding soil.

— Locate feeders and waterers a reasonable distance from streams and water
courses. Move them to new locations often enough to avoid creating ercdible
paths through repeated trampling by livestock.
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— Provide an adequate land absorption arca downslope from feeding and water-
ing sites. preferably with filter strip of lush forage growth between such sites

and the streams.

— Provide fences to prevent animals from wading randomly in streams and at
points where they mayv concentrate.

— Pump water from 4 stream, farm pond, or well to watering troughs or tanks
where the number of amimals or characteristics of land present critical pollu-
tion problems.

b. Land disposal of runoff from confinement areas

Most cunfined animal facilities must include a system for capturing and disposing
of storm runoff. Retention ponds or basins may be used to store runoff prior to
land disposal. Runoff ¢ffluent should be removed from the retention pond and
applicd on land as soon as possible after a runoff event. or additional storage
should be provided for runotf from subsequent storms.

<. Applicatien of animal wastes to land

Rates and methods for applving animal wastes on agricultural land are so diverse
that specific recommendations cannot be given that will apply in all cases. How-
ever, some good muanagement practices include the following:

— Estimate the plant nutrient value of the waste and apply it on land uniformly
in accordance with crop requirements,

— Schedule the time and frequency of manure applications for maximum ou-
trient utilization by plants.

— Incorporate manure into the soil as quickly as feasible folowing application,
or inject the liquid wastes into the soil.

— Ensure encugh lund is available at the appropriate time for disposal of
manure.

— When large amounts of wvastes are applied to the land. 4 highly productive
crop should be planted to utilize the nutrients. reduce runoff. and reduce the
amounts of nitrates and other pollutants that may reach the ground water.

— Wet land. steep land. frozen or snow-covered land. and grassed waterwayvs
generally should not be treated with wastes since the marerial will not be
readily absorbed and may result in poituted runoff.

Chemical Storage and Handling Practices8

Producers and munufacturers must store and use large quantities of hazardous sub-
stances to supply goods and services demanded by society. Sometimes through mis-
management. neglect. or unforeseen accidents, leaks or spills of these substances occur
resulting in their introduction to air. land. and water. Although it is important to
reduce all spills of hazardous substances. i is essential to reduce spills to protect
water quality. Once most substances reach 2 warer body. it is almost impossible to
recover them. Contaminants may remain cmulsified or absorbed on soil particles for
an indefinite amount of time even after cleanup efforts. Because water contamination
often is irreversible, prevention is paramount,

Locul government has the primary responsibility for land use planning and siting
facilities for storage of hazardous substances. It is important that local officials have
the most up-to-date information and technology for the storage of hazardous sub-
stances. Table 23 lists a number of design consideration and precautionary practices
for the storage and handling of hazardous substances. Each of these design considera-
tions and practices is thoroughly discussed in a series of bulk storage program manuals
{see Table 24),

8 Source. “Siting Manual for Storing Hazardous Substances’. 1982,



Table 23

Storage of Hazardous Substances:
Design Considerations and Practices

Product Storage

.aboveground tanks
.underground tanks
.single wall tanks
.double-wall tanks

.tank linings and
coatings

.tank wrappings

.design
considerations

-Corrpsion
resistances

-chemical/
materials
compatability

~structural
strength

-factors of
safety

materials
selection
-carbon stee}
-stainless steel
-fiberglass rein-
forced plastic
[FRP}
-fiberlass/steel
bonded

Proguct Transfer

Piping and
Accessories

.surface/sub-
surface piping

.hoses
.loading racks

.design
considerations
-corrosive
rgsistance
-chemical/
materials
compatibility
-structural
strength
-factprs of
safety

materials
selection
-carbon steel
-stainless
steel
-fivergiass
reinforced
plastic (FRP)
~00lyvinyl
chloride (PVC}
~polypropylene

.emergency shutoff
valves

.check valves

.coupling mates to
prevent mixing
of incompatible
chemicals

Qverfill
Protection

-high jevel alarms

.redundant
instrumentation

,automatic overflow
diversion devices

.dry discomrection
hose walves

.check valves
.catchment

.level control and
automatic shut-
off devices

~flpats
-displacers
-g2s Dubbiers
-hydrostatic
head devices
-capacitance
devices
-thermal con-
ductivity
devices
~ultrasonic
devices
-optical devices
-nyciegnic devices

.sound opersting
practices

Spill Containment

Limpervious
perimeter dikes
and cutoff walis

.curbing, imper-
vipus slabs,
troughs

liners

L1R situ abosorb-
ing/neutralizing
mecia for spill
containment

.double-walled
tanks

Lspillileachate
coilection
systems

.catchment {siop)
tanks

Leak Detection

.inventory control

.visual inspectiagn

Cintergtitial
monitoring of
double wali
tanks

.soil/groundwater
monitoring

.tightness tests

Lstructural tests

Source: "5iting Manual for Storing Hazardous Substances,” 1882

BMPs FOR SOIL EROSION CONTROLS

The following BMPs may be implemented to prevent erosion or to alleviate erosion
problems resulting from varions land use activities including agriculture. construction
and development, mining, or timber harvest activities.

Field Tillage Practices (Agriculture)

The following BMPs are intended to control erosion and sedimentation associated
with agricultural activities.

a. Timing of field tillage operarions: Tillage, in which the soil is inverted, generates
the highest possible potential for erosion by water and wind. Optimum timing of
tiltage operations can greatly reduce sediment loss hazards. In general. from a
water quality standpoint, it is preferable to delay field tillage operations unzil im-
mediately prior to planting time.

