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1.0 Project Summary
The Greene County Soil and Water
Conservation District (GCSWCD) will work
with the Catskill Mountain Foundation, the
owners of the Sugar Maples Center for Arts and
Education, to restore natural stream conditions
to a small tributary to the Batavia Kill that flows
through the Foundation’s Maplecrest (Town of
Windham) site.
Recent rainfall events have caused the concrete
and stone wall lined channel to collapse in
sections causing the channel to avulse and erode
adjacent agricultural fields. On several
occasions, field observations after rain events
have noted turbid conditions on the Batavia Kill Existing channelized condition looking downstream
as far downstream as the NYS Route 296 Bridge through the project reach.
under conditions when all other streams and
water courses were running clear. Following the turbidity upstream to its source, it was found to be
originating at the outfall of this tributary at the Batavia Kill.
The project will involve the restoration of the channel and the development of a diverse riparian
buffer/wetland complex along approximately 550 linear feet of the tributary. All materials associated
with the existing concrete/stone channel will be removed, and a channel with a stable geomorphic form
will be constructed. The channel will also include excavation of a bankfull bench that will create a
floodplain area. The bench will be established as wetland and woody riparian buffer. Road crossings at
the top and bottom of the job will be replaced using larger culverts with stone filled bottoms to provide
continuity of the channel substrate. Along the restored channel, wetlands will be constructed on the
bankfull bench, as well as in the riparian buffer, to replace wetlands impacted during construction.
The project also presents a unique opportunity to integrate public access and educational components,
and it will have a secondary benefit of assisting in the rehabilitation of the former Sugar Maples resort,
adding to the economic growth of the community. The project will also include development of a
pedestrian walk way along the restored stream corridor that will focus on establishment of a
naturalized area. The walkway will include an interpretive kiosk that will focus on stream
management, wetland s, and other natural resource issues.
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2.0 Project Reach Characterization
The Batavia Kill watershed is located in the
northeastern limits of the Catskill Mountains
located within the Appalachian Plateau
physiographic province. The watershed is
located entirely within Greene County in the
Towns of Windham, Ashland and Prattsville. A
portion of the watershed is located within the
protected 700,000-acre Catskill State Park
which includes a short section of the stream that
carries a National Scenic River Designation
from the United States Park Service.
The project reach is located in the upper portion
of the Batavia Kill watershed in the Town of
Windham. The project reach is currently lined
by stone walls, confining it to a narrow width Existing channel conditions in middle of the reach.
with a moderately steep valley slope of approximately 1.0%. This morpholo gy varies substantially
from upstream sections of the stream marked by a reduced sinuosity and substantial disconnection
from its floodplain. The Rosgen (1996) classification system uses geomorphic measurements including
entrenchment, sinuosity, gradient, and width to depth ratio to classify and delineate river reaches for
communication and comparison. Classification of project reach and upstream reaches indicate
upstream segments are dominated by stable C5 and E5 type reaches, while the project reach is
structurally modified entrenched channel form with very low sinuosity. Appendix A contains location
map (A-01) containing topographic information and the location of the reach within the Batavia Kill
watershed.
Natural and cultural resources were inventoried as part of the assessment and design process including
the presence of existing wetland s and historic resources in and near the project area. Field inventories
in the winter of 2008 designated 0.81 acres of wetland within the area. These areas can be seen on
maps JD-03 and JD-04 in Appendix B, and are further discussed in a delineation report by Diversified
Soil Services Inc. in Appendix B. Archeology investigations by Tracker Archaeological Services were
performed to inventory resources within the area and document any potential constraints on the stream
restoration design. Field investigation identified no prehistoric materials as well as no historic material.
The archaeological report has been provided in Appendix C.
2.1 Channel Characteristics
Channel planform characteristics are most readily assessed using aerial photography.
Measurements and evaluation of physical characteristics commonly include sinuosity, meander
amplitude or beltwidth, wavelength, radius of curvature, and feature spacing.
In general all of the above characteristics are severely impacted by the stone walls confining
the channel to a straightened path. The condition is presently causing the channel to erode
vertically causing the walls to be undermined and collapse blocking flow. The failures are
causing storm flows to overtop its banks and erode new channels through the adjacent
agricultural fields. This human induced disturbance has drastically altered the
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planform and profile of the stream in the project reach and the ve rtical erosion is further
disconnecting the channel with its natural floodplain
Channel width and depth have also been severely altered by the stone walls. Channel width in
some places is less than a foot, which is far lower than would be expected in a natural channel.
The reduced width of the channel has resulted in some downward scour as the channel is forced
by the hard walls to entrain sediment from the bottom as opposed to the banks. The
confinement of the channel has modified these stream dimensions in addition to those of the
planform.
2.2 Hydrologic Assessment
The drainage areas associated with the project site were delineated and soil types and land
covers within these areas were classified. The delineated drainage areas can be found on map
A-02 in Appendix A. Delineation and classification is necessary in order to properly calculate
run-off volumes.
An evaluation and understanding of the flow corresponding to the bankfull discharge is central
to the application of natural channel design and stream restoration. The channel forming
discharge is commonly assumed as a flow that transports the most sediment over time and
determines the principal dimensions and characteristics of natural channels. Based on
observations of numerous researchers across the country, bankfull flow, assumed as the
dominant discharge, has been proven to approximate the 1-and 2-year event. A combination of
several methods for determining bankfull discharge was performed for the development of the
proposed design, field inve ntories of bankfull indicators along adjacent reaches, evaluation of
NYCDEP regional curves (Miller and Davis 2003), and USGS regression equations (Lumia
1991). NYCDEP regional curves estimate a bankfull discharge of 16 cfs. Table 1 displays
summary of estimated discharges for specific frequencies within the project reach.
Table 1. Discharge estimates for the Sugar Maples Project Reach. (cfs)

