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STRATEGY OBJECTIVES

This strategy will provide information to Catatonk Creek Watershed residents and partners on
the watershed’s characteristics.  Second, it will provide a conceptual approach for developing
implementation projects to reduce peak flows and streambank erosion during flooding.  Finally,
we will discuss specific problems areas, their locations and potential solutions.

INTRODUCTION

Background

The 96,000-acre Catatonk Creek Watershed is located in Tioga County, New York.  It lies within
the headwaters of the Susquehanna River and Chesapeake Bay.  Flooding, streambank erosion,
gravel deposition and nutrient loading are major issues in the watershed.  The watershed
residents have formed a watershed organization, Citizens for a Controlled Creek, to promote
sound restoration efforts.  They are being aided by the Upper Susquehanna Coalition (USC),
which was established in 1992 and includes 11 counties in New York and three in Pennsylvania.
The USC covers the headwaters of the Susquehanna River and Chesapeake Bay watersheds.  The
organization is a network of county natural resource professionals dedicated to finding solutions
for water quality and quantity problems.

In 1999, the U.S. Department of Agriculture designated Tioga County as a Rural Economic Area
Partnership Zone. This zone is one of only four designated REAP Zones in the United States.  A
REAP Zone is a rural area that has experienced economic distress and has a substantially
changing economy. The program is locally driven, with a Steering Committee composed of
Tioga County citizens, identifying needs and determining the most acceptable course of action.
Their mission is to improve economic viability, diversity, the basic economic infrastructure of
the zone, and competitiveness of businesses.  Because this initiative is locally driven, its success
lies on residents developing a strategy to address important issues of concern.  To this end, the
Citizens for a Controlled Creek is developing a course of action to improve the hydrological
functions of Catatonk creek, a major drainage in Tioga County.  This document, and the work by
the watershed residents in the Catatonk Creek watershed, will provide additional substance to the
REAP process.

General Flooding Problems

One task of the REAP planning process was to query local residents for their views and
perceptions on the flooding issues, which is generally viewed as “flood control”.  There were
several concurrent themes that were repeated from residents in Spencer, Waverly, Newark
Valley, Candor, and Tioga.  These were:

• Inundation of houses, barns, municipal buildings and other structures during major
rainfall events

• Water flow over roads, especially in low-lying areas
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• Basement flooding and chronic wet basements from high water tables
• Inundation of farm fields and extended periods of saturated soils reducing farming

success
• Excessive streambank erosion
• Gravel deposition causing raised stream levels and increased flooding and poor drainage

in low-lying flat areas
• The flood plain, floodplain zoning and flooding reduces farming success, decreases the

amount of developable land and development.
• Flooding may be related to upstream development.
• Lack of an updated floodplain map hampers planning

WATERSHED CHARACTERISTICS

The Catatonk Creek Watershed covers approximately 96,410 acres in Tioga (71.3 %), Tompkins
(27.4 %) and Chemung (1.4 %) counties.  The watershed’s steep narrow tributaries lead to larger
broader valleys. This topography lends itself to flashy, high-energy runoff that often causes
excessive streambank erosion, while the relatively flat broad mainstem valleys are areas of
sediment/gravel deposition and chronic flooding.  The watershed population totals about 18,350
in mostly rural settings, with several small villages found along the main drainage and highway
system. spread throughout the landscape.  Maps depicting various watershed characteristics are
presented in Appendix A.  Additional larger format maps and the GIS digital information are on
file at the Tioga SWCD and copies have been presented to the local watershed organization,
Citizens for a Controlled Creek.  Fourteen subwatersheds were delineated in the Catatonk.  These
are depicted in the figure below.
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APPROACH

Addressing Nonpoint Source Issues in a Watershed using a Multiple Barrier Approach

The concept for a Multiple Barrier Approach (MBA) originated from several different sources
including whole farm planning in the agricultural arena, source water protection as it relates to
drinking water supplies and in the food industry for protecting foodstuffs from contamination.
The MBA addresses the issue (such as flooding, streambank erosion or degraded fish habitat) at
the source (e.g., headwaters), across the landscape , and in the stream corridor, as well as
outside of the watershed (e.g., regulations, training).   By developing multiple and possibly
smaller projects to address problems, progress can continue and tangible results can be achieved
over a wide range of funding levels.  Developing multiple barriers can increase the probability of
success and help capture stakeholder interest by demonstrating progress through implementation.
The MBA can be tailored to specific issues within a drainage.