9 Source: Identifying and Implementing Agricultural BMPs to Controi Water Pollu-
tion in New York State, 1981; and the National Handbook of Conservation Prac-

tices, 1977. 89
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TABLE 24.
MANUALS IN NEW YORK STATE BULK STORAGE PROGRAM

The Technology Assessment Manual compites much of the iatest infor-
mation on the equipment avaitable for storing and handling hazardous lig-
vids. Inctuded are data on tanks, hoses, overfill prevention devices, piping,
valves, and pumps. important information is alsc provided on the field prac-
tices and equipment available for leak detection and spill cleanup.

The Manual on Crileria and Guidance tor Storing Hazardous Substances
provides information on the proper instaliation and storage methods for
buik storage facitities. The manuat brings together recommended practices
for preventing spills and leaks.

The Model Local Ordinance for Storage of Hazardous Substances Manual
provides suggested wording and format for local ordinancges to regulate the
storage of hazardous materials. Alternatives to fit specific needs are
presented.

This Siting Manual presents information and procedures to assist local
officials prevent leaks and spilis of hazardous substances in sensitive en-
vironments. Discussed are: types of hazards, causes of leaks and spilis,
site evaluation procedures, and practices for spif! prevention and mitigation.

The manuals are available from;

Environmenta! Facilities Corporation
Room 538
50 Wolt Road
Albany, New York 12233
Telephone No.: (518} 457-4114

b. Reduced tillage systerns: Tillage systems are often used in combination with
other erosion control measures and. in many cases, may be the only control
measures needed. The reduced tillage svstem that best fits a farm operation de-
pends on the crops grown. soil characteristics. and climate of the area. Reduced
tiflage may be effective if used in conjunction with residue from the previous
crop left on the soil surface 1o break raindrop impact and reduce the flow veloc-
ity of the runoff. A soil surface configuration prepared to retain water and in-
crease infiltration may be used in conjunction with a reduced tillage system.

¢. Mo tilfage: This system uses a fluted colter or double-disk openers to cut through
residues of the previous crop. ahead of the planter shoe. No seed bed prepara-
tions precede this operation and there is generally no culrivation during produc-
tion. However, chemicals are normally used for weed control.

d. Contour farming: Performing tiflage operations on the contour, in a direction
perpendicular to the stope of the land. provides more protection from water ero-
sion than tilling parallet to the slope. The contour rows collect and hold water
during rainstorms and reduce runoff velocity, thereby increasing the time for in-
filtration and reducing erosion.

e. Stripcropping: Stripcropping is practiced as a means of reducing erosion on tifled
soils. The intent is to break the length of the slope into segments by laying out
strips across the natural slope of the land. Strips of close-growing crops or
meadow grasses are planted between tilied row crop strips to serve as sediment
filters or buffer strips in controlling erosion. The practice effectively reduces the
velocity of water as it leaves the tilled area. Additionally, water runoff is ab-
sorbed and soil particles are retzined in the buffer strip.




Contouring, practiced qlone on
gentle slopes, or in combination
with $trip cropping or ferracing

on moderale slopes, can effectively
reduce eroston (USDA, Soif Conserva-
tion Service Photo).

The system of cropping where the sirips are faid out nearly perpendicular to the
direction of the slope is referred 1o as contour stripcropping. The buffer strips
can vary in width across the field to make them compatible with modern farm

equipment use.

Cropping Practices (Agriculture)

Cropping practices used either by themselves, or in combination with other BMPs,
are usually implemented to control soil erosion or improve soil productiviry. Foliow-
ing are several cropping practices that can have significant soil conservation and water
quality benefits;

a. Crop rotations: In a crop rotation system, different crops are grown in 4 sequen-
tial paitern on the same field. Combinations of soil conserving and depleting
crops provide opportunities for maintaining soil productivity and reducing soil
erosion.

Continuous row cropping can deplete the organic matter (the decaying plant and
animal residucs which are necessary for good soil tilth and fertility) in some soils
and thereby increase soil erodibility. Sod-forming grasses and legume crops. used
in rotation with row crops. are highly effective in maintaining the soil stcucture
and tilth and in reducing soil and nutrient losses by erosion. Sod will stabilize
the soil matrix, prevent soil detachment, increase infiltration, and, in some cases,
reduce the requirement for pesticides and nitrogen fertilizer on the following
row crop. In addition. the rotation of crops often provides for the planting of
both shaliow- and deep-rooted plants; this pattern improves the physical condi-
tion and the internal drainage of both the surface soil and the subsoil.

b. Winter cover crops: Grasses and other close-growing crops provide more soil
protection than row crops such as corn and grain sorghum. Crops that leave
large quantities of residue after harvest offer more soil protection than crops
with small quantities of residue.

Cover crops are grown when there would otherwise be no growing plants
and/or residues to protect the soil from leaching and erosion. An example is
winter rye seeded immediately after a corn crop is harvested for tillage. The
growing rve protects the soil during the fall, winter, and early spring when the
field would otherwise be bare and subject to erosion. Many cover crops are left
on the soil 1o serve as a proteciive mulch, or are plowed under for soil improve-
ment.

¢. Improved soil fertility: Improved vegetative cover through increased soil fertility
will reduce soil detachment and direct runoff. Soil fertility may be improved
through the combined use of fertilizers, crop rotations, nitrogen fixing legumes,
and incorporation of plant and animal organic residues 10 s0il,

d. Permanent vegetative cover: Where slope and soils are particularly vulnerable to
erosive runoff. a vear-round grass cover or other plant material such as trees,
shrubs. and vines may be required to provide permanent protection against
runoff.
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¢. Field borders: Sod cover along the perimeters of tifled fields will increase sedi-
ment deposition and, in addition, soil absorption; and uptake of nutrients by

plants will increase.