Investigator/Source

Q2

Q5

Q10

Q25

Q50

Q100

USGS Regression Equations

18

38

58

92

124

270
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3.0 Proposed Design
The morphology of a stream consists of its shape, pattern, and position in the landscape. The forces
resisting movement in relation to those imposed by water and sediment moving in the channel largely
dictate the channel morphology. Physical factors influence morphology including valley structure, soil
type and cohesion factor of the bed and bank material. Successful channel design and implementation
must account for these factors.
An important part of any restoration project is predicting stable channel dimensions for the project
reach. The geomorphic approach to channel restoration embraces the notion of dynamic equilibrium
allowing some degree of freedom to erode and deposit sediment, while maintaining the general
character and stability of the system. Naturally occurring stream channels have a “most probable state”
for hydraulic geometry variables that result from the variable flow and sediment regime paired with
the channel boundary conditions. The general approach to natural stream channel design is to estimate
the “most probable state” and determine how to best achieve the channel form within the project
constraints, in order to realize that state with the minimum possible intervention.
3.1 Project Goals and Objectives
As project partners reviewed the condition of the reach and its potential for restoration, a
number of goals and objectives were identified. Water quality is negatively affected by erosion
during larger storm events. This erosion often results from stream migration which occurs
frequently when portions of the rock wall collapse into the channel. The restoration of the
reach presents the opportunity to minimize erosion, while providing a number of environmental
benefits.
To accomplish the improved water quality goal it was determined that the design needed to
address the existing condition of stream channels bed and banks, conveyance of water and
sediment, and riparian vegetation condition. Further, it is suspected that restoring stream form
and function within the project reach would reduce the safety hazard and property losses,
improve aquatic and fisheries habitat as well as recreational and aesthetic values.
3.2 Project Constraints
A number of potential constraints for the project were identified during the design process
including physical site constraints, landowner approval and access, project permitting and data
needs and limitations. The project design addressed channel stability and processes while
working within the existing physical site constraints. The design needed to modify planform,
channel profile and cross sectional parameters in order to achieve the goals and objectives of
the project which include long-term channel stability. Physical site constraints were identified
that could impact various design alternatives, making an analysis of the costs and risks
involved with each design alternative critical to the development of an appropriate restoration
strategy.
The most significant challenge to design development was to identify a channel planform
alignment meeting appropriate channel morphology conditions and bank stability objectives
while still connecting to the upstream and downstream culverts.
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A wetland inventory identified approximately 35,200 sq ft (0.81 acres) of wetland located in
and around the project site (maps JD-03 and JD-04 in Appendix B). Substantial effort was
made to limit disturbance to these areas during the design and planning for construction and
project implementation. The design proposes 18,000 sq. ft. of wetland disturbance within the
project grading extent (map A-03 in Appendix A). Proposed wetland mitigation will include
revegetating all disturbed wetland areas with native wetland species. Detailed mitigation
planning information is available on map A-03 in Appendix A and on construction drawing
SM-04 in Appendix E as well as in sections 3.4.2 and 5.2 of this report.
Archeological inventories documented no prehistoric or historic materials on the project site.
The study performed by Tracker Archaeological Services indicated no special measures needed
to be taken to protect the historical significance of the site.
Landowner approval of the project is prerequisite to project construction. Implementation of
the project requires formal approval to be obtained in the form of Landowner Project
Agreements. These agreements contain a ten year easement where attainable for protection of
the project and to facilitate project maintenance when necessary. Education of the landowner
included the presentation of information about stream instability, need for action, project
benefits and long term maintenance and management. Initial planning and design for this
project incorporated landowner knowledge of the site and addressed owner concerns where
appropriate. The provisions of landowner approval were set forth via the Landowner Project
Agreement, which is a temporary license between the landowner and the GCSWCD. Long term
operation and maintenance agreement is discussed in ensuing sections. Appendix F contains
the agreement between GCSWCD and Catskill Mountain Foundation.
Construction of the project requires ACOE, NYSDEC and NYCDEP permits. Project design
and construction requires close coordination with these agencies. The NYSDEC has authorized
similar projects under Article 15 of ECL, while the ACOE utilizes Nationwide 27 permits.
NYCDEP requires the preparation and approval of stormwater pollution prevention plan
outlining erosion and sediment controls to be used during construction.
3.3 Design Approach
Several approaches were used to develop the proposed channel to achieve equilibrium channel
conditions. These include analog and reference reach, empirical, and analytical techniques
applied at various times through the design process. Typically, the analog design approach
utilizes historic site data or field collected data from reaches exhibiting desirable physical
forms from areas assessed to be in sediment and hydrological equilibrium. The project reach
design utilized this approach incorporating data from the upstream reach as a reference reach as
a starting point for design. Empirical relations including regional curves and suitable regime
equations were also used to validate the initial channel dimensioning. Analytical techniques
were used to refine and validate equilibrium channel conditions for the proposed channel.
These techniques make use of the continuity equation, roughness equations, hydraulic
modeling and various sediment transport functions.
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3.4 Design Components
The proposed channel design includes the complete realignment of approximately 550 linear
feet of the stream channel and the replacement of two existing culverts. Channel reconstruction
will include the modification of the channel geometry and stream channel profile, floodplain
and adjoining banks and terraces. The design proposes the replacement of the two existing
round culverts that bound the project reach with larger embedded arch style culverts.
Construction drawings and details can be found in Appendix E.
3.4.1 Culvert Replacement
Two circular culverts bound the
project reach. These culverts are
required for the gravel road crossings
which provide access to multiple
facilities within the property. Field
investigations,
hydrologic
and
hydraulic modeling were performed
to assess the current conditions of the
culverts and their influence on the
stability and flooding of the reach.
These evaluations determined both
culverts were in generally poor
condition and inadequate in size and
capacity to handle the existing runoff
from the contrib uting drainage areas. Blocked and buried inlet of upstream culvert.
The removal of the two circular culverts and replacement with larger embedded arch style
culverts is proposed to improve hydraulic conditions during large storm events and improve
migration and habitat within the reach. Conveyance of extreme events was considered in
the material specification and design of the gravel road profile.
3.4.2 Channel Reconstruction
During the design process, channel sizing was used to promote channel equilibrium and to
provide long-term self-sustainability. The project reach design utilized regime, reference
reach and analytical techniques to develop the channel design. The channel was designed to
provide for sediment transport and passage of the base, bankfull and flood flows, with
considerations for future channel boundary conditions.
Empirical relationships that relate channel geometry to hydrology are termed “regime
equations” and are based on observations of groups of streams and commonly used for
comparative purposes. Table 2 summarizes the bankfull channel width and depth in
relation to discharges estimated for the site. The average top widths determined by regime
equations indicate an average width of 15.7 feet and depths of 1.4 feet for the project reach.
Several regional curves developed by NYCDEP SMP relating drainage area to width and
depth estimate a width of 7 feet and depth of 0.58 feet which correlated well with bankfull
morphology of the upstream and downstream adjoining reaches.
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Table 2. Regime relations for bankfull channel width and depth.
Investigator/Source

Formula

BF Top
Width

Bankfull
Depth

Bray (1982)
(General)

W=2.38 *Q2^.53
d=.226*Q2^.33

20

0.8

Emmett (1972)
(Alaska Meander Streams)

W=2.39*Qbf^.5
d=.26*Qbf^.35

15

0.9

Drage & Carlson (1977)
(Braided Streams)

W=4.66*Qbf^.47
d=.13*Qbf^.38

26

0.5

USGS Channel Width
(Used Williams (1986) W/d
Relationship)

W=(Q2/.4)^1/1.82)
d=0.12*W^0.69

15

0.8

W=2.67*Qbf^0.5
d=(Qbf/(13.5*((D50*25.4)^.5)))^.333

17

4.4

W=2.73*Qbf^0.5
d=0.22*Qbf^0.33

17

0.7

Leopold et al. (1956)

W=5*Qbf^.5
d=0.1*Qbf^.0.33

32

0.3

Simons & Albertson (1971)

W=2.5*Qbf^.51
d approx R= 0.43*Qbf^0.43)

16

1.6

Nixon (1959)

W=1.67*Qbf^.5
d=0.55*Qbf^0.33

11

1.9

Nash (1959)
(for clays)

W=1.32*Qbf^.54
d=0.93*Qbf^0.27

10

2.5

W=[1.905+0.249*ln(0.0001065*D50^1.15)/
(S*Qbf^0.42))]*Qbf^0.47
d=[.2077-0.0418*ln(0.000442*D50^1.15)/
(S*Qbf^0.42))]*Qbf^0.42

3

2.0

W=17.07*DA^.46
d=1.05*DA^0.32

7

0.58

15.7

1.4

Lacey (1948)
Yukon Placer 1990 DFO
W/D Charts
(converted from metric)

Chang (1988)

Miller & Davis (2003)
NYCDEP Regional Curves
(Region 4)

Average

Base flow channel dynamics will be enhanced through the creation of pools at the outside
of meander bends. These pools will improve base flow conditions by increasing storage,
enhancing bedform diversity and restoring floodplain connectivity during larger storm
events.
The proposed plan form dimensions were drafted and incorporated into a design template,
which was transposed onto the existing topographic survey of the project site.
Modifications to the alignment were made to achieve the best feasible alignment through
the project area in order to connect upstream and downstream reaches and avoid existing
high banks, terraces, wetlands and archeological resources. The proposed channel
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pattern results in a consistent slope through the project reach, suitable for the valley setting.
Substantial effort was also made to minimize the disturbance to the existing floodplain
vegetation and to use the existing vegetation as bank protection where applicable.
The channel profile was designed to provide for bed feature variation, simulating a more
natural riffle/pool complex, in order to provide for increased channel habitat diversity and
energy dissipation. The existing grade of the floodplain was used to target the proposed
bankfull elevation of the project throughout the majority of the channel length. Table 3
summarizes the proposed channel dimensio ns and compares them to channel dimensions
for a similar reference reach.
Table 3. Summary of reference, and proposed conditions during bankfull flow.
NYCDEP SMP C5
Reference Reach

Proposed Reach

Rosgen Stream Type

C5

C5

Drainage Area (sq. mi.)

0.9

0.16

Bankfull Width (ft)

15.5

10.0

Bankfull Mean Depth (ft)

0.8

0.5

Width to Depth Ratio

20.8

21.8

Entrenchment Ratio

>2.2

>2.2

Sinuosity

1.31

1.35

Average Slope (%)

0.5

0.8

Morphological Value

3.4.3 Project Site Re-Vegetation
Establishment of an effective riparian buffer zone is critical to the success of a stream
stabilization design. A combination of dormant plant materials, conservation seed mixtures,
and plantings of live trees and shrubs will be employed to initiate the development of a
functioning riparian community. Native willow and dogwood species will be planted on the
streambanks. Areas of disturbance will be treated with conservation seed mixtures and
mulched to minimize soil losses. Various species of woody trees and shrubs, appropriate for
the riparian zone, shall be planted in the disturbed areas.
The project requires disturbing approximately 27,400 sq. ft. (0.63 acres) of land. The
existing wetland area within this disturbance is 18000 sq. ft. (0.41 acres). Wetland will be
developed totaling 19,500 sq. ft. (0.44 acres). This will result in a 1,500 sq. ft. increase in
wetland size. In addition to the wetland areas there will be a reestablishment of 44,000 sq.
ft. (1.0 acres) of riparian buffer.
The 19,500 sq. ft. of wetland will be developed along the margin of the newly constructed
channel throughout the project reach. The attached project drawings (A-03 in Appendix A
and SM-04 in Appendix E) further clarify the proposed location of the constructed
wetlands and riparian buffer re- vegetation plan. Wetland vegetation will be established by
use of a wet meadow seed mixture, with species selected for known wetland and wildlife
values. A detailed list of species that will be used can be found in the Wetland Seed Mix
table in the attached project drawing (SM-04 in Appendix E). The emergent species
8