The Multiple Barrier Approach suggests planning, education, implementation and regulatory
solutions to local stakeholders.  The chance to pick from a suite of possible answers allows for
communities with different philosophies to successfully accomplish their goals.   Major
components of the approach include:

1. Define the Issue or the Problem In order to reduce the chance that you will attack symptoms
rather than underlying causes it is important to find the sources of those problems.  For example,
although streambank erosion is the “problem” the underlying cause of that erosion must be
determined.  Is it lack of adequate vegetation, stream “cleaning” that has altered flows, rock
riprap upstream directing high energy flow at that streambank?

2. Target data collection efforts to develop practicable solutions  - Fact-finding is often
expensive and time consuming.  It is important to focus on those data layers needed to
understand watershed functions and develop sound implementation projects.

3. Search for Critical Control Points to find “Weak Links” - Use critical control point analysis to
search for solutions that maximize benefits, while minimizing costs.  This aspect of the MBA,
although intuitively obvious, is critical, especially where funding is limited.

4. Determine “Design” Levels to Reasonably Assure Objectives are Met – Before implementing
a practice determine how that practice can help to resolve the watershed issues.  From the
literature, especially from “best management practice” catalogues one should be able to
determine if the restoration potential of the practice and if the proposed practice is correct for a
particular site.

5. Plan both Spatially and Temporally – Because this approach relies on many small or smaller
projects it is imperative that future planning efforts take into account the location of the different
potential practice so they work together.  Also some practices may support the success of others,
so these should be installed first.
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6. Promote Redundancy even within each Barrier to increase Success – Watershed issues are
almost always complex and variable.  Installing additional barriers to the degree there is interest
and resources available may be the most practical solution to insure success.

7. Integrate practices to address more than one issue at a time  - Integrating several solutions into
one practice helps to build support among what may be a diverse set of constituents and provide
more support for future work.  Especially helpful is discovering practices that have an economic
as well as environmental benefit to the community.

General recommendations for all appropriate sites within the Watershed

A synopsis of potential projects that could be implemented under the Multiple Barrier Approach
is presented in Appendix B.  Several of the actions may be appropriate watershed wide,
including:

Use of Wetlands for Flood Attenuation

One management technique, which may have several beneficial results, is the creation of
wetlands for flood attenuation, habitat improvement and water quality benefits.  Wetlands have
been found to be very effective in reducing flooding potential and nutrient and sediment loading.
Indeed, researchers have suggested that watersheds with as little as 4 or 5 percent wetlands
would have a 50 percent reduction in peak flood period compared to a watershed that had none
(Laney, T.  1995. Benefits to downstream flood attenuation and water quality as a result of
constructed wetlands in agricultural landscapes. Journal of Soil and Water Conservation).   We
are using wetlands as the first “barrier” to implement because of its multiple benefits and relative
ease of construction.  Wetland development will provide the beginning step to take on more
complex projects.

Riparian Buffer Establishment

Revegetate streambanks where vegetation cover is lacking.  Establishment of riparian forest
buffers is preferred because these will provide more streambank stability during high flows.

Logger Training

Initiate logger training on best management practices and investigate potential for voluntary or
regulatory guidelines to reduce runoff from logging operations.  The Town of Southport in
Chemung County has developed logging guidelines t hat may be useful and the Chemung
County Soil and Water Conservation District has Forestry practices Manual that is available.