Vegetative Practices {Construction)

Vegerative measures for controlling erosion and sedimentation from construction
sites include the use of cover crops. both temporary and permanent. and mulches.
These practices also are particularhy useful for controlling erosion that may occur
from mining and logging operations.

a. Stabilizing moderate sites: Areas of moderate stopes and fertile soil can be easily
stabilized by using plants and cuitural methods common in the region. Establish-
ing heavy ptant cover on moderate stopes will usually protect the site from ero-
sion. During fand use changes. 2 temporary cover of annual vegetation is suffi-
cient and, at the completion of the chaoge. more permanent cover crops should
be used.

b. Stabilizing critical areas: Sites that have exposed subsoil. steep slopes. shallow
depth to bedrock. drought conditions. or other limiting properties require addi-
tional treatment. Such sites demand special atienzion be given to seed bed
preparation, adjusted fertility levels, supplemental irrigation. adapted seedlings or
plantings, and site protection until the vegetative cover is established. More ¢m-
phasis must be placed on the stabilization of critical arcas because they erode
severely and are the source of much sediment.

¢. Mulching: Mulch cun be used to protect constructed slopes und other areas
brought 1o final grade at an unfavorable time for seeding. The areas can be
seeded when the time is favorable without removing the mulch, Mulch is essen-
tizl in protecting bare areas and in establishing good stands of grasses and
legumes on steep cut-and-fill stopes and other areas where it is difficult o
establish plants. By reducing runoff. mulch alows more water to infilirate the
saill It also reduces the oss of soil moisture by evaporation: holds sced. lime.
and fertilizer in place: and reduces seedling damage from heaving of the soil
caused by freezing and thawing,

The materials most widely used for mulching are small-prain steaw. hav. and cer-
tain commercially processed materials.

Timber Harvesting BMPs10

Forest harvest studies have demonstrated that the greatest potential for water qual-
ity degradation from forestry activities is associated with timber harvesting, Poorly
planned and carelessly pertormed logging operations mayv ¢xpose and disturb soils in
wavs that increase changes for crosioo, which in wrn may lead to sedimentation of
WaLLrs,

Fortunatety. soil erosion from logging activity can be controlied by applving some
simple BMPs. These practices are designed to prevent or minimize soil ecosion and
sedimentation of waters from improperly designed and constructed togging roads,
skid trails, log fandings. and stream crossings. Proper site-specitic planning for the yse
of the BMPs before forestry operations are begun can prevent problems from occur-
ring.

The BMPs listed helow represent the range of practices generally applicahle 1o New:
York. However, variation in emvironmental conditions across the state and differences
in proximity to water make it impractical to require application of each one for ail
cases involving tmber harvesting and road building. The following practices should be
used as a check list when evaluating u logging site. Those BMPs best firted to the local
situation should then be implemented.

10g0urce: New York State Timber Harvest Guidelines, 1981



. Practices tor crossing streams: Refer to page 68 of this chapter. Protection of

water permits {Article 15 of the Eavironmental Conservation Law) should be ob-

rzined where necessary from the Regional Offices of the Department of En-

vironmentzl Conservation (refer to inside back cover).

. Harvesting of timber adjacent to streams

— Avoid cutting trees and destroying understory vegetation within 10 feet of the
streambank;

— Keep skidders back at feast 50 feet from the water and retrieve any logs closer
than 50 feet to the streambank with a winch so as to prevent erosion. For
slopes over 10 percent, maintain a buffer zone of at least 100 feet;

— Directionally fell trees so the tops land away from the stream;

— When clearcutting, leave a 50-foot wide, uncut buffer strip along both sides of
flowing streams, ponds, and marshes 1o keep the water shaded and prevent its
heating up by direct exposure.

Additional guidelines and performance standards that may be applied to timber

harvesting in a stream corridor are contained in the Draft Rules and Regulations

for Administration and Management of the Wild, Scenic and Recreational Rivers

System in New York State which are available from the Department of En-

vironmental Conservation (sce Appendix P). Also see Table 18 on recommended

buffer widths for protecting streams from timber harvest activities.

. Felling and skidding on steep slopes adjacent to waterbodies:

— On steep siopes (over 30%), logging roads and skid trails should be no closer
than 150 feet from sireams, ponds, and marshes;

— Stweep slopes should be logged only during summer when soils are dry; or
alternatively when the ground is frozen and covered with snow;

— After logging, regrade roads and primary skid trails and install diversion
devices and/or reseed as necessary.

. Design, location, and use of roads and skid trails

— Keep roads and ski trails out of wet and poorly drained locations, and off
tops and toes of sireambanks;

— Provide ways to divert running water off roads and primary skid trails by us-
ing water bars, broad-based drainage dips, and proper sloping of roads and
trails as needed;

— Carefuily choose road and trail location to minimize steepness and to bypass
potential erosion problem areas.