selected for this area would be tolerant of irregular surface inundation and are expected to
survive in saturated soil conditions. The wetland seed mixture would encourage the
establishment of a uniform herbaceous cover. Seed mix’s to be used will include “OBL
Wetland Mix” and “FACW Wetland Meadow Mix” marketed by Ernst Seed.
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4.0 Project Construction Details
4.1 Construction Schedule
Project construction should be undertaken during the summer/early fall season. Construction
should occur during normal base flow periods, and equipment staged from dry portions of the
dewatered streambed, wherever possible, to avoid damage to the existing adjacent riparian
vegetation.
4.2 Project Access
Project access will be attained using existing gravel access routes on both the upstream and
downstream extents of the project. Equipment staging and material storage and topsoiling will
be located in existing paved parking areas and courts. Whenever possible all construction
activities and transport should utilize the existing and proposed stream channels and access
roads as work areas in order to minimize the damage to surrounding floodplain vegetation.
4.3 Dewatering and Erosion and Sediment Control
Stream channel construction will be required to be completed in a dry condition in order to
meet the requirements of various regulatory agencies. During all construction in the existing or
proposed stream channel, the contractor shall divert the entire stream flow around the work
area. Dewatering must be maintained 24 hours per day, 7 days per week during the
construction period and will be accomplished by a pump and pipeline scenario. Dewatering
will be performed in two phases and will require the excavation of a sump and construction of
a gravel coffer dam across the existing channel at both the top and bottom of each phase. Upon
completion of the construction of the phase all areas will be restored as soon as possible to
preconstruction conditions. Construction drawing SM-06 in Appendix E displays the location,
extents and details of the dewatering plan.
Sediment control during construction will be accomplished through collection of all turbid
water within the work area, and pumping the sediment-laden water to designated filter areas. In
the event that adequate sediment control cannot be accomplished using existing filter areas, the
Contractor will be required to develop open sediment basins constructed of hay bales lined with
filter fabric. These constructed basins would be placed near the locations of the existing filter
areas and will pre-treat the discharge before it enters the existing filter areas. All disturbed
areas will be temporarily stabilized as soon as possible to minimize soil erosion. The sediment
control measures will ensure that no turbid water discharges from the work area.
All construction infrastructure including roads, staging areas, borrow and storage sites,
construction entrances and other infrastructure as deemed necessary by the project engineer
with be restored as outlined in the Stormwater Pollution Prevention Plan (SPPP) that is located
in Appendix D and on construction drawings SM-06 in Appendix E. All areas will be
restored as soon as possible to preconstruction conditions. Sediment and erosion control
measures follow the procedures indicated in the New York State Standards and Specifications
for Erosion and Sediment Control (2005) and will be in place throughout the construction
period.
10

4.4 Clearing and Grubbing
Clearing and grubbing will consist of the clearing, grubbing, and disposal of trees, snags, logs,
brush, stumps, shrubs, and rubbish from the designated areas. These areas will be flagged in
order to minimize any impacts to adjacent vegetation. It is anticipated that three trees and less
than 3,000 sq. ft. of brush will need to be removed to perform grading activities. These areas
will be completely re-vegetated as part of the project as displayed on construction drawing SM04 in Appendix E. Clearing and grubbing will also include removal of concrete, wood or steel
structures within designated areas. Significant materials primarily consisting of stone, concrete
and metal near and around the project reach will be removed from the site and disposed of as a
component of the project.
4.5 Construction Sequence
Construction sequencing would consist of first excavating the proposed stream channel and
filling the existing channel areas. The excavation of the proposed stream channel can initially
be done in rough format, in close approximation of the final grade channel elevations. Upon
the completion of the rough channel grading, any prescribed structures should be installed in
sequence around the proposed stream meander. After all structures are installed around a
specific meander, the channel can be brought to finish grade. Work should be performed
largely in the dry, though some equipment operation may take place in ponded areas where
excavation to groundwater elevation occurs.
The acquisition of plant material for the bioengineering component of the project should be
conducted during the dormant growth cycle occurring in the late fall. The bioengineering
components of the project can be installed anytime during the dormant period of the specific
plant species, but it is recommended to install the plant material expeditiously after harvesting
in order to reduce the probability of damage to the plant material.
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5.0 Post Construction Monitoring
An as-built survey will be conducted immediately following construction in order to document the
accuracy of the project implementation. The as-built survey provides baseline conditions for
comparison against regular inspections and annual monitoring surveys to evaluate the stability and
performance of the restoration project. Project inspections include photographic documentation of the
project reach and a visual inspection of the channel stability, bioengineering, riparian vegetation and
wetlands. The inspections are conducted annually during the project site survey as well as during, and
after, significant flow events. The project monitoring surveys include measurement of key physical
parameters that are used as indicators of channel and structural stability.
5.1 Stream Channel Stability Monitoring
A five- year project- monitoring program will be initiated to confirm the stability of the project
site. The monitoring program will include: an as-built survey with establishment of permanent
monitoring cross-sections as determined by on-site personnel, yearly cross-section and
longitudinal profile surveys completed during the same season, yearly pavement/sub-pavement
sampling, yearly assessments of banks, photo-documentation both yearly and after large flow
events, and a yearly description of conditions.
The relationship of channel morphology "at-a-station", and general morphology trends through
the reach will be analyzed using the collected data. These physical measures will be further
stratified by specific stream feature. The change in physical parameters will be determined and
an evaluation of the observed rates of change will be conducted. The rates of change will be
correlated to available gage data to reveal associations to hydrologic inputs from storm events
and their impacts on sediment transport.
USACOE Nationwide Permit 27 requires monitoring and reporting to document the
performance of the restoration. The permit requires that three copies of reports on the status of
the stream restoration and the riparian buffer and wetland establishment activities be provided
to the Corps of Engineers New York District office. The reports will include the riparian buffer
and wetland establishment data collected during the growing season. The reports will be
submitted no later than October 31 in the first, second, third and fifth years after the authorized
activities have been completed. These reports will include the following at a minimum:
•

As-built drawings of the stream reach, in plan view, that locate all in-stream
stabilization and habitat structures in relation to the stream’s bankfull elevation in
reporting years 1 and 5.

•

Level II stream reach classification for the 550 linear foot reach to include channel
dimensions at bankfull in riffle and pool sections, a longitudinal reach profile, a pebble
count, and the identified stream types. Monitoring and classification to be performed in
years 1-3 and 5.

•

Photographs of the restored stream channel taken at least once each year during normal
12

flow conditions, and also taken immediately following all bankfull flow events that
occur during the five year monitoring period.
•

A written description of existing conditions in the project vicinity, including the
condition of the restored section of channel and the habitat and stabilization structures,
conditions of the upstream and downstream reaches from the permit area, how the
restored section of stream channel and associated features are accomplishing the
primary goal of improving water quality, and the observed usage of fish and wildlife.

5.2 Riparian Vegetation and Wetland Mitigation Monitoring
Establishment of wetlands equal to the amount of wetlands impacted within the project extent
is necessary to remain in compliance with the USACOE Nationwide Permit 27. As proposed
this project will establish 44,000 sq. ft. of riparian buffer achieved through the planting of
appropriate vegetation, and the establishment of 19,500 sq. ft. of compensatory wetlands along
and adjacent to the project reach. Implementation will be conducted in a way that will ensure
the following:
•

The established wetlands will meet the federal wetland criteria outlined in the report
entitled “Corps of Engineers wetlands Delineation Manual”, dated January 1987, with
current Corps of Engineers guidance.

•

All planting and seeding in conjunction with the wetland establishment effort will have
an 85% survival and/or coverage rate of hydrophytic vegetation which will be met or
exceeded at the end of the second growing season following the initial planting and
seeding of the site, if the 85% survival rate is not met at the end of the second growing
season, all necessary measures to ensure the level of survival by the end of the next
growing season will be taken, including re-grading and re-planting if necessary.

•

All planting and seeding in conjunction with the remainder of the riparian buffer
establishment effort will have an 85% survival and/or coverage rate of hydrophytic
vegetation which will be met or exceeded at the end of the second growing season
following the initial planting and seeding of the site. If the 85% survival rate is not met
at the end of the second growing season, all necessary measures to ensure the level of
survival by the end of the next growing season will be taken, including re- grading and
re-planting if necessary.

•

All vegetation within the 44,000 sq. ft. riparian area, including the 19,500 sq. ft.
wetland establishment areas, will not consist of more than a total of 5% aerial coverage
of common reed (Phragmites australis), purple lustrife (Lythrum salicaria), reed canary
grass (Phalaris arundinacea), Japanese Knotweed (Polygonum cuspidatum), Tartarian
honeysuckle (Lonicera tartarica), and/or Eurasian milfoil (Myriophyllum spicata).

