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West Branch Neversink Demonstration Project

This project met a 2007 requirement by the EPA
of completing a stream restoration demonstra-
tion in the Neversink Watershed by February
2012 with full funding by NYC Department of
Environmental Protection. Its major goals were
to improve stream alignment through the bridge;
protect water quality by increasing the buffer
between the river and the road, and enhance
aquatic habitat. During the project, collaborative
partnerships were initiated with Wintoon Waters,
LLC, owners of 5+ miles of stream which they
maintains for fishing recreation; Sullivan County
DPW which partnered for the repair of flood-
damaged abutments; and Claryville Fire District,
whose interest is to increase access to stream

during emergencies.

OBJECTIVES:

* Stream channel realignment to achieve a
more perpendicular approach to the bridge,
improving sediment transport; repair of
abutment damage from Tropical Storm Irene.

* Construction of a bankfull-stage rock-and-
soil bench along the base of the rip-rapped
embankment, vegetated with native plantings;

* Construction of root wad revetment
underneath the floodplain bench to protect
the base of the new channel stream bank
using downed large woody debris located on
site. Facing root wads upstream slows near-
bank velocities and provides cover, shade and

thermal refuge increasing trout habitat value.

Root wad installation is a bicengineering practice
that creates a stable foundation for stream channel

restoration.

Trout habitat improvement structures: boulder
clusters, lunker structures, rock runs and
concave rock vanes, to provide overhanging
cover, and flow diversion structures to
maintain or improve scour pool habitat;

Use of a “Stinger” tool for interplanting

rip-rap with live willow stakes.

Vickers & Beechler Photography
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Catskill Streams Buffer Iniative, Town of Denning

The Neversink River Stream Management Plan
recommends exploring with landowners the bene-
fits of protecting and restoring forested riparian
buffers. A mature vegetation community along
the bank and in the floodplain reduces threats of
serious bank erosion while maintaining high qual-
ity aquatic habitat. The rooting structure of trees
forms a dense mat, binding the soil together, while
the multi-stemmed nature of most native shrubs
creates friction in waters moving over the flood-
plain, further reducing the stream's energy and
erosive power. In addition to restoring streamside
buffers, Catckill Streams Buffer Initiative (CSBI)
can assist landowners with invasive species identi-
fication and removal, and best management prac-
tice education and implementation.

During November 2012, CSBI repaired
504-feet of streambank on two adjacent properties

Flood Debris Removal

Through a grant from Catskill Watershed Cor-
poration, Rondout Neversink Stream Program
worked with over a dozen landowners on six sites
to remove many tons of debris, including fuel tanks,
construction, and large woody debris left in the
Neversink River floodplain in the wake of Tropical
Storm Irene. To address the potential spread of
Japanese Knotweed and other invasive species, the

program required that heavy equipment brought

which were eroding at a significant rate after years
of maintaining a mowed lawn to the streambank
edge. The bank was repaired using progressive
bioengineering techniques, using coconut fiber
blocks to form the structure of a series of soil lifts,
which were interplanted with live willow cuttings.
The top of the bank was planted with a variety
of native trees and shrubs, reestablishing a buffer
between the stream and lawn. Over the next few
years, the plants' roots will develop, holding the
bank in place against the powerful and erosive
forces of water. The trees and shrubs will also
provide a desirable habitat for mammals and song-
birds, while the leaves will provide shade, cooling
the stream water and creating a healthy habitat for
fish and aquatic organisms.

For more information or an application visit

catskillstreams.org/CSBI.
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Flood debris removed from Jones Flats on the West
Branch of the Neversink.
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from other areas be power washed prior to mobi-
lization. Pressure washers were employed of the
same type used to prevent the spread of invasives

in the NYC DEP reservoir boating program.
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Education & Outreach Projects

\SAVE THE
HALLS MILLS

SAVE THE O
HALLS MILLS BRIDGE

Summer of 2012 found Town of Neversink and
the NY State Covered Bridge Society concerned
for the future of the Halls Mills Covered Bridge.

Rondout Neversink Stream Program partnered to

sell the “River Bag” with proceeds earmarked for

saving the bridge (repairs are currently underway;

limited number of bags still available).