. Location and use of log landings
— Keep landings out of low spots and poorly drained piaces;
— Pur landings on gently sloping ground that will give good drainage;

— Landings shouid be estabiished no closer than 200 feet from streams, ponds,
lakes, and marshes to reduce chances of siltation from erosion.
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CHAPTER 7: IMPLEMENTING
A PROGRAM IN
YOUR COMMUNITY

Previous chapters in this manual outline the tools and techniques for identifying
stream problems, step-by-step processes for addressing the problems, and oprions
which can lead to stream improvement. The purpose of this chaprer is to tie the
preceding chapters together. This will be accompiished by briefly examining how {0
organize 10 soive the problem. Also, several levels of program deveiopment ranging
from 'no-action” to a comprehensive program design will be discussed. Three case
exampies will be used to illustrate programming alternatives and organizationa!
arrangements.

ORGANIZING TO SOLVE THE PROBLEM

IT IS IMPORTANT TO MATCH STREAM MANAGEMENT PROBLEMS AND
NEEDS WITH THE PROPER LEVEL OF GOVERNMENT.

When a community, or group therein, decides that it wants 10 initiate a stream cor-
ridor management program, a ‘‘lead” agency must be designated to provide the
leadership to accompiish that task. A number of options are available. Following are
some of the more obvious possibilities:

Local Leadership
Stream conservation activities may be initiated by towuns, cities, or viliages. A local
governing body may designaie its planning department or conservation advisory coun-
cil {CAC) as the lead agency for deveioping and impiementing a stream corridor
management program. What makes the establishment and designation of a CAC par-
ticularly attractive is that:
a. These councils serve within the structure of local government as advisory, coor-
dinating, planning and reviewing entities to assist in the protection, preservation,
and enhancement of the quality of the environment.

b. State financial assistance for CACs is currently availabie for environmenral con-
servation programs such 2s stream corridor management. This aid is availabie
through the Local Assistance Program administered by the Department of
Environmental Conservation {refer 1o Table 14}

County Level Participation

Stream corridor problems and management needs may transcend the jurisdictional
limits of a2 municipality. Several communities having 2 commeon interest in protecting
or enhancing a stream corridor for their collective benefit may find that the county is
the most approprizate level of government to assist with the stream corridor planning
and management task.

Within the countv. 2 county planning deparrment or environmental management
council {(EMC}) may be designated as the lead agency for mobilizing resources, plan-
ning. and coordinating implementation efforts among communities. As in the case of
locul CACs. funding assistance is potentially available to county EMCs through the
Local Assistance Program administered by the Department of Environmental Conserva-
tion. A county soi] and water conservation district may be the best agency when
assistance is required 1o design and install specific BMP's: for example, for the control
of erosion and sedimentation, stormwater runoff, streambank stabilization (riprap,
cribbing). development of buffer strips. snagging and channel clearing. and for instalia-



tion of cuiverts which may be required as part of a stream corridor management pro-
gram. Soil and water conservation districts also can be designated as the lead agency
for planning, mobilizing resources and coordinating implementation efforts among
communities.

$tate Involvement

State involvement should be reserved for rivers and streams and their shoreland en-
vironments which have been designated for inclusion in the state’s Wild, Scenic, and
Recreational Rivers system. A brief discussion of this program is presented in Chapter
5. The enabling legislation for the Wild, Scenic, and Recreational Rivers Act and
regulatory standards for protecting stream and river corridors may be obtained from
the Department of Environmental Conservation {see Appendix).

Watershed Associations

A watershed association may be formed by the local citizenry to provide leadership
for solving quality problems in the stream corridor. Typically, a watershed association
is organized as a private, non-profit corporation to preserve and enhance the natural
qualities of a stream or river. This structure provides a formal framework for decision-
making, makes the organization eligible for foundation grants, and encourages private
donations (see Table 25).

TABLE 25
FUNCTIONS OF A WATERSHED ASSOCIATION

A watershed association serves three distinct functions:

1. Works to preserve and protect the river as a whole and is:
—not limited by political boundaries
— able to set stream corridor management priorities

2. Develops experiise and experience on stream or river corridor manage-
ment issues:

—develops knowledge of stream, iand uses, water quality, etc.
—develops knowledge of laws, regulations, and government processes
—develops credibility with local and state officials

—develops a professional staff

—develops long-term projects, goals, and objectives.

3. Serves as a focus for public participation and private involvement in river
protection activities by:

—developing good relationships with the news media

— interacting with local citizens groups, officials, businessmen,
statewide environmental organization

— pubtic participation in programs of federal and state agencies
— newsletters and other written materials
From: Draft — “River Conservation
in the Northeast': A Citizen's

Guide: National Park Service
— 1984

95



96

PROGRAM ALTERNATIVES

There are essentially three program options available t0 2 community which is con-
sidering whether or not to initiate a stream corridor management program. These in-
clude; "no-action™, a single purpose alternative, and a comprehensive program design.
Each alternative is briefly discussed as follows:

The **No-Action’’ Alternative

Under the no-action alernative, the impacts of improper iand management practices
on stream quality would not be recognized, and {and use activities affecting the stream
corridor would be unguided and left to chance. There would be no sense of direction
and few programs to address stream corridor management needs. Nonpoint source
contaminants, for example, sediment, nutrients, toxic substances, and pathogens
would, over the long run, impair the usage of a streamn as a water supply, or for
fishing, swimming, and other recreational activities, particularly in urbanizing or
rapidiv developing areas. Similar stream problems could be anticipated in rural areas
from a failure to implement BMPs to conrtrol nonpoint source pollutants from
agriculture and timber harvesting. Furthermore, no consideration would be given to
protecting scenic, aesthetic, or historic resources within a stream corridor, conse-
quently, under the no-action alternative. the stream corridor would be indistinct from
other areas in the community. Except for the success of the sewage and industrial
wasiewater treatment program in New York State. under the no-action alternative no
remedial action would be taken to rehabilizate 2 stream for which usage has been im-
paired by nonpoint sources of pollution. The above scenario reflects the current situa-
tion in numerous communities throughout the state, and it represents a widespread
lack of recognition of the value of streams.