Three copies of reports on the status of the stream restoration and the riparian buffer and
wetland establishment activities will be provided to the Corps of engineers New York District
office, with the riparian buffer and wetland establishment data collected during the growing
season, no later than October 31 in the first, second, third and fifth years after the authorized
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activities have been completed. These reports will include the following at a minimum:
•

All plant species, along with their estimated relative frequency and percentage cover,
identified by using plots measuring 10 feet by 10 feet with at least one representative
plot located in each of the habitat types within the riparian buffer and wetland
establishment sites. The location of the plot will be identified on the plan view
engineering drawing.

•

Vegetation cover maps, at a scale of one inch equals 100 feet, or larger scale, for each
growing season in the above listed reporting years.

•

Photographs showing all representative areas of the riparian buffer and wetland
establishment sites. Photographs of the riparian buffer and wetland establishment sites
shall be taken at least once each year during the period between June 1st and August
15th. Photographs of the restored stream channel will be taken at least once each year
during normal flow conditions, and will also be taken immediately following all
bankfull flow events that occur during the five year monitoring period.

•

A remedial plan, if necessary, outlining all practicable steps taken, or proposed to be
taken, to ensure the success criteria outlined above are met by the specified due date of
the next monitoring report.
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6.0 Operation and Maintenance
During the initial years after project completion, as the restoration site experiences a range of flows
and the channel sediment becomes naturalized, projects usually require modifications and design
enhancements. Project sponsors must be prepared to undertake adjustments in channel form if project
monitoring indicates such adjustments are necessary. It is believed that as project vegetation becomes
established the overall operation and maintenance of the project will decrease. The creation of a
project Operation and Maintenance Plan, in addition to the Landowner Agreements, is recommended
and should utilize data collected from the project monitoring. The Landowner Agreements are
temporary easements between the landowner and GCSWCD, and are for a term of 10 years. The
agreement stipulates that the GCSWCD is responsible for maintenance and repairs of the project for a
period of three years and monitoring of the project for a period of 10 years if funding is available. The
agreement also stipulates that the Landowner must not (within the next 10 years): disturb vegetation
within the project area, disturb the soil, construct any permanent structures within the project area, or
commence any work within the project area without notifying the GCSWCD. These measures may
help ensure the stability of both the stream restoration project and the constructed wetlands.
6.1 In-Stream Maintenance
The channel may require some modification and enhancement in the future. The monitoring
and inspections performed by project partners will assist in prescribing any debris and sediment
maintenance that may be required. The annual project status reports will document these needs
and modifications and will require notification and approval by ACOE and NYSDEC and
NYCDEP.
6.2 Riparian Vegetation
Vegetative establishment in the project area is a critical component to the project’s long-term
stability. General site constraints and grave lly soil conditions limit the success and
establishment of the designated vegetative elements of the project. Careful planning,
monitoring, and maintenance are required for all of the installed vegetation. Increased
browsing pressure from mammals, potential for disease, and extreme weather conditions can
reduce the success of the plant materials. Inspection and monitoring of the plant materials
throughout the initial stage of development will assist in ensuring plant viability. Supplemental
installation of plant material, as needed, in the form of bioengineering and riparian plantings
will ensure effective riparian establishment. Plantings will require maintenance to ensure
proper moisture levels are sustained at critical times.
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Project Information:
Project Name and Location
Sugar Maples Stream Restoration Project
Town of Windham
Greene County, New York
Owner Name and Address
Greene County Soil and Water Conservation District (GCSWCD)
Jeff Flack, Acting Director
907 County Office Building
Cairo, New York, 12413
(518)-622-3620
(518)-622-0344

Project Description:
Purpose and Extent of Proposed Project
The Greene County Soil and Water Conservation District (GCSWCD) will work with the
Catskill Mountain Foundation, the owners of the Sugar Maples Center for Arts and Education,
to restore natural stream conditions to a small tributary to the Batavia Kill that flows through
the Foundation’s Maplecrest (Town of Windham) site.
Recent rainfall events have caused the concrete and stone wall lined channe l to collapse in
sections causing the channel to avulse and erode adjacent agricultural fields. On several
occasions, field observations after rain events have noted turbid conditions on the Batavia Kill
as far downstream as the NYS Route 296 Bridge under conditions when all other streams and
water courses were running clear. Following the turbidity upstream to its source, it was found
to be originating at the outfall of this tributary at the Batavia Kill.
The project will involve the restoration of the channel and the development of a diverse
riparian buffer/wetland complex along approximately 550 linear feet of the tributary. All
materials associated with the existing concrete/stone channel will be removed, and a channel
with a stable geomorphic form will be constructed. The channel will also include excavation of
a bankfull bench that will create a floodplain area. The bench will be established as wetland
and woody riparian buffer. Road crossings at the top and bottom of the job will be replaced
using larger culverts with stone filled bottoms to provide continuity of the channel substrate.
Along the restored channel, wetlands will be constructed on the bankfull bench, as well as in
the riparian buffer, to replace wetlands impacted during construction.

-1-

This SPPP covers the complete project construction scheduled to be completed in fall of 2008
by Greene County Soil and Water Conservation District. As proposed, the project will involve
approximately 0.63 acres of total disturbance. The disturbance will be limited to the immediate
stream corridor and is represented on Figure 1 labeled Project Locatio n Map. All post
construction storm water runoff from the project area will be consistent with the project areas
existing hydrological and hydraulic regimes. The GCSWCD will operate and maintain the
project through permanent stabilization.
Existing Site Conditions
Project Location

The project site is located on Greene County Route 56, in the Hamlet of Maplecrest, in the
Town of Windham. The project reach is located approximately 600 ft. upstream of the
tributaries confluence with the Batavia Kill near the intersection of Greene County Route
56 ands 40. Figure 1 is a location map containing topographic information and the location
of the reach within the Batavia Kill watershed.
Watershed Setting
The project reach is located in the upper portion of the Batavia Kill watershed in the Town
of Windham and has a drainage area measuring 0.16 square miles. The reach is currently
lined by stone walls, confining it to a narrow width with a moderately steep valley slope of
approximately 1.0%. This morphology varies substantially from upstream sections of the
stream marked by a reduced sinuosity and substantial disconnection from its floodplain.
The Rosgen (1996) classification system uses geomorphic measureme nts including
entrenchment, sinuosity, gradient, and width to depth ratio to classify and delineate river
reaches for communication and comparison. Upstream and downstream reaches are
dominated by stable C5 and E5 type reaches, while the project reach is structurally
modified and generally a entrenched channel form with very low sinuosity.
Existing Land Use and Cover
Current land use within the project area is vacant riparian lands and floodplain. Adjacent
land uses are variable with low density residential and meadow on the northwest side of the
corridor and vacant meadow and forest on the southeast side of the corridor.
The project area land cover consists of meadow. Small impervious surfaces exist within the
project area. These impervious areas consist only of the two gravel roadways under which
the culverts will be replaced. The cover types within the project area are 99% meadow and
1% impervious surface. Figure 2 delineates the land use and cover of the project area and
surrounding areas.
Project Area Soils
One soil types is located within the project area; Tunkhannock gravelly loam, fan, 3-8%
slopes (TvB). The Hydrological Soil Group (HSG) for TvB soil is A, indicating that the soil
on the site is well drained.
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Water Resources
The project reach is a first order unnamed tributary of the Batavia Kill. The Batavia Kill
listed on the 2002 NYS DEC Priority Waterbodies List (PWL) under HUC 02020005/020
Batavia Kill, Middle and tributaries (1202-0058) as Habitat/hydrology known to be
stressed, Minor Impacts with a known problem species (knotweed) and Silt/sediment as
suspected pollutants. Sources of pollutants are listed as; Known - streambank erosion and
habitat modification, and Possible - construction, and failing onsite systems.
Existing Storm Water Systems
Two circular culverts bound the project reach. These culverts are required for the gravel
road crossings which provide access to multiple facilities within the property. Field
investigations, hydrologic and hydraulic modeling were performed to assess the current
conditions of the culverts and their influence on the stability and flooding of the reach.
These evaluations determined both culverts were in generally poor condition and
inadequate in size and capacity to handle any substantial runoff from the contributing
drainage areas.
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Sequence of Major Activities:
This SPPP presents erosion and sediment controls, to the degree practicable, all temporary erosion and
sediment control mitigation measures shall be installed immediately before associated project areas are
disturbed in anticipation of all soil disturbing activities to follow.
Project Construction Sequence
The project will involve 0.63 acres of total disturbance located almost entirely within the
stream corridor. The construction will be completed in a series of two Phases progressing in
the downstream direction. An overall phasing layout is shown on plan sheet SM 06. All
measures shall be installed in accordance with New York State Sediment and Erosion
Control Guidelines (2003). Any change in construction design, construction operation
or maintenance or construction sequencing, will require an amendment to the storm
water pollution prevention plan and approval by the GCSWCD, Project Engineer,
Contracting Officer, and NYCDEP.
Phase I
Phase I will include the installation of project erosion and sediment controls and the
construction of stream restoration measures beginning at Station 0+00 and continuing to
Station 3+40. The phase will include the disturbance of 0.38 acres and is shown on
construction plan sheet SM-06. Site access and staging area will utilize the existing
driveways from Greene County Route 56. Erosion and sediment control details and
notes are provided on sheet SM-06. Phase I construction sequencing is as follows:
1.
2.
3.
4.
5.
6.
7.
8.