SCHOOL PARTNERSHIPS

Named by EPA and Sullivan County Soil & Water
Conservation District as Conservationist of the
Year, teacher Robert Hayes brought his conserva-
tion class students to numerous stream restora-
tion sites to assist with installing plant material.
Together with Cornell Cooperative Extension,
Tri Valley students also run a stream table demon-

stration, which took a blue ribbon at New York

State Fair and was featured at Little World’s Fair
in Grahamsville 2012.
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Education & Outreach Projects

COMMUNITY FLOOD HISTORY

With record floods in August 2011 and September
2012, residents have begun to contribute data to
a Flood Damage Database initiated by Rondout
Neversink Stream Program. Over 40 landown-

ers have shared facts about their properties in

NEVERSINK TRANSMISSIONS

Co-sponsored with the locally-based Wildcat
Fellowship Program, Neversink Transmissions
artists Ellie Irons and Dan Phiffer recorded
stream-based oral histories in the community
during the summer of 2011 and transmitted them
from a driftwood “tower” based at Denning Town

Hall. Hear the stories at www.neversink.info.

NEVERSINK RIVER
NEAR CLARYVILLE, NY

1938-PRESENT

Claryville alone; this effort will expand in future.

EAST BRANCH NEVERSINK RIVER
NORTHEAST OF DENNING, NY

1991-PRESENT

WEST BRANCH NEVERSINK RIVER

AT CLARYVILLE, NY

1992-PRESENT

Date Flood Date
Discharge (cfs)

9/16/99 3,070 1/19/96
12/17/01 2,700 11/9/96
7/23/04 2,480 12/17/00
4/2/05 2,920 4/2/05
10/1/10 3,020 6/28/06
12/1/10 2,540 10/1/10
8/28/11 5,680 8/28/11
9/18/12 3,240 9/18/12

Date Flood
Discharge (cfs)
7/22/38 12,400
12/24/41 10,000
11/25/50 23,400
7/10/52 10,200
10/15/55 9,950
7/28/69 9,880
3/13/77 10,000
9/6/79 11,700
3/21/80 15,600
2/20/81 14,400
4/5/84 10,700
Disc:::;g (cfs) 4/4/87 19,300
8,020 1/19/96 12,700
11/9/96 10,400
7,920
12/17/00 11,800
2,50 4/2/05 17.200
9570 6/28/06 11,500
8,310 10/1/10 16,400
8,340 12/1/10 10,300
11,600 8/28/11 20,900
9,680 9/18/12 16,800




Priority
Recommendations

EARLIER SECTIONS OF THIS STREAM MANAGEMENT

Plan (smp) GAVE site-specific recommendations for

Rondout management of the Neversink River stream system.
Neversink Presented here are the top ten recommendations for
Stream Program more comprehensive, voluntary programs and tasks to
Initiatives enhance and improve stream management activities in

the watershed. This list represents the results of input

gathered through surveys conducted in November 2012

in the Towns of Denning and Neversink with the target
audiences of the East, West and Main Stem Branches of the Neversink
to address their stream management concerns at this point in time. All
recommendations are voluntary (non-regulatory) and will evolve over time
as projects are planned and completed, and further needs of the partici-
pating communities are identified. Through a funded, five-year contract
with NYC DEP, Sullivan County Soil & Water Conservation District
staft will guide this effort, together with its Watershed Advisory Group

which meets 2-3 times a year and in sub-committees every other month.
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Stream Stability Restoration

RECOMMENDED: Secure funding commitments
for additional unfunded restoration projects on
the Neversink River as discussed in individual

management segments.

Notes: In this Plan, the Project Team identified
a number of reaches which are strongly recom-
mended for restoration. Additional restoration
sites will be prioritized, ranked and continuing

funding sought.

Implementation -

Debris Management

RecomMENDED: That a protocol be developed
for the inventory of floodplain debris and assis-
tance to municipalities and communities in debris

management.

Notes: Develop protocol to ensure responsible
floodplain management, including annual clean-
up efforts, prevention of illegal dumping, and flood
event debris management. The Program Team
may need to explore issues of landowner liability
for managing large woody debris. Removal of
large woody debris would focus on areas that pose

a flood hazard to infrastructure and a threat to

human welfare.
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Selective Stream Gravel Removal

RecomMENDED: That an independent stream
scientist be funded to create a guidance document
with recommendation on how, when and where to
scientifically manage problematic gravel deposits

within the Neversink watershed.