Berm Pile Removal

Initiate a berm pile removal effort throughout the watershed.  Develop a voluntary or regulatory
initiative to discontinue the practice of stacking spoils from stream excavations along the
streambank.  Berms next to the streambank concentrate the erosive energy of the floodwaters.
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Natural Stream Channel Regeneration

One potentially cost effective remediation technique is to allow a stream reach to natural reorient
itself into a stable shape.  First we will select reaches that are not threatening infrastructure and
determine a voluntary “do not modify” corridor to allow natural forces to work.  This technique
would also serve as a demonstration site for understanding stream dynamics.  Monitoring (i.e.,
channel morphology surveys and stability assessments) should be incorporated into all projects.
Pre-project and post-project monitoring is the most effective method for determining the need for
projects, evaluating whether project objectives have been achieved, and documenting what
techniques are most effective.

Road Ditch Maintenance and Restoration

Road systems are generally more extensive than stream drainages within each watershed.  In
these steep watersheds the road ditches become a parallel drainage system that can be a
significant contributor of water to streams at locations that may cause stream instability.  The
road ditches can be significant contributors of sediment.  A first step will be to map the road
system and locating the areas of severe road ditch erosion.  The USC has GIS Assessment Tool
to accomplish this task.  Using this information we can target restoration efforts using geotextiles
and other practices to stabilize the ditches.  Further implementation in the form of wetlands and
other water control features should be investigated to reduce flows.

Outreach/Information for Watershed Residents

Develop an outreach program for watershed residents that describes how the watershed
functions.  Additional topics should include:
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• the consequences of actions within the watershed such as bridge construction, creek
cleaning, log removal and lack of riparian buffers;

• the potential problems living in the active stream corridor; and
• what homeowners can do to lessen the impacts of flooding.

Restoration Strategy – Specific Recommendations

The following discussion provides site-specific information and recommendations for potential
projects.  We have divided the discussion by drainages upstream of a population center, starting
with the most upstream village, Spencer and working downstream to West Candor, Candor and
Catatonk as shown below:



7

Subwatersheds upstream of Spencer

We were able to have Rocky Powell, a natural stream design consultant conduct several site
visits.  His report is included under the appropriate subwatershed headings.  In addition Tioga
SWCD Field Technicians collected additional site-specific information.  The erosion estimates in
each of the tables is based on field measurements using the Streambank Erosion Inventory Form
from the USDA Natural Resources Conservation Service Field Office Technical Guide.

Name Size
(acres)

Percent of
drainage to

Spencer

Streambank
erosion in
tons/year

(tons/stream
mile/year)

Stream
miles

and (%
of

stream
eroding)

Road
miles

Percent
of land
area in

wetlands

Number
of

potential
wetland

sites
found

Percent of
entire

Catatonk
Creek

Watershed

Hulburt
Hollow

4,109 21% 46.7   (3.7) 9.4
(4.9%)

14.8 3.51 3

Michigan
Creek

4,415 23% 3.4     (0.4)  8.3
(0.2%)

10.6 6.09 3

Miller
Creek

7,013 36% 13.1    (0.8) 16.1
(0.9%)

18.4 1.47 4

Catatonk
Main
(Spencer)

3,852 20% no data no
data

no
data

4.31 no data

Total 19,389 100 % 20 %

Hulburt Hollow

Hulburt Hollow Creek - Site Evaluations by Clear Creek Consulting, Rocky Powell, Principal

Although the upper watershed is predominantly forest, sedimentation and debris blockages at
private culverts and bridges and flooding of homes along the creek are a problem.  Channel
aggradations, active headcuts, bed incision, and lateral erosion were observed in the field.  The
chief source of the sediment appears to be from headcuts through colluvial/alluvial deposits,
streambank erosion, erosion of roadside ditches, and gullies eroding in adjacent hill slopes.  A
number of culverts were replaced after being damaged by a flood in 1998.