Install designated perimeter controls for staging and material storage area.
Construct stone outlet sediment trap.
Install Phase I coffer dams and de watering pump and pipeline.
Install dewatering outle t controls.
Install turbidity pumps and pipe lines.
Perform clearing and grubbing and culvert removal.
Perform grading.
Install vegetative measures of seed & mulch as specified.

Phase I bioengineering will commence in the in the fall of 2008 when materials enter
dormancy for long term erosion and sediment control.
Phase II
Phase II will include the installation of project erosion and sediment controls and the
construction of stream restoration measures beginning at Station 3+40 and continuing to
Station 5+74. The phase will include the disturbance of 0.27 acres and is displayed on
construction plan sheet SM-06. Erosion and sediment control details and notes are
provided on sheet SM-06. Phase II Construction Sequencing is as follows:
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1.
2.
3.
4.
5.
6.

Install Phase II coffer dams and de watering pump and pipeline.
Install dewatering outlet controls.
Install turbidity pumps and pipe lines.
Perform clearing and grubbing.
Perform grading.
Install vegetative measures of seed & mulch as specified.

Phase II bioengineering will commence in the in the fall of 2008 when materials enter
dormancy for long term erosion and sediment control.

Controls:
Erosion and Sediment Controls / Stabilization Practice
The construction of the project shall proceed in 2 phases each of which is sized at under 0.4
acres. For a layout of applicable erosion and sediment control measures and details see the
attached plan sheet SM-06. All measures shall be installed in accordance with New York
State Sediment and Erosion Control Guidelines (2005).
Temporary Stabilization
Topsoil stockpiles, staging areas and disturbed pervious portions of the project area where
construction activity temporarily ceases for at least 21 days shall be stabilized with
temporary seed and mulch no later than 7 days from the last construction activity in that
area.
Temporary seed shall be Rye (grain) applied at the rate of 30 pounds per acre. Mulch shall
be applied in conjunction with seeding and applied at the rate of 90 lbs per 1000 square
feet. Mulch shall be reapplied as necessary.
Rip-rap outlet protection shall be installed at all pump and pipe line outlets. Rip-rap
material shall be hard, durable field or quarry stone which is angular and resists breaking
down when exposed to water or weathering.
Sediment control fencing shall be installed around the site where depicted on the attached
plan sheets. Sediment control fencing shall be “dug- in” using a narrow ditch witch device.
Prior to commencing any earthwork, a stabilized construction entrance sha ll be installed as
indicated on the attached plans. This entrance shall be utilized as the exclusive
construction entrance and exit to the construction areas. Construction traffic shall be
limited to the designated construction entrances.
Permanent Stabilization
Disturbed portions of the project area where construction activities permanently cease shall
be stabilized with permanent seed no later than 7 days after the last construction activity.
The permanent seed mix shall be in accordance with the project specifications and plans.
Construction and maintenance of erosion and siltation control measures are in accordance
with the New York Standards and Specifications for Erosion and Sediment Control (2005).
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Where construction activity is complete, over areas to be permanently vegetated, stabilize
with permanent seeding. Evenly apply seed in accordance with the species and rate
indicated in the previous section by broadcasting or hydroseeding. Verify seeding dates
with engineer. If engineer determines that seed cannot be applied due to climate, topsoil
shall not be spread and mulching shall be applied to the exposed surface to stabilize soils
until the next recommended seeding period.
Stormwater Management and Water Quality Measures
The proposed project enhances vegetative cover, and proposes
surface. Soil characteristics will remain unchanged, as well as
hydrology. These attributes waive the need for permanent storm
requirements for extended detention of the 1-year 24-hour storm
flows from the 10- year and 100- year 24-hour storm events.

no increase in impervious
local drainage and surface
water quality controls, and
and mitigation of the peak

Other Controls
Waste Disposal
Waste materials – Foreign waste materials shall be collected and stored in a secured
area until removal and disposal by a licensed solid waste management company. All
trash and construction debris from the project area shall be disposed of in a portable
container unit. No foreign waste materials shall be buried within the project area. All
personnel shall be instructed regarding the correct procedure for waste disposal.
Notices stating these practices shall be posted in the project trailer and the individual
who manages day-to-day project operations will be responsible for seeing that these
procedures are followed.
Hazardous Waste - All hazardous waste materials shall be disposed of in a manner
specified by local or state regulations or by the manufacturer. Project personnel shall
be instructed in these practices and the individual who manages day-to-day project
operations shall be responsible for seeing that these practices are followed.
Sanitary Waste - Any sanitary waste from portable units shall be collected from the
portable units by a licensed sanitary waste management contractor, as required by NYS
DEC regulations.
Sediment Tracking by Vehicles
The existing roadways into the site on both the upstream and downstream ends will
function as construction entrances. These entrances will be maintained as necessary to
help reduce vehicula r tracking of sediment. The entrance shall be cleaned of sediment
and redressed when voids in the crushed stone become filled and vehicular tracking of
sediment is occurring. Dump trucks hauling materials to and from the construction
project area shall be covered with a tarpaulin to reduce dust. Any sediment and debris
tracked from work area along project adjacent roadways shall be immediately removed
with a street sweeper or equivalent sweeping method.
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Non-Stormwater Discharges
Non-stormwater discharges are not expected to exit the project area during construction.
Timing of Controls/Measures
The erosion and sediment control measures shall be constructed prior to clearing or grading
of any portion of the project. Where construction activity temporarily ceases for more than
21 days, areas to be vegetated shall be stabilized with a temporary seed and mulch within 7
days of the last disturbance. Once construction activity ceases permanently in an area, that
area shall be stabilized with permanent measures. After the entire project area is stabilized,
the accumulated sediment shall be removed from the project area. Erosion control devices
shall remain in place until disturbed areas are permanently stabilized.
Certification of Compliance with Federal, State, and Local Regulations
The stormwater pollution prevention plan reflects the New York State requirements for
stormwater management and erosion and sediment control. To ensure compliance, this
plan was prepared in accordance with New York State standards, and plan review and
approval by NYCDEP.

Maintenance/Inspection Procedures:
Erosion and Sediment Control Inspection and Maintenance Practices
These are the minimum required inspection and maintenance practices that shall be used to
maintain erosion and sediment controls:
•

•
•

•

•

All control measures shall be inspected at least once each week and following any
storm event of 0.5 inches or greater in a 24 hour period using the “Construction
Duration Inspection Form” referenced from Appendix H of the New York State
Standards and Specifications for Erosion and Sediment Control. A copy of this form is
included in the “inspection reports” section of this plan. GCSWCD will perform these
inspections
A copy of the SWPPP must be posted onsite, in a publicly accessible location.
A summary of the project area inspection activities shall be posted monthly in a
publicly accessible location. A copy of the “Monthly Inspection Summary Form” is
included in the “inspection forms” section of this plan.
The operator shall prepare a written summary of the SWPPP’s status with respect to
compliance with the general permit (GP-02-01) at a minimum frequency of every three
months during which coverage under the permit exists. The summary should address
the status of achieving each component of the SWPPP. A copy of the “Monitoring,
Reporting and Three-Month Status Inspection Form”, referenced from Appendix H of
the New York State Standards and Specifications for Erosion and Sediment Control, is
included in the “inspection forms” section of this plan.
Prior to filing of the Notice of Termination or the end of permit term, the Operator shall
perform a final project area inspection. This inspection shall certify that the project area
has undergone final stabilization using either vegetative or structural stabilization
methods and that all temporary erosion and sediment controls (such as silt fencing) not
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•

•
•
•
•
•
•
•
•
•
•
•
•

needed for long-term erosion control have been removed. A copy of the “Final
Stabilization and Retention of Records Inspection Form”, referenced from Appendix H
of the New York Standards and Specifications for Erosion and Sediment Control, is
included in the “inspection forms” section of this plan.
All measures shall be maintained in good working order; if a repair is necessary, it will
be initiated within 24 hours of report or as ordered by the owner’s representatives.
Built up sediment shall be removed from any silt fence when it has reached one-third
the height of the fence / dike.
Sediment control fencing and wetland protection barrier shall be inspected for depth of
sediment, and tears, to see if fabric is securely attached to the fence posts, and to see
that the fence posts are firmly in the ground.
The construction entrance shall be cleaned of sediment and redressed when voids in the
crushed stone become filled and vehicular tracking of sediment is occurring.
Dust shall be controlled on access points and other disturbed areas subject to surface
dust movement and blowing.
Stabilization fabric and rock dams shall be inspected to ensure that slopes and swales
are not being eroded. Fabric shall be replaced / reinstalled and rock dams added as
necessary to prevent any such erosion
Inspection of diversion swales shall be conducted to check condition of swale.
The temporary sediment basin shall be inspected to check condition of basin.
Inspection must verify that all practices are adequately operational, maintained properly
and that sediment is removed from all control structures.
Inspection must look for evidence of soil erosion on the site, potential for pollutants
entering drainage systems, problems at the discharge points, and signs of soil and mud
transport from the site to the public road.
The site operator or superintendent shall select the individuals who will be responsible
for the inspections, maintenance, repair activities, and filling out the inspection and
maintenance report.
Personnel selected for inspection and maintenance responsibilities shall have received
proper training in all the inspection and maintenance practices necessary for keeping the
erosion and sediment controls used on-site in good working order.
The operator shall retain copies of SWPPP’s, any reports submitted in conjunction with
this permit and records of all data used to complete the NOI to be covered by this
permit for a period of at least three years from the date that the site is finally stabilized.