NotEes: Numerous concerns have been expressed
regarding current policies and regulations restrict-
ing gravel removal. It is the Stream Management
Program’s role to investigate these issues by
advancing discussion with the appropriate regula-

tory agencies.

Post-Flood Technical Assistance

RecoMmMENDED: To work cooperatively on
improving immediate post-flood emergency inter-
vention capabilities through demonstration and
training with contractors and local municipalities
in scientifically-based stream principles, proce-

dures and methods.

Notes: In many areas post-flood work unravels
stream systems more than any other non-flood
work combined. Using Delaware County SWCD’s
contractor training workshop as a model, provide
local contractors and highway superintendents
with training on regional hydraulic relationship
curves, natural stream restoration principles and
techniques, and identifying best management

post-flood intervention techniques.

Technical Assistance

RecomMENDED: That long term access to
technical assistance be provided to landown-

ers and municipalities for assessment of their
stream-related problems, development of effective
management strategies and supervision stream

project implementation.

Nortes: Itis recommended that the Sullivan

and Ulster County Soil and Water Conservation
Districts, NYCDEP and local municipalities
evaluate how to insure long term availability of the

high levels of technical resources currently avail-

able in the Neversink Watershed.

Flood Response Technical Resources

RecomMMENDED: That trained professionals be
identified to provide onsite guidance for stream
modifications immediately following flooding.
Guidelines that integrate stream form and func-
tion should be developed for use during post

flood response.

Nortes: The existing approach to flood manage-
ment of patching flood damage without stream
process knowledge wastes limited funding, may
leave localities more vulnerable to future floods
and may create liability for already devastated
communities. Guidelines for work on flood
damaged with minimal stream disturbance would
greatly reduce risk of further instability. Stream
professionals can provide for rapid and coordi-
nated expert review and guidance on a regional
basis during planning, funding, permitting and

construction phases of flood remediation.
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Town Adoption of
Management Plan & Principles

RecomMENDED: 'That the Towns of Denning and
Neversink review and adopt the Plan and its asso-

ciated Stream Stewardship Principles.

Notes: Scientifically-based stream management
practices are essential to the long-term health
and stability of waterways flowing throughout
the Rondout watershed. Following the principles
of proper stream stewardship will ensure the
preservation of stream health, aesthetics, recre-
ational opportunities, water quality and aquatic
habitat, and reduce or prevent costly restoration
and repairs stemming from damages caused by

unstable stream systems.

Flood Damage Database

RecomMENDED: That the Towns of Denning and
Neversink partner in the development of a flood
damage reporting system to track types of flood-
ing, their location and the costs associated with

flood damage.

Notes: Initially, a database would collect overall
records on past floods; then localized flooding
occurrences and damages could be documented.
Areas with repetitive damage can be prioritized for
mitigation because this cumulative cost damage
data provides justification for mitigation grant
program funding. Training, funding and adminis-

trative support would ensure success.

Implementation -

Public Lands

RecomMENDED: That governmental landowners
in the Neversink watershed manage their lands
using natural channel stability concepts, and serve

as a model for other watershed landowners.

Notes: If NYSDEC, NYCDEP, municipalities
and local institutions, conduct an evaluation of all
riparian lands and identify protection, restoration
and management needs, projects can be imple-
mented to protect, restore and manage stream
areas according to the recommendations set forth

in this SMP.

Historic & Current Condition
Analysis & Documentation

RecomMENDED: 'That historical records for
precipitation metrics be analyzed so current trends
in precipitation amount, intensity, timing of snow-
melt and other forces potentially affecting flood

frequency and stream flow response can be shared

with planners seeking to mitigate their effects.
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Glossary

AGGRADATION ‘The process by which streams are
raised in elevation by the deposition of material
eroded and transported from other areas. The oppo-
site of degradation.

ALLUVIUM Loose unconsolidated gravel, sand and
finer sediments deposited by flowing water.

AVULSION A rapid change in channel direction
when a stream suddenly breaks through its banks
typically bisects an overextended meander arc
(oxbow cutoff).