During the site visit a question was raised relative to culvert and bridge maintenance and design.
A culvert in the upper reaches was utilized to illustrate an approach that could reduce
maintenance and prolong the life of these structures.  It is standard practice to modify the
channel upstream and downstream of structures to improve channel hydraulics (e.g., flood
conveyance) through the structure.  The result is a generally a wider channel that is less effective
at transporting sediment.  In the case of this particular culvert, material removed during previous
channel maintenance work was disposed of along the stream banks.  This practice has created an
entrenched channel, isolated from its floodplain.  Because floodwaters will be confined to the
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channel, it will experience increased shear stress under high flow conditions.  This could lead to
channel instability and channel adjustments.  As consequence, this area will probably become a
long-term maintenance problem. To overcome these problems, it was recommended that the
width/depth ratio of the channel approaching and exiting the structure be consistent with that of
stable reaches upstream.  Cross-vanes could be installed upstream and downstream of the
culvert.  These structures would divert flow away from the banks and into the center of the
channel.  Finally, removing the fill material along the banks and in the floodplain would reduce
the entrenchment of the channel.  If it is necessary to create flood berms to protect the buildings
it may be prudent to remove and relocate them to less hazardous areas.  At a minimum flood
berms constructed to protect dwellings should be set back from the channel rather than placed at
the top of bank.

A similar situation was observed lower in the watershed.  The channel upstream of the railroad
bridge at the Molineau Property has been channelized and bermed.  Information obtained during
a discussion with Mr. Molineau indicates that the area has been a long-term maintenance
problem.  He recalled that the channel had been bulldozed in 1972, 1985, 1996, and 1998.  It is
currently very unstable and is adjusting to reestablish meanders within the channelized reaches.
The channelized condition continues along Hulburt Hollow to a point midway through the Sears
Property.

The channel along the lower reaches should be reconstructed with an appropriate cross-sectional
geometry and profile.  Due to the presence of dwellings along the channel, it would probably be
difficult to reestablish natural meander geometry along the upper sections of the lower reaches.
A detailed assessment of these reaches should be conducted to determine what options are
available.

There are definite restoration opportunities on the Salmi Property.  In this area Hulburt Hollow
could be relocated to its historic location and reconstructed with completely natural geometry.
Excavation of the existing floodplain and adjacent upland areas could create/restore a major
wetland system that would function to provide flood mitigation, water quality improvements, and
wildlife habitat.  The benefits that could be realized by implementing a project on this property
cannot be overstated.  Field observations indicate that a major part of this property is affected by
high groundwater.  Without major drainage systems it is only marginally suited for agriculture.
It is recommended that serious consideration be given to purchasing both parcels of this
property.  This would allow the most effective utilization of this area’s prime location and
potential.

During the site visit, a question was raised regarding the appropriateness of constructing a flood
control dike across the lower field on the Salmi Property to encourage detention of floodwaters.
Some type of structure, probably a low berm with drainpipes installed through the structure at
regular intervals along its length, could be incorporated into the project design for this area.
However, the structure should not be a dam across the stream.  Instead it should run
perpendicular with the floodplain (i.e., flow of floodwaters) but not come any nearer than one to
two channel widths from either bank of the restored channel.  This approach would allow for
detention of large flows without creating a permanent impoundment, reducing the sediment
transport capacity of the channel, or constricting smaller, more frequent over bank flows.
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The Cronkite Property along Hulburt Hollow is characterized by gently sloping land with a much
narrower floodplain than exists on the Salmi or Sears Properties.  Therefore, restoration of the
creek could probably be accomplished with only minor modifications to the adjacent land (i.e.,
Christmas Tree Farm).  Those modifications would involve excavation of adjacent land to
reestablish natural meander geometry.