Post-Construction Inspection and Maintenance Practices
GCSWCD will maintain ownership of the site. Long-term inspection forms for the
stormwater management practices (included in the “inspection forms” section of this plan)
are referenced from Appendix H of the New York Sate Stormwater Management Design
Manual.
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Inventory for Pollution Prevention Plan:
The materials or substances listed below are expected to be within the project area during
construction:
•
•
•
•
•
•
•
•
•

Fertilizers / seeding materials.
Stone.
Petroleum based products.
Silt fence fabric.
Lumber.
CMP.
Cellulose fiber mulch.
Straw/hay mulch
Anchoring chemicals

Spill Prevention:
The following are the material management practices that shall be used to reduce the risk of spills
or other accidental exposure of materials and substances to stormwater runoff.
Good Housekeeping
The following good housekeeping practices shall be followed within project areas during
construction:
•
•
•
•
•
•
•

An effort shall be made to store only enough products required to do the job.
All materials stored within project areas shall be stored in a neat, orderly manner in
their appropriate containers and, if possible, under a roof or other enclosure.
Products shall be kept in their original containers with the original manufacturer's
label.
Substances shall not be mixed with one another unless recommended by the
manufacturer.
Whenever possible, all of a product shall be used up before disposing of the
container.
Manufacturers' recommendations for proper use and disposal shall be followed.
The project superintendent shall inspect daily to ensure proper use and disposal of
materials.
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Hazardous Products
These practices are used to reduce the risks associa ted with hazardous materials:
•
•
•
•

Products shall be kept in original containers unless they are not resealable.
Original labels and material safety data shall be retained.
If surplus product must be disposed of, manufacturers' or local and state
recommended methods of proper disposal shall be followed.
Material Safety Data Sheets for all hazardous products shall be within the project
area for the duration of construction.

Product Specific Practices
The following product-specific practices shall be followed within the project areas:
Petroleum Products
All project related vehicles shall be monitored for leaks and receive regular preventive
maintenance to reduce the chance of leakage. Petroleum products shall be stored in
tightly sealed containers which are clearly labeled.
Fertilizers
Fertilizers used shall be applied only in the minimum amounts recommended by the
manufacturer. Once applied, fertilizer shall be worked into the soil to limit exposure to
stormwater. Fertilizers shall be stored in a covered or other contained area.
Spill Control Practices
The contractor will be responsible for preparing a project area specific spill control plan in
accordance with local and NYS DEC regulations. At a minimum this plan should:
•
•
•
•
•
•

Reduce stormwater contact if there is a spill.
Contain the spill.
Stop the source of the spill.
Dispose of contaminated material in accordance with manufactures procedures, and
NYS DEC regulations.
Identify responsible and trained personnel.
Ensure spill area is well ventilated.
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REVISION HISTORY
NO:
DATE

GREENE COUNTY SOIL & WATER
CONSERVATION DISTRICT

PROJECT SITE AERIAL

SUGAR MAPLES STREAM
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EXISTING CONDITION, DEMOLITION & REMOVAL

SM-02

KAATERSKILL ASSOCIATES
CATSKILL, NY (518)943-1145

TANNERSVILLE, NY (518)589-3934

SURVEYORS, ARCHITECTS AND ENGINEERS
CAIRO, NY (518)622-9667
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CONSERVATION DISTRICT
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PROPOSED PLAN

SM-03

Symbol

Planting Density
as shown

Material Type
Ball & burlap

Size
2"

Quantity
27

Scientific Name
Betula papyrifera

Common Name
Paper Birch

10' o.c. along bends
10' o.c. along bends

Ball & burlap
3 gal. container

1.5"
seedling

34
21

Alnus rugosa
Amelanchier canadensis

Speckled Alder
Shadblow Serviceberry

3 gal. container

10' o.c. in clumps

as shown

as shown

as shown

3 gal. container

as shown
sapling

3 gal. container

3 gal. container

sapling

3 gal. container
7

sapling

sapling

7

sapling

Pinus strobus

6

12' o.c.

9

Tsuga canadensis

Bareroot

12' o.c.

11

White Pine

Prunus pensylvanica

seedling

Bareroot

Acer rubrum

Canadian Hemlock

80

seedling

Acer saccharum

Pin Cherry
Cornus sericea

80

Red Maple

Red Osier Dogwood

Cornus amomum

Sugar Maple

Silky Dogwood

3' o.c.
20' o.c.

Live stake
Bareroot

> 0.5"
seedling

600
30

Salix spp.*
Cornus sericea

Willow Stakes
Red Osier Dogwood

20' o.c.

30

Bareroot

Cornus amomum

seedling

Silky Dogwood

4' o.c.
300

Live stake
Salix spp.*

1"

> 0.5"

Willow Stakes

75

5' o.c.

Rhus typhina

Note: o.c. abbriviates "on-center"

3 gal. container

Staghorn Sumac
Existing Coniferous Tree
Existing Deciduous Tree

*salix species must conform to the provided list of native plants

PLANTING SCHEDULE

KAATERSKILL ASSOCIATES
CATSKILL, NY (518)943-1145

TANNERSVILLE, NY (518)589-3934

SURVEYORS, ARCHITECTS AND ENGINEERS
CAIRO, NY (518)622-9667

LIVE FASCINE DETAIL

DORMANT POST DETAIL

GREENE COUNTY SOIL & WATER
CONSERVATION DISTRICT
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TYPICAL PLANTING DETAIL - PLAN VIEW

SUGAR MAPLES STREAM RESTORATION PROJECT

CATSKILL MOUNTAIN FOUNDATION

REVEGETATION PLAN

TREE PLANTING DETAIL

SHRUB PLANTING DETAIL

Hard Stemmed Bulrush

Ditch Stonecrop

Rattlesnake Grass
Turk's Cap Lilly

Rough Avens

Bristlebract Sedge

Awl Sedge

Fringed (Nodding) sedge

Bailey's Sedge

Giant Ironweed
Wool Grass

Many Leaved Bulrush

Square Stemmed Monkey Flower

Path Rush, PA Ecotype

Eastern Lesser Bur Reed
Giant Bur Reed

Spotted Joe Pye Weed

Joe Pye Weed

Hop Sedge

Cosmos (Bristly) Sedge

Nodding Bur Marigold

Soft Rush
Sensitive Fern

American Mannagrass

Boneset

Lurid/Shallow Sedge

Blunt Broom Sedge
Ox-Eye Sunflower

Blue Vervain

Green Bulrush

Fowl Mannagrass

Lurid (Shallow) Sedge

Fox Sedge

Virginia Wild Rye

Ludwigia alternifolia

Scirpus validus

Scirpus acutus

Penthorum sedoides

Glyceria canadensis
Lilium superbum

Geum laciniatum

Carex tribuloides

Carex stipata

Carex crinita

Carex baileyi

Vernonia gigantia
Scirpus cyperinus

Scirpus polyphyllus

Mimulus ringens

Juncus tenuis, PA Ecotype

Sparganium americanum
Sparganium eurycarpum

Eupatorium maculatum

Eupatorium fistulosum

Carex Lupulina

Carex comosa

Bidens Cernua

Juncus effusus
Onoclea sensibilis

Gylceria grandis

Eupatorium perfoliatum

Carex lurida

Carex scoparia
Heliopsis helianthoides

Verbena hastata

Scirpus atrovirens

Glyceria striata

Carex lurida

Carex vulpinoidea

Elymus virginicus

Scientific Name

Soft Stem Bulrush

Common Name

Seedbox

WETLAND SEED MIX

SM-04

PIPE ARCH CULVERT 1 (DETAIL-1.1)