The Single Purpose Alternative

It is probable that a majority of the stream corridor management programs will, in
contrast to the fully comprehensive program described below, have a modest begin-
ning. This is perfectly appropriate. It reflects the fact that not ali communities have
the technical or financial resources, nor do they necessarily have the need to imple-
ment a comprehensive program.

A stream management program initially may be a reactive response by a community,
or groups therein. to a single, site-specific probiem along z stream. For example, a
highway supervisor may have his staff stabilize an eroding road bank contributing to
stream sedimentation. A sportsmen’s group working with landowners may establish a
buffer strip along a stream by erecting fencing and planting suitable plant species to
provide shade to the stream: or bov or girl scouts or 4H clubs might conduct a litter
campaign aimed 2t keeping the stream free of debris. Although the above examples are
iltustrative of a modest beginning. they are nevertheless important initiatives ¢ build
upon. Furthermore, such single purpose initiatives may be ali that is required to
rehabilitate or enhance a siream.

Comprehensive Stream Conservation Program

A commuanity may decide to implement a comprehensive stream conservation pro-
gram to0 protect and enhance 2 stream which has unique features and attributes, or
which could provide important benefits. A comprehensive approach may be essential
when the stream has 4 variety of problems and management needs which demand ac-
tion ©n a number of fronts. For example, there may be a need 1o

+ protect and enhance water quality to restore. protect, or improve 2 fishery or
water supply

» preserve historic and scenic resources along the stream corridor

+ develop recreational opportunities in the stream corridor

« e¢nhance wildlife habitat

Also. there may be an opportunity to combine some of the above needs with an ur-
ban restoration and rehabilitation initiative.



By themselves, the above needs may arouse little community support. On the other
hand, when taken together, the collective benefits that a comrnunity can derive by ad-
dressing stream problems may provide the kind of support needed to successfully in-
itiate and implement a comprehensive stream corridor management program. Such z
program would result in the preparation of an implementation plan for the entire
course of a stream or a major segment thereof. The plan would fully consider the
range of stream conservation options in Chapter 5 and it would identify those BMPs
in Chapter 6 needed to either restore, protect, or enhance the stream and stream cor-
ridor.

EXPERIENCES IN STREAM CONSERVATION

A number of stream corridor management programs have been initiated by various
cormrmunities and groups in New York State as well as in other parts of the country.
The following case examples illustrate a few of the program initiatives that have been
taken and some accomplishments to date.

The Little Hoosic Greenbelt Project

SPORTSMEN'S CRGANIZATION —— A KEY FACTOR IN THE SUCCESS
OF THE LITTLE HOOSIC GREENBELT PROJECT.

The Little Hoosic watershed is located along the eastern edge of New York's
Rensselaer County. Although the Little Hoosic supports a rainbow trout population,
fisheries habitat has been impaired largely through the elimination of pocls in the
stream, and from erosion and sedimentation. These problems have been aggravated by
the removal of riparian vegetation which has destabilized the stream’s banks, and by
unlimited access of livestock to the stream which has contributed to streambank
stoughing. Hydrologic modification also has impacted fisheries habitat in the Little
Hoosic. Installation of a number of in-stream flood control structures, necessitated by
ill-advised development in flocod prone areas of the watershed. has further served to
eliminate pools and spawning habitat in the stream.

In recognition of these nonpeint source problems, a “greenbelt” demonstration
project was initiated along the Little Hoosic in 1980 by the Rensselaer County Soil
and Water Conservation District, the Clearwater Chapter of Trout Unlimited, the
Rensselaer County Conservation Alliance, and the Regional Fish and Wildlife Manage-
ment Board. The purpose of this project is 10 protect and enhance water quality and
fisheries habitat through the establishment of a vegetative buffer strip along much of
the stream. Additional BMPs including control of barnyard runoff, stabilization of
critical areas, conservation tillage practice, and proper timber harvest practices will be
encourzged where necessary to protect soifl resources and the stream.

The Rensselaer County Soil and Water Conservation District is taking the lead role
and is working with riparian landowners and other groups involved in the project.
During 1984, the Clearwater Chapter of Trout Unlimited was awarded a grant of over
$3,200 from the National Offices of Trout Unlimited to carry on greenbelting work in
the Little Hoosic watershed. Trout Unlimited members are donating several weekends
each year to erect streambank fencing and planting willows and other species along
impaired segments of the Littie Hoosic needing such treatment. Other organizations
participating in the project inciude USDA’s Soil Conservation Service and Agricultural
Stabilization and Conservation Service, and the Department of Envircnmental Conser-
vation. This project points out that a number of organizations and resources can be
mobilized to solve a stream problem. A brochure describing the Little Hoosic green-
belt project is available upon tequest from the Rensselaer County Soil and Water Con-
servation District, County Office Building, Troy, New York 12180.
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The greenbelt project for the Little
Hovsic was initiated on the Robert
Bentley farm. Mr. Rentley prrovided
aver [50 feet of marginal pasture
land on each side of the stream for
buffer strip development. The site was
fenced by Trowt Unlimited in 1980
and planted in j981. Note the caitle
and equipment crossing located niid-
uay in the buffer strip. The Regional
Fish and Wildlife Management Board
and Rensselaer County Conservation
Alliance comtributed 51000 and
§300 respectively for the inftial
greenbelt work undertaken an the
Little Hoosic., It muqy take ten or
more years of growth before riparian
vegelation can be expected to bave a
positive influence on the stream.
(Jobn Goerg Photo — DEC)