Hulburt Hollow Creek - Site Evaluations by Tioga SWCD Field Technicians

Erosion

A total of 41 erosion points were located in Hulburt Hollow, which contributed 46.7 tons/year.
All streams north of the confluence of the Dawes Hill Branch with Hulburt Hollow Creek are
considered the “headwaters” for this report.  The headwaters contain six of the 41 erosion points
that contribute approximately 2.5 tons/year of the total 46.7 tons/year contributed to the Catatonk
Basin by Hulburt Hollow.  Letho Creek had seven erosion points that are responsible for 3.9
tons/year of sediment.  Yellow Jacket Creek is an intermittent, steep and actively incising
tributary that has 11 erosion points that contribute 11.9 tons/year of sediment.  The main branch
of Hulburt Hollow Creek had the remaining 17 erosion points that contribute 28.4 tons/year of

sediment.  The bank that contributes the most sediment is located about 3/8 of a mile south of the
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Fox Road culvert on the main branch.  It is responsible for 9.9 tons/year of sediment and its
dimensions are 75 ft. long by 10 ft. high.  In terms of area, the largest bank encountered was 175
ft. long by 6 ft. high.  The smallest bank considered was 10 ft. long by 5 ft. high (see Appendix C
for a summary of erosion banks).

Existing and Potential Wetlands

The steep, narrow nature of Hulburt Hollow makes it difficult for natural or created wetlands to
exist.  There are no existing wetland sites in Hulburt Hollow, but there is limited potential for
wetland creation.  Three sites were selected as potential wetland areas.  All three sites are 1-5
acres in size.  Valley morphology of Hulburt Hollow dictates that laterally extensive flat areas,
which are excellent and often necessary for wetland formation, do not exist.  The best site for
wetland implementation is south of the Fox Road culvert.  There already exists a small pond on
the site.  The pond is the result of an excavation operation.  There are no discernible inlets or
outlets to the pond, which is adjacent to the stream.  The pond is groundwater fed and/or
supplied by over bank flow during large events.

Pond in proposed wetland site in Hulburt Hollow (creek located immediately to the right of the
pond).
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Hulburt Hollow Potential Wetland Sites

Stream Reach Type Size
(acres)

Site Accessibility

Hulburt Hollow
Creek

HH8 creation 1-5 Acres High Access

Hulburt Hollow
Creek

HH11 creation 1-5 Acres >Moderate Access

Letho Creek LC2 creation 1-5 Acres High Access

Hulburt Hollow presents some unique problems when compared to the other watersheds
examined in this report.  It is a relatively steep, narrow valley with residences squeezed into the
valley next to Hulburt Hollow Creek on the downstream reaches. There is very little
development upstream of the intersection of Vennel Road with Hulburt Hollow Road.  There is
also no development along the tributary streams of Letho Creek and Yellow Jacket Creek
Flooding is a much larger concern of the residents of Hulburt Hollow than erosion.  The problem
is inherent when homes share a narrow floodplain with a stream.  Some of the flooding problems
may be caused by ponding behind culverts and bridges.  It would appear that the cross-sectional
areas of most of the culverts do not compare well with the bank full cross-sectional areas
immediately upstream of them in all cases.  The following table depicts descriptions of Hulburt
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Hollow culverts and bridges as well as their relationship with bank full cross-sectional areas.
These are only preliminary assessments where bank full cross-sectional areas are an average of
the entire reach immediately upstream of the culvert or bridge.  Culverts or bridges under
Hulburt Hollow Road are denoted “HH Rd”, with “1” representing the most upstream culvert.
The relationship of culverts and bridges to bank full conditions in Hulburt Hollow are depicted
below:

The logging operation does not appear to be employing best management practices.  Logs are
being skidded through the stream channel, large sections of the steep hillside next to the stream
channel are being clearcut, and there is no riparian buffer being left behind.  This logging
operation may be a contributor to gravel deposition and streambank erosion in Hulburt Hollow.