PIPE ARCH CULVERT 2 DETAIL (D-2.1)

KAATERSKILL ASSOCIATES
CATSKILL, NY (518)943-1145

TANNERSVILLE, NY (518)589-3934

SURVEYORS, ARCHITECTS AND ENGINEERS
CAIRO, NY (518)622-9667

PIPE ARCH CULVERT 1 SECTION (D-1.2)

PIPE ARCH CULVERT 2 SECTION (D-2.2)

GREENE COUNTY SOIL & WATER
CONSERVATION DISTRICT
BOX 907 GREENE COUNTY OFFICE BUILDING, CAIRO, NY 12413
PHONE (518) 622-3620
FAX (518) 622-0344

TYPICAL RIFFLE AND POOL SECTIONS

TYPICAL MATERIAL PLACEMENT - RIFFLE

SUGAR MAPLES STREAM RESTORATION PROJECT

CATSKILL MOUNTAIN FOUNDATION

DETAILS

SM-05

SEDIMENT CONTROL FENCING (D-3)

KAATERSKILL ASSOCIATES
CATSKILL, NY (518)943-1145

TANNERSVILLE, NY (518)589-3934

SURVEYORS, ARCHITECTS AND ENGINEERS
CAIRO, NY (518)622-9667

STORMWATER OUTFALL STONE APRON (D-4)

GREENE COUNTY SOIL & WATER
CONSERVATION DISTRICT
BOX 907 GREENE COUNTY OFFICE BUILDING, CAIRO, NY 12413
PHONE (518) 622-3620
FAX (518) 622-0344

STONE OUTLET TEMPORARY SEDIMENT BASIN (D-5)

SUGAR MAPLES STREAM RESTORATION PROJECT

CATSKILL MOUNTAIN FOUNDATION

EROSION AND SEDIMENT CONTROL PLAN

SM-06

Appendix F –Permits and Landowner
Agreement
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ATTACHMENT A - EASEMENT AREA

LOA-01

Symbol

Planting Density
as shown

Material Type
Ball & burlap

Size
2"

Quantity
27

Scientific Name
Betula papyrifera

Common Name
Paper Birch

10' o.c. along bends
10' o.c. along bends

Ball & burlap
3 gal. container

1.5"
seedling

34
21

Alnus rugosa
Amelanchier canadensis

Speckled Alder
Shadblow Serviceberry

3 gal. container

10' o.c. in clumps

as shown

as shown

as shown

3 gal. container

as shown
sapling

3 gal. container

3 gal. container

sapling

3 gal. container
7

sapling

sapling

7

sapling

Pinus strobus

6

12' o.c.

9

Tsuga canadensis

Bareroot

12' o.c.

11

White Pine

Prunus pensylvanica

seedling

Bareroot

Acer rubrum

Canadian Hemlock

80

seedling

Acer saccharum

Pin Cherry
Cornus sericea

80

Red Maple

Red Osier Dogwood

Cornus amomum

Sugar Maple

Silky Dogwood

3' o.c.
20' o.c.

Live stake
Bareroot

> 0.5"
seedling

600
30

Salix spp.*
Cornus sericea

Willow Stakes
Red Osier Dogwood

20' o.c.

30

Bareroot

Cornus amomum

seedling

Silky Dogwood

4' o.c.
300

Live stake
Salix spp.*

1"

> 0.5"

Willow Stakes

75

5' o.c.

Rhus typhina

Note: o.c. abbriviates "on-center"

3 gal. container

Staghorn Sumac
Existing Coniferous Tree
Existing Deciduous Tree

*salix species must conform to the provided list of native plants

PLANTING SCHEDULE

KAATERSKILL ASSOCIATES
CATSKILL, NY (518)943-1145

TANNERSVILLE, NY (518)589-3934

SURVEYORS, ARCHITECTS AND ENGINEERS
CAIRO, NY (518)622-9667

LIVE FASCINE DETAIL

DORMANT POST DETAIL

GREENE COUNTY SOIL & WATER
CONSERVATION DISTRICT
BOX 907 GREENE COUNTY OFFICE BUILDING, CAIRO, NY 12413
PHONE (518) 622-3620
FAX (518) 622-0344

TYPICAL PLANTING DETAIL - PLAN VIEW

SUGAR MAPLES STREAM RESTORATION PROJECT

CATSKILL MOUNTAIN FOUNDATION

ATTACHMENT B - PROJECT DESIGN

TREE PLANTING DETAIL

SHRUB PLANTING DETAIL

Hard Stemmed Bulrush

Ditch Stonecrop

Rattlesnake Grass
Turk's Cap Lilly

Rough Avens

Bristlebract Sedge

Awl Sedge

Fringed (Nodding) sedge

Bailey's Sedge

Giant Ironweed
Wool Grass

Many Leaved Bulrush

Square Stemmed Monkey Flower

Path Rush, PA Ecotype

Eastern Lesser Bur Reed
Giant Bur Reed

Spotted Joe Pye Weed

Joe Pye Weed

Hop Sedge

Cosmos (Bristly) Sedge

Nodding Bur Marigold

Soft Rush
Sensitive Fern

American Mannagrass

Boneset

Lurid/Shallow Sedge

Blunt Broom Sedge
Ox-Eye Sunflower

Blue Vervain

Green Bulrush

Fowl Mannagrass

Lurid (Shallow) Sedge

Fox Sedge

Virginia Wild Rye

Ludwigia alternifolia

Scirpus validus

Scirpus acutus

Penthorum sedoides

Glyceria canadensis
Lilium superbum

Geum laciniatum

Carex tribuloides

Carex stipata

Carex crinita

Carex baileyi

Vernonia gigantia
Scirpus cyperinus

Scirpus polyphyllus

Mimulus ringens

Juncus tenuis, PA Ecotype

Sparganium americanum
Sparganium eurycarpum

Eupatorium maculatum

Eupatorium fistulosum

Carex Lupulina

Carex comosa

Bidens Cernua

Juncus effusus
Onoclea sensibilis

Gylceria grandis

Eupatorium perfoliatum

Carex lurida

Carex scoparia
Heliopsis helianthoides

Verbena hastata

Scirpus atrovirens

Glyceria striata

Carex lurida

Carex vulpinoidea

Elymus virginicus

Scientific Name

Soft Stem Bulrush

Common Name

Seedbox

WETLAND SEED MIX

LOA-02

Batavia Kill Stream Management Project

Sugar Maples Stream Restoration
Project
Landowner Guide to Vegetation Management

Project Goals and Objectives
The NYC Department of Environmental
Protection (DEP) is working in conjunction with
Greene County Soil and Water Conservation District
(GCSWCD) to improve water quality throughout
NYC’s watershed. Through the protection and
enhancement of the riparian corridor we are
protecting water quality through natural biological
means, protecting and increasing habitat diversity and
offering some level of stabilization for streambanks.
The Sugar Maples Stream Restoration Project will

Sugar Maples Stream Restoration Site Looking upstream at confined and
straightened tributary, proposed site for
realignment and riparian buffer plantings

realign and revegetate a section of a tributary that
flows to the Batavia Kill.
In 2007 GCSWCD and the Catskill Mountain Foundation began discussions centered on
better integrating the Foundation’s Sugar Maples site into its surrounding environment. The
Foundation’s goal was to, at a minimum preserve, and preferably better the ecosystem that
encompasses the site. It was determined that the ~550 ft section of stream that runs through the
Sugar Maples site south east of County Route 56 offers an excellent opportunity to restore a
drastically altered stream to its more natural condition (Figure 1). Keeping a buffer zone of trees
and shrubs, especially in the first 50 to 100 feet, along streambanks helps prevent erosion and
protects property, increases habitat value and filters pollutants. Plantings can include a great
variety of flowering trees, shrubs, and sedges native to the Catskills. Native species are adapted
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to our regional climate and soil conditions and typically require less maintenance than exotic
species following planting and establishment.
In fall 2008, participating streamside landowners will work with GCSWCD to develop
planting designs for their property. This program will pay for conservation plantings such as
stabilizing sedges and shrubs along the streambanks as well as trees and shrubs in the floodplain.
Planting and maintaining a healthy buffer of trees and shrubs along the streambanks and
floodplains is one of the most cost effective and self-sustaining methods for landowners to
protect streamside property. Following the 2008 planting, GCSWCD will work with the
landowner to maintain a healthy riparian buffer.

Figure 1. Sugar Maples stream restoration project area (2008).