In 1984, members of Trout Unlimited planted willows and other species on several farms
along the Little Hoosic. Trout Unlimited plans to install several thousand feet of fencing each
year along impaired segments of the Little Hoosic to limit trampling of streambanks by
livestock. (Photo Courtesy of Clearwater Chapter-Trout Unlimited)
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The City of Troy Initiates A Stream Corridor Management Program
on the Wynantskill

In 1975, the Environmental Conservation Commission of the City of Troy, New
York proposed the Wynantskill Corrider Plan with a partial grant from the Ford
Foundation. As mandated by the City Council, the Commission’s preeminent duty was
10 “‘advise the City Mayor on matters affecting the preservation, development, and use
of the natural and man-made features and conditions of the city insofar as beauty,
quality, biclogical integrity, and other environmental factors are concerned and in the
case of man's activities and developments, with regard to any major threats posed to
environmental quality, so as to enthance the long-range value of the environment for
the people of the city”.

Recognized by numerous residents as one of Troy’s most valuable natural resources,
the Wynantskill corridor was considered endangered as a result of “ill advised,
unplanned development proposals’’. In view of the threats to the Wynantskifl cor-
ridor, and within the context of the above mandate, the City Council authorized the
Commission to study and prepare a corridor management plan for the Wynantskill.

The planning study examined such factors as topography, slope, soils, land use, zon-
ing, water quality, and florz and fauna. Environmental and social problems, although
few in number, were found to be serigus. Sewage, vandalism, and litter were among
the most serious problems cited in the study. The plan recommendations fell into four
major categories: land use controls, traffic and access improvements, pollution abate-
ment, and recreation and development programuming.

To date, several recommendations have been implemented. The city has acquired
land in the stream corridor. A nature trail system has been constructed. SEQR is
rigorously implemented for projects which might impact the stream corridor, and an
ad hoc task force established within Troy's Planning Department is currently prepar-
ing conservation zoning guidelines which the City Council may enact to further pro-
tect the stream corridor. Inquiries concerning the Wynantskill Corridor Program
shoutd be directed to the City of Troy Planning Department, City Hall, Troy, New
York 12180.

This aerial photograph shaws the relationship
between the Wiymaniskill Corridor and the City
of Troy. The Burden's Pond area, located in
the top right of the photograph, bas been ac-
quired by the City.




The Wynantskill enriches the City of
Troy with scenic amenities. The
Wyrniantskill Corridor is regarded as
an 'environmental park’ which pro-
vides the residents of Troy with
passive recreation.

The Inspiring San Antonio (Texas) Riverv_va.lkl

Throughout its history. the San Antonio River tras been. for the most part, a quiet
stream, spring-fed and meandering. A town grew up on its banks, the same way
towns all over the world were built — near water resources.

As San Antonio grew, the river was ignored. As a consequence. the $an Antonio
River received the backvards of bouses and backs of buildings. There were few excep-
tions to the general rule and, as growth occurred. higher densities and greater urban
development simply resulted in taller buildings which backed up o the stream. Ur-
hanization was accompanied by a deterioration in water quality.

At one point, there was serious talk of covering the stream with conerere and mak-
ing 2 street above. with the bed serving as a sewer Fortunateiyv, this did not occur. in
its place. a flood prevention program was luunched and. in 1938, the full aesthetic
potential of the river in the town was recognized, With strong support of clected of-
ficiais and 2 group of citizens, lvadership was provided for what was to become the
first read development of ithe river s these early vears. a landscape architect was
commissioned and the results of the designs can be seen today. These include the
broad walks. the arched bridges. and the steps from street to river level which all
were accomplished during this time.

Up until the mid-1960's. no significant business ventures and/or tourist attractions
were estublished along the river walk. However. in 1961, a concept emerged for
developing the stream’s ceonomic potential. With the support of the San Antonto
Chamber of Commerce. the Citv Council, in 1962, passed an ordinance which
established a River Walk Commission consisting of seven members appointed by the
City Council. The Commission was empowered to review and advise the director of
the Department of Housing and Building Inspections concerning “'the appearance of
proposed construction. color texture of materials. and architectural design of buildings
whereby it is proposed to altee, modify. repair. or construct improvements, as well as
install signs, or proposed lighting arrangements’’. A master plan study then was car-
ried out resulring in the preparation of a community comprehensive general plan. The
master plan resulted in a land-use plan, a planning districts recommendation, and a
capital improvement program for development, both in the public as well as the
private sector, and was presenied in the form of drawings and text and a large model.

Because of the importance of architectural rehabilitation 1o the realization of the
plan, a sequence of sketches was prepared to illustrate the overall ptan concept.

! Information on the San Antonio Riverwalk. courtesy of the San Antonio. Texas
100 Convention and Visitor's Bureau.
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Planners, turned salesmen, presented drawings, text, and model to meeting after
meeting of stream corridor property owners, potential business tenants, civic leaders,
garden clubs, and any organized group willing to listen. Business activity began to stir.
The public sector began to landscape much of its stream corridor property. In the
private sector, architects were commissioned to prepare preliminary designs for
remodeling and rehabilitation consistent with the master “‘concept™ plan. The photos
on the preceding pages show how an urban stream can serve as a focal point for ur-

ban restoration and economic revitalization.