BACKEDDY SCOUR Erosive action of water in

streams by excavating and transporting bed and

bank materials downstream caused by swirling
water and reverse current created when water flows

past an obstacle.

BACKWATER An area in or along a stream where
water has been held back by an obstruction,
constriction or dam. Condition in which the surface
water movement is slowed by downstream flow

impediments.

BANKFULL STAGE ‘The elevation at which flooding
occurs on a floodplain.

BASE FLOW The sustained low flow of a stream,
usually resulting from groundwater inflow to the

stream channel rather than surface water runoff.

BASIN, DRAINAGE

toward a common center or depression, and toward

an area in which the margins dip

which surface and subsurface channels drain. The
common depression may allow free drainage of
water from the basin as in a stream, or may be the

end point of drainage as in a lake or pond.

BED MATERIAL 'The composite mixture of substrate
of which a streambed is composed.

BEDLOAD The amount and size of stream bed mate-
rial or substrate that is mobilized by tractive and
erosive forces measured or calculated at a specific
discharge and are transported by jumping, rolling
or sliding on the bed layer of the stream. Contrast
to Suspended Load.

BIOENGINEERING The use of live vegetation, either
alone or in combination with harder materials such
as rock or (dead) wood, to stabilize soils associated
with stream banks or hillslopes. Roots stabilize the
soil, while stems, branches and foliage slow high
velocity water, reducing erosion and encourage

deposition of fine sediments.

BUFFER ZONE/BUFFER STRIP An area of perma-
nent vegetation between waterways and adjoining
land uses designed to intercept and filter out pollu-

tion before it reaches the surface water resources.

CHANNEL CROSS-SECTION 'The physical measure-
ments (width and depth) across the channel and
floodplain.

CHANNEL MIGRATION Lateral or

(down-valley) migration of the stream channel

longitudinal

within the valley by the process of erosion and

deposition.

CHANNELIZATION The modification of a natural
river channel; may include deepening, widening,
straightening, or altering of the slope, to accelerate

conveyance or increase drainage of wet areas.

CONFLUENCE ‘'The meeting or junction of two or

more streams, each with its own watershed.

CULVERT A closed conduit for the free passage of
surface drainage water used to control water running
along and under the road, and to provide a crossing
point for water from road side drainage ditches to
the stream, as well as for routing tributary streams

under the road to join the mainstem.
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DEGRADATION ‘The process by which a stream reach
or channel becomes deeper by eroding downward

into its bed over time, also called “downcutting.”

DEMONSTRATION STREAM RESTORATION
PROJECT OR DEMONSTRATION PROJECT A
stream stability restoration project that is designed
and located to maximize opportunities for monitor-
ing of project success, public and agency education
about different stream restoration techniques, and

interagency partnerships funding and cooperation.

DEPOSITION Accumulation of sediment on the
channel bed or banks.

DISCHARGE OR STREAM FLOW The amount of
water flowing in a stream, measured as a volume per

unit time, usually cubic feet per second (cfs).

EDDY A circular current or a current of water running
contrary to the main current, usually resulting from

an obstruction.

ENTRENCHMENT Flood flows in an entrenched
stream are contained within the stream banks or
adjacent terraces. Flood flows in a stream that is not

entrenched are spread out over a floodplain.

EPHEMERAL Referring to a stream that runs only in
direct response to rain or snow events and whose

channel is above the water table.

EROSION The wearing away of the land surface by
detachment and movement of soil and rock frag-
ments during a flood or storm or over a period of
years through the action of water, wind, or other
geological process.

FLOOD STAGE ‘The gage height at which the stream
begins to overflow its banks.

FLOODPLAIN ‘The portion of a river valley, adja-
cent to river channel, which is covered with water
when river overflows its banks at flood stage. The
floodplain usually consists of sediment deposited b
the stream, in addition to riparian vegetation. The
floodplain acts to reduce the velocity of floodwaters,
increase infiltration (water sinking into the ground

rather than running straight to the stream—this

Implementation -

reduces the height of the flood for downstream
areas), reduce stream bank erosion and encourage

deposition of sediment.

FLOODWAY ‘The stream channel and those parts
of the floodplain adjoining the channel that are
required to carry and discharge the floodwaters or

flood flow of the stream.