Bioengineering and Balled-Burlaped Trees
Vegetation plays a crucial role in stream stabilization. Roots of grass, trees, and shrubs
protrude into the ground, creating the intricate framework that holds together soil and provides
resistance against runoff and flowing water. A mature vegetation community lasts much longer
than rock structures. In restoration projects whe re rock structures are needed to address erosion,
rock structures have been strategically placed to guide the stream in a direction which will
sustain itself and allow the vegetation to grow. Even after these structures shift and change over
time, the vege tation will continue to help the stream remain stable.
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Bioengineering is 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. Two frequently used
bioengineering techniques are stakes and fascines, which
use dormant materials such as willows to quickly
establish vegetation on the banks. Willow stakes are cut
from living willow trees when the tree is dormant

Willows being harvested at the PMC to
be used for willow fascines.

(usually during the fall). The stakes, ranging from one to several feet long, are hammered or
pushed into the stream bank. Willow fascines can also be planted along the stream bank. Willow
fascines are made from long branches of willows and are also cut when the tree is dormant. The
branches are bundled together and laid in dug trenches adjacent to the stream, then buried
leaving the top of the fascine partially exposed. In the spring they will sprout from these ends
and will throw new shoots up through the ground along the mid sections. Willow fascine and
willow stake locations are typically close to the stream, because they grow quickly and provide
necessary bank stabilization where it is most needed.
Balled-burlaped trees may also be planted
throughout the project site. These trees are grown at
GCSWCD’s Plant Materials Center (PMC) in Maplecrest
and dug with a tree spade shortly before transplanting.
Balled-burlaped trees are an effective means to bring
mature vegetation onto a site, providing shelter for
wildlife as well as offering a more pleasing view of the
site from homes and roadsides. The species of balledBalled-burlaped trees being dug with a tree
spade at the PMC.

burlaped trees that have been planted in the past include
Poplar, Birch, and Green Ash.
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Grass and Container Trees
Establishing grass on disturbed areas is essential to
a restoration project. Grass roots form quickly and provide
crucial immediate erosion control. When grass
establishment is necessary, hydro-seeding is typically used
to spread grass seed immediately following project
completion. This method uses a large tank which mixes
water, seed, and mulch and sprays it through a hose. This

Hydroseeder in action.

provides for fast and even spreading, while the mulch
protects and binds the grass seed to the soil until it can germinate. Native warm and cold season
grasses are typically used to provide the best erosion protection for this environment.
Many different species of container trees and shrubs
were planted throughout the project site. These saplings
were grown from bare-root stock in containers and
maintained at GCSWCD’s plant material center where they
are allowed to grow until the time of planting. Older
containerized plants have a much greater chance of survival
when compared to planting bare-root stock the directly in
the field. The diverse selection of trees provides for

Volunteers helping with container trees
at the PMC.

vegetation that has a multitude of favorable conditions and beneficial factors, ensuring the
vegetation project’s overall success. Native species were selected to reduce the amount of
maintenance required. See appendix 1 for a list of the container tree species, including the
common name, scientific name, and growing conditions.
Specific species were selected for locations where they would most likely succeed.
American Elderberry, American Sycamore, Silky Dogwood, and Speckled Alder are among
those planted in wet areas and close to the stream. Once they mature they will provide shade and
shelter for local wildlife. Species such as White Pine, White Spruce, and Hemlock were planted
in upland areas because these species prefer the dry soil conditions which occur a bit further
from the stream. Care was also taken to spread different species throughout the project. A
diverse placement of species helps to further ensure the project’s overall success.
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In a riparian planting project one goal is to create healthy habitats for all types of wildlife.
As one of the first creatures to respond to a new habitat, birds are often an important indicator of
a restoration projects success. They play an important role in the natural processes which foster
life. Plants like Black Cherry and Pin Cherry provide fruit which attracts birds to these areas.
Species such as White Spruce grow into large, broad specimens, providing unique habitats for
certain types of birds. Each tree species was selected for characteristics such as these. For more
information on each individual species, see Appendix 1.

Field Crews
In coming years you may notice GCSWCD and DEP
vegetation monitoring crews entering the project site. This is
part of an ongoing process to study and document the progress
of the project.
Vegetation monitoring crews will be collecting data in
order to follow the progress of the planted vegetation. Such
factors as height, plant vigor, and survival will annually be documented in order to maintain the
site and improve other future plantings. If the monitoring indicates high mortality or a need for
different vegetation, field crews may revisit the site to install new vegetation. Monitoring of the
invasive species Japanese Knotweed will also take place. This will include observations as well
as removal at various locations. Crews may also enter the project site to replant in the future if it
is deemed necessary.
You may see crews with GPS (Global Positioning System) units as well. A GPS is a
device which uses satellites to determine and record the user’s position on the ground. They are
often used to collect the location of various features along with information on the condition of
the particular feature. These crews collect a wide array of information about various attributes to
the stream. The location and condition of such structures as culverts, bridges and utility lines are
collected as GPS points. These points can then be placed on maps using GIS (Geographic
Information System) software and displayed along with features like roads, soils, and vegetation.
The maps and the information collected are used to assess existing or potential problems. The
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use of GPS data along with GIS software provides an intuitive, convenient way of comparing
various data with respects to many different management concerns, such as minimizing threats to
private and public property and protection of water quality and fish habitat.

Vegetation Maintenance
The landowner plays an extremely important role in the success of this project. It is
crucial that certain measures are taken by you, the landowner, in order to assure the success of
the project. Below is a list of important guidelines to follow with regards to the project area. See
the attached project map to view your property in relation to the project boundaries. To ensure
the project’s success, it is important that you observe the following guidelines unless otherwise
instructed by the GCSWCD. If you have any questions, or see any problems you wish to report,
please contact GCSWCD at the number listed on the bottom of page 8.
Important Rules to Follow:
Ø

Do not cut, remove, mow, or otherwise disturb the vegetation. This includes all
trees, shrubs and any other vegetation, whether it has been planted or occurs
naturally.

Ø

Never remove, excavate, or grade the soil.

Ø

Never construct roads, bridges, or permanent structures of any kind without
appropriate permits.

Ø

Always check with GCSWCD before conducting any work within the project
area.

Want to do More ?
If you would like to do more to help the success of this project, here are a few suggestions of
how to help:
1. Mulch can be placed around the trees that have been planted to help them grow. This
helps keep weeds from suffocating the tree and helps hold moisture in the soil. Mulch
should be spread around the tree, making sure to leave a space of an inch or two around
the base of the trunk. If the mulch is piled against the trunk it could damage the tree. If
the plants seem to be in drought conditions, you may also choose to water them.
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2. The addition of supplemental native vegetation could help to keep invasive species
away from areas where they might otherwise take over. If you see an area that lacks
vegetation, you may wish to plant something. In the case that you should plant anything
on or near the restoration site, it is important that you do not introduce any invasive
species. What you plant should be healthy for and native to the habitat and free of any
unknown materials. Appendix one shows a list of the sapling tree species that have been
planted on the job site and can therefore be used as a general guide of what trees are best
to plant. In the case of grasses, a conservation or native reclamation mix would work
well. Check with your local seed supplier and make sure what you are buying is native to
and suited for local habitats.
3. GCSWCD holds an annual plant sale in the spring. Items for sale include bare-root trees
and shrubs, wildflower seed mixes, ground cover seed mixes, fertilizer tablets, and bird
boxes/feeders. More information as well as order forms can be found on their website,
http://www.gcswcd.com/conservation/, or you can call the Cairo office at 518-622-3620
to have an order form mailed to you. Seedlings can also be purchased through the New
York State Department of Environmental Conservation (DEC). DEC operates the State
Tree Nursery in Saratoga Springs which produces tree and shrub seedlings for
conservation on private and public lands. Orders for seedlings can be placed from
January 2 through mid-May by calling 518-587-1120. For all other inquiries the nursery
office can be reached Monday through Friday, 8 a.m to 4 p.m. at 518-581-1439. More
information can also be obtained at the GCSWCD office in Cairo.
4. Taking digital photos of the project site during high waters, drought periods, or other
times of year can assist GCSWCD with more fully understanding why vegetation is or is
not doing well under various conditions.
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Concluding Thoughts
GCSWCD will be the main caretakers of this project for the years to come. As a
landowner, you may have the unique ability to observe your particular stretch of the project on a
regular basis. We appreciate and welcome calls to report potential problems seen on the project
site. Problems could include things lik e flood issues, deer browse damage or anything that seems
threatening to the success of the project. If you have any questions regarding your own use of the
land, what trees you should plant, to what extent you may mow lawn which borders the project,
or anything else please call GCSWCD at the number listed below.

Contact

Project Contacts

Greene County Soil & Water
Conservation District
907 County Office Building
Cairo, NY 12413
Phone (518) 622-3620
Fax (518) 622-0344
www.gcswcd.com/stream/

Jeff Flack, Director
jeff@gcswcd.com
Jake Buchanan, Project Manager
jake@gcswcd.com
Nathan Hellinga
nathan@gcswcd.com
David Burns, NYCDEP Project Manager
dburns@dep.nyc.gov
(845)-454-1051
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