PRIVATEmd £IVIC

7 LANDOWNER'S and DEVELOFPERS

¢ CONSERATION SOCIETY

¢ CAAMBER of LOMMERCE &

s B LER WALK LONMMISSION

. RNER WhLK ASEOCIATION

s K WANIS Ciyko

Adapted from - The Putinc Benelits of Cleaned Waler, Emerging Greenway Op
sortunies. L S Environmentat Proteciion Agency, Othee o' Land Use Coor
ainalion Wash:ngion, August 1877

.+ FEDERAL
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¢ WORKS PROARESS ADMIM,
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. LIBRAR Y
# Publio HEATH

While the San Antonic River Walk provides an excellent examplie of urban stream corridor
planning and management. it is an equally good illustration of cooperative tearmwork. This
diagram shows a creative combination of private and civic groups working with all levels of
govermment. It incorporates and responds to a wide range of communily values from flood
control to historic preservation and bas been over forty (40) years in the process.
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THE TRAGEDY OF THE COMMONS

AS comimicn property resources, streams {and lakes) are “everybody’s property, but
vet nobody's property.” Sireams age the common property of society where their use
is available to everyone, and if no one is required to take into account the effect of
their use upon others, the resource will tend to become overused. Therein lies the
tragedy of the commons.

“The Tragedy Cf The Commons”

“The tragedy of the commons deveiops in this way. Picture a pasture
open to ail. It is to be expected that each herdsman will try to keep as
many cattle as possible on the commons. Such an arrangement may
work reasonably satisfactorily for centuries because tribal wars,
poaching, and disease keep the numbers of both man and beast way
betow the carrying capacity of the land. Finally, however, comes the gay
of reckoning; that is, the day when the long-desired goal of social stabil-
ity becomes a reality. At this point, the inherent logic of the commons
remorseiessly generates tragedy.

As a rational being, each herdsman seeks to maximize his gain. Explic-
itly, more or less consciously he asks, “What is the utility to me of add-
ing one more animal to my herd?"” This utility has one negative and one
positive component.

1} The positive component is a function of the increment of one animal.
Since the herdsman receives all the proceeds from the sale of the addi-
tional animal, the positive utility is nearly plus 1.

2) The negative component is a function of the additional overgrazing
created by one or more animals, Since, however, the effects of overgraz-
ing are shared by ali the herdsmen, the negative utility for any particular
decision-making herdsman is only a fraction of minus one.

Adding together the commeon partial utilities, the rational herdsman con-
cludes that the only sensibie course for him to pursue is to add another
animal to the herd. And another: and another.... But this is the conciusion
reached by each and every rational herdsman sharing the commons.
Therein lies the tragedy. Each man is locked into a system that compels
him to increase his herd without {imit — on a world that is limited. Ruin
is the destination toward which all men rush, each pursuing his own best
interest in a society that believes in the freedom of the commons.
Freedom in the commons brings ruin to al!”.

Garret Hardin

“The Tragedy of the Commons”

Reprinted by Permission of Science 162., December, 1978, pp.1243-1248,
Copyright 1968 by the American Association for the Advancement of
Science.

In a reverse way, the rragedy of the commons reappears in problems affecting
streams. Here it is not 2 question of tzking something out of the commons, but of put-
ting somezthing in — sedimentation and nutrients through mismanagement of land
resources. heat through removal of riparian vegetation. and increased peak flows
leading to flooding through creation of impervious areas related 16 urban growth and
development. Problems such as these are distinctly of a social nature in that they im-
puse costs upon others external 1o those responsible for creating them. Within this
contexi, government, particularly at the local level. has a kev role to perform in the
formulation of policy. plans and impiementation strategies for addressing common
property resource problems associated with streams within their jurisdiction. This
manuat has sought to provide guidance which landowners, organizations, and public
administrators may draw upon to protect and enhance streams for the benefit of the
community. Having this manual in hand, the next step is up 1o vou.
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Antecedent Rainfall —
Rainfall that vceurred prior
to the particular rain storm
under consideration,

Base Flow — Precipitation
which percolates through soil
to the ground water table
and eventually seeps into a
stream and which constitutes
all the natural drv-weather
flowe.

Best Management Prac-
tices (BMPs) — The most
environmentally, sociallv and
cconomically approprizie in-
stream or land treatment
measure which can be ap-
plied s control a nonpoint
source water guaklity prob-
lern.

Biota — Plant and animal
life from a piven area.
Buffer Zone — An arca
situated hetween two areas
which are a possible conflict.
The objective of the buffer
zone iy 1o reduce the possi-
hility of adverse impact land
use on water guality,
Dissoived Oxygen —
Gaseous oxygen which
becomes soluble and is ab-
sothed by water.

Evutrophication — The
natural aging process which
oceurs in lakes and leads w
their eventual extinction.
Cultural eutrophication is the
accelerated fertilization of
impoundments, streams, and
lakes arising from poliution
associated with population
growth, industrial develop-
ment, and intensified
agriculture,

Floodplain — Land thut
normally is dry which
becomes inundated hy any
flow greater than the base
flow.

Hazardous Substance —
Chemical substances or com-
pounds which may be wxic

GLOSSARY

to humans and animals,
volatize and create nuisance
odors, be persistent and
bicaccumutate, pose fire or
explosion hazards, be cor-
rosive 10 structures or
underground utilities, or
react with other substances
to produce hazards.

Hydrologic Modification
— Any alteration of the ter-
rain which results in change
in movement, distribution,
flow: or circulation of surface
or groundwater such as con-
struction of dams, stream
channelizaton, or paving ex-
tensive areas of land.