FLUVIAL 1. Of or pertaining to a river or rivers. 2.
Existing, growing, or living in or about a stream.
3. Produced by the action of a stream or river, as in

fluvial plain.

FLUVIAL GEOMORPHOLOGY 'The study of the
formation of landforms by the action of flowing

water.

HARDENING
in place an eroding stream bank, embankment or

Any structural revetment that fixes

hillside by using hard materials, such as rock, sheet
piling or concrete, that does not allow for reveg-
etation or enhancement of aquatic habitat. Rip-rap
and stacked rock walls are typically considered to
be hardening measures, though some revegetation

of these areas is possible.

HEADCUTTING ‘'The process by which the stream is
actively eroding the streambed downward (degrad-

ing, incising, downcutting) to a new base level.

HEADWATER The upstream area in a stream system

or area where streams originate.

HYDROLOGIC CYCLE ‘'The natural pathway water
follows as it changes between liquid, soil, and
gaseous states. The cyclic transfer of water vapor
from the Earth’s surface via evapotranspiration
into the atmosphere, from the atmosphere via
precipitation back to the earth, and through run-
oft into stream, rivers, lakes, and ultimately into

the oceans.

IMPERVIOUS SURFACE Surfaces, such as roads,
parking lots, and roofs, whose properties prevent
the infiltration of water and increase the amount of

stormwater runoff in a watershed.
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IMPOUNDMENT

lake or reservoir, formed by confining a stream or

A body of water, such as a pool,

other surface flow.

INSTABILITY An imbalance in the capacity of the
stream to transport sediment and maintain its

channel shape, pattern and profile.

INTERMITTENT STREAM A stream that only flows
for part of the year and is marked on topographic

maps with a line of blue dashes and dots.

INVASIVEPLANTS Species that aggressively compete

with and replace native species in natural habitats.

LARGE WOODY DEBRIS Any woody material, such
as from trees or shrubs, that washes into a stream
channel or is deposited on a floodplain area. This
debris provides important aquatic habitat functions,
including nutrient sources and micro-habitats for
aquatic insects and fish. Large woody debris is espe-
cially influential to stream morphology in small
streams, though may be detrimental in the vicinity

of structures and infrastructures.

LATERAL MIGRATION The movement of a channel
across its floodplain by bank erosion. The outside
banks of meanders move laterally across the valley

floor and down the valley.

MACROINVERTEBRATES Stream-dwelling insects
and crustaceans without a backbone that can be
viewed without magnification. Examples include
crayfish, leeches, water beetles and larva of dragon-
flies, caddisflies, and mayflies. Macroinvertebrates

are an important food source for many species

of fish.

MAINSTEM The common outlet or stream, into which
all of the tributaries within a watershed feed.

MEANDER Bend or curve in a stream channel.

MONITORING The similar

measurements at the same site, or under the same

of taking

practice

conditions, to document changes over time.

MORPHOLOGY ‘'The form (dimension, pattern, and

profile) and structure of the stream channel.

NATIVE VEGETATION Vegetation indigenous to an

area and adapted to local conditions.

NON-POINT SOURCE Extensive or disperse source
of pollution. Examples include agriculture, lawns,

parking lots, roads, and septic systems.

NUTRIENT ‘The term “nutrient” refers broadly to
those chemical elements essential to life on earth,
but more specifically to nitrogen and phosphorus in

a water pollution context.

PEAK FLOW 'The highest discharge achieved during

a storm event.

PERENNIAL STREAM A that
contains flowing water at all times regardless of

stream normally

precipitation patterns.

POINT SOURCE Source of pollution from a single,
well-defined outlet. Examples include wastewater
treatment outfalls, combine sewer overflows, and

industrial discharge pipes.

POOL Deep, flat, areas in the stream created by
scour, with slow currents at low flow. Usually pools
occur on the outside of a meander bend between
two riffles or the bottom of a step. Pools generally
contain fine-grain bed materials, such as sand and
silt. Natural streams often consist of a succession of
pools and riffles.

REACH A section of a stream with consistent or

distinctive morphological characteristics.

REFERENCE REACH/SITE A stable portion of a
stream that is used to model restoration on an
unstable portion of stream. Stream morphology
in the reference reach is documented in detail, and
that morphology is used as a blueprint for design of

a stream stability restoration project.

REVETMENT A facing stone, rootwads, cut trees,

or other durable material used to protect a stream

bank or hillside.

RIFFLE A reach of stream that is characterized by
shallow, fast-moving water broken by the presence

of rocks. Most invertebrates will be found in riffles.
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RIPARIAN CORRIDOR/ZONE 'The area of land
along stream channels, within the valley walls,
where vegetation and other landuses directly influ-
ence stream processes, including flooding behavior,
erosion, aquatic habitat condition, and certain water

quality parameters.

RIPARIAN BUFFER An undisturbed, vegetated strip
of land adjacent to a water course.

RIP-RAP Broken rock cobbles, or boulders placed on
earth surfaces, such as a road embankment or the
bank of a stream, for protection against the action

of water; materials used for soil erosion.

RUNOFF 'The portion of rainfall or snowmelt that

moves across the land surface into streams and lakes.

SCOUR Erosive action of water in streams by exca-
vating and transporting bed and bank materials

downstream.

SEDIMENT
cobble that is transported by water from the place

Material such as clay, sand, gravel, and

of origin (stream banks or hillsides) to the place of
destination (in the stream bed or on the floodplain).

SEDIMENTATION OR SILTATION ‘'The deposition of

sediment.

SHEET FLOW Water, usually storm runoff, flowing in
a thin layer over the ground surface; also one form

of overland flow.
SIDE CHANNEL A secondary channel of the stream.

SINUOSITY ‘The relative curviness of a stream chan-
nel. Quantified as the total stream length divided
by valley length, or the ratio of valley slope to chan-
nel slope.

STABLE CHANNEL State in which a stream develops
a stable dimension, pattern and profile such that,
over time, channel features are maintained and

the stream system neither aggrades nor degrades

(Rosgen, 1996).

Impl

ementation -

RESTORATION DESIGN

An unstable portion of a stream

STREAM STABILITY
PROJECT
that has been reconstructed, using morphology
characteristics obtained from a stable reference
reach in a similar valley setting, that returns the
stream to a stable form (a shape that may allow
the stream to transport its water and sediment
load over time without dramatic changes in its

overall shape).

SUMMER BASE-FLOW Stream discharge primar-
ily from groundwater (not from surface runoff).
Typically this is the lowest flow of the year, occur-
ring in late summer, or following extended periods

of drought.

SUSPENDED SEDIMENT or SUSPENDED SEDIMENT
LOAD ‘The soil particleslifted into and transported
within the streamflow for a considerable period of
time at the velocity of the flow, free from contact
with the stream bed. These materials contribute
to turbidity.

THALWEG Literally means “valley view” and is the
deepest point of a cross section of stream channel.

TRIBUTARY A stream that feeds into another stream;
usually the tributary is smaller in size than the main
stream (also called “mainstem”). The location of the

joining of the two streams is the confluence.

TURBIDITY A measure of opacity of a substance; the

degree to which light is scattered or absorbed by a
fluid.

UNDERCUTTING ‘The process by which the lower
portion or “toe” of the stream bank is eaten away by
erosion leaving a concave, overhanging section of
stream bank. Often occurs on banks at the outside

of stream bends.

VELOCITY In streams, the speed at which water is
flowing, usually measured in feet per second.

WATER QUALITY A term used to describe the
physical, chemical, and biological characteristics
of water with respect to its suitability for a particu-

lar purpose.
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WATERSHED Area that drains to a common outlet.

For a stream, it is all the land that drains to it or
its tributaries. Also called a basin, drainage basin,
or catchment. A sub-basin or sub-watershed is a
discriminate drainage basin within a larger water-
shed, typically defined for planning or modeling
purposes. The size of a watershed is termed as its

drainage area.

WETLAND  An area that is saturated by surface water
or ground water with vegetation adapted for life
under those soil conditions, as in swamps, bogs,

fens, and marshes.

WINTER BASE FLOW Stream discharge primarily
from groundwater (not from surface runoff ). Winter
base flow is generally higher due to lower rates of

evapotranspiration during vegetative dormancy.
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