Lag Time — Referring to
runoff of rainfall, the time
the center of mass, or begin-
ning of rainfall to the peak.
or center Of mass. of runotf.

Nonpoint Source — Non-
continuous diffuse inputs of
pollutants above the inputs
from undeveloped land of
similar genesis,

Nutrient — Referring to
water quality. ciements. in-
cluding nitrogen but parti-
cularly phosphorus, which
stimulate algal growth and
ather plant growth 50 as o
chanpe the trophic condition
of a lake.

Organic Matter — Any purt
of any substance which once
had life. Organic matter.
then, consists of any animal
or vegetable waste or by-
product.

Pathogenic Organism —
ADNY MICTOOTEANISM OF virus
that can cause disease,

Peak Flow — The maximum
instantaneocus rate of How
during a flood.

PH — A symbol for the
degree of acidity {values from
O to 7Y or alkalinity (values
from 7 1o 14).

Phytoplankton — Free
foating microscopic plants in
badies of water.

Point Source — A poliutant
reaching a receiving water by
4 pipe or man-made ¢on-
vevance from a discrete
source.

Rill Erosion — Rill crosion
oceurs when sheet flow
moves down fairtly steep
slopes. forming smal! chan-
nels with depths up to 1 i
fairly evenly spaced across o
sfope.

Riparian Vegetation —
Vegenative growth along the
banks of 4 stream.

Rip-Rap — Lurpy stones.
rocks or boulders placed
along a stream or lake
protect the banks from scour-
ing and crosion.

Sediment — Erodod soil
particies which are
transported by wind or water
and settie to the hottom of a
stream or lake,

Shect Erosion — Removal
of a fairly uniform thin laver
of soil from the land surface.
Erosion associated with
runoff that is lowing like a
shect over the ground.

$nagging — Removal or
clearing logs, trees, tree
stumps or other debris from
a stream channel,

Total Alkalinity — A term
used to represent the content
of curbonates. bicarbonates.
hyvdroxides. and occasionally
horates. silicates, and
phosphates in water. In-
directly the weli-being of fish
may be affected hy total
alkalinity, because waters
with low values dre generally
biologically Jess productive
than those with high values.
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Trophic Condition — In
lzkes and rivers. refers to the
dissolved oxygen content
and nutrient concentrations,
Oligotrophic lakes are
nutrient poor and biologi-
catty unproductive. Typical
exumples are deep. cold-
water. and spring-fed lakes
cxhibiting ransparent water,
limited plant growth. and
iow fish production. A small

increase in natrient level
results in 2 mesotrophic lake
with some aquatic piant
growth, greenish water, and
moderate popuiations of
sportffish. Eutrophic lakes are
nutrient rich with lusb
growths of aquatic weeds,
hlooms of algae, and large
population of tolerant fish.
The latter trophic ievel often
exhihits water quality

undesirable for water sup-
plies. human health, fisheries,
and recreation.

Turbid — A condition of
water due o fine visible
material supervision, which
may fot be of sufficient size
ta be seen as individua? par-
ticles by the naked eve but
which prevents the passage
of tight through the water.



APPENDIX

An appendix separate from this manual has been prepared which contains specific,
detailed information of various aspects of stream corridor management. The following
is a list of material which can be requested from the Bureau of Water Quality Manage-
ment, New York State Department of Environmental Conservation, 50 Wolf Road,
Albany, New York 12233°

A. New York State Environmental Conservation Director

B. Radz Methodology for Predicting Stream Temperature Change in Response to
Alterations in Riparian Vegetation.

Sample QOveriay Zoning Provisions

Sample Provision for Cluster Zoning

Sample Planned Unit Development (PUD} Provisions
Sampie Provisions for Incentive Zoning

Sample Provisions for Special Permits

Sampte Provisions for the Transfer of Development Rights
Sampie Provisions for Site Plan Review

Measures for Flood Loss Reduction

Sample Local Flood Damage Prevention Law

City of San Antonio {Texas} River Walk Ordinance

Model Erosion and Sediment Control Ordinances

Er AT CEZomE TN

Monroe County Model
Orange County Model
Lake George Basin Model

Mode! Stormwater Management Ordinances

[

0. New York County Law — Special Districts for Lake Protection and Rehabilita-
tion

P. Draft Rules and Regulations for Administration and Management of the Wild,
Scenic and Recreational River Systems in New York State

Q. Informartion on the Effectiveness of Various Practices for Controlling Selected
Nonpoint Source Poilutants

R. Sampie Land Use Standards for a Stream Corridor Management {Overlay)
District

*NOTE: This appendix should be considered open-ended in that the list will be ex-
panded as additional material related to stream corridor management becomes
available.
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Warrensburg, N.Y. 12885
(518) 623-3671

Main Street Extension
Northville, N.Y. 12134
(518) B63-4545

REGION 4

2176 Guilderland Ave.
Schenectady, N.Y. 12306
(518) 382-0680

SUB-OFFICES

Route 10, Jetferson Road
Stamford, NUY. 12167
(607) 652.7364

PO Box 430, 439 Main St.
Catskill, N.Y. 12414

(518) 943-4030

REGION 3

21 South Putt Corners Road
New Paltz, N.Y. 12561
(914) 255-5453

SUB-OFFICE

202 Mamaroneck Ave.
White Plains, N.Y. 10601
(914) 761-6660

REGION 1
SUNY Campus
Building 40

Stony Brook N.Y. 11794
(516} 751.7960