LOCATION SIZE AREA (square feet) BANKFULL AREA (square feet)
Fox Road 6' 28.27 57.50
HH Rd. 1 8' x 14' 112.00 101.50
Erb driveway 12' 56.55 52.70
Vennel Rd. 3' 7.07 27.20
Letho Rd. 3' 7.07 56.00
HH Rd. 2 17' 226.98 100.00
HH Rd. 3 6' x 15' 90.00 96.20
HH Rd. 4 16' 100.53 54.00
HH Rd. 5 16' 100.53 134.40
RR bridge 6' x 19' 207.00
Route 96 three 9' pipes 190.85 207.00
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Potential Actions – Hulburt Hollow

1. Discourage:
• Installation of additional bridges and culverts
• Further development within the active stream corridor

2. Investigate potential for relocating structures within the active stream corridor to upland
sites

3. Culvert restoration:
• Rework channelized approach and exit to culvert to mimic stable stream dimensions

(width/depth ratio)
• Add cross vanes upstream and downstream of culvert to divert flow away from banks
• Install pilot demonstration at low-risk site
• Map and measure all potential culvert restoration sites and railroad overpass.

4. Streambank berms:
• Remove berms along banks to allow flooding and decrease entrenchment and

decrease erosion
• Map all berms and characterize as to potential for removal (high potential where

natural flooding does not affect structures)

5. Major Potential Projects
• Salmi Property.  Investigate possibility of purchase, partnership or easement to fully

restore/develop the large flat where Hulburt Hollow crosses Route 96.  Develop a
preliminary assessment that describes stream relocation, wetland development, open
water habitats and other features that would provide flood attenuation, erosion control
and habitat improvement

• Cronkite Property.  Investigate potential for natural meander geometry to provide
stable streambank and sediment flow-through

• Sears Property. Investigate potential wetland development to aid in flood attenuation
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Michigan Creek

Michigan Creek- Site Evaluations by Clear Creek Consulting, Rocky Powell, Principal

Mr. Evans explained that Mr. Sears had purchased a major portion of the floodplain along the
lower reaches of Michigan Hollow Creek.  It is Mr. Sears’s intention to keep this area natural
and undisturbed.

During the site visit, a question was raised regarding the appropriateness of constructing a flood
control dike across the floodplain of Michigan Hollow Creek on the Sears Property to encourage
retention of floodwaters.  It is not recommended for this area.  However, should a hydrologic
analysis indicate that considerable benefit could be derived from a structure in this location its
design should be consistent with that noted for the Salmi Property on Hulburt Hollow Creek.

Spencer Lake and the Dam

It was explained that during large storms some of the flash boards at the dam are removed,
allowing floodwaters to pass through with little detention.  As such, the full flood storage
potential of the lake is probably not being realized.  Apparently, the owner of the lake and dam is
considering selling the property that includes these amenities.  Given its value as a flood
mitigation structure, serious consideration should be given to purchasing the property.  In
addition, the dam should be evaluated to determine whether it could/should be reconstructed to
provide greater flood detention storage.

Michigan  Creek - Site Evaluations by Tioga SWCD Field Technicians

Erosion

Three eroding streambanks were mapped along Michigan Creek.  All three points are located
about one mile north of Signor Hill Rd. on Michigan Creek (see Figure).  The total sediment load
contributed to the Catatonk Creek watershed was calculated at 3.4 tons/year.  The southernmost
erosion bank is the most significant, contributing about 1.9 tons per year to the total.
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Existing and Potential Wetlands

Eight wetland sites have been identified and mapped in the Michigan Creek watershed.   These
include three potential restoration sites and five existing wetlands. The potential/restoration site
on Cemetery Creek, a tributary, is between one and five acres.  The main branch of Michigan
Creek has two potential restoration sites, one is at least 10 acres and the other is between one and
five acres.



16

Michigan Creek presents an excellent example of a natural stream system.  The entire upper half
of the drainage area lies within the Danby State Forest with no urban development.  There is no
development until the Town of Spencer border.  As a consequence, Michigan Hollow contributes
very little sediment (3.4 tons/year) to the Catatonk Basin when compared to the other sub-
watersheds examined.  Several beaver dams help to regulate heavy flows and there is much
potential for even more wetland acreage to be created.  A potential wetland site with some
potential lies just north of the Signor Hill Road culvert.   Sections of an old mill dam are visible
from the road.  The dam has excellent potential for revitalization and there are several acres of
potential wetland behind it.   Another site with excellent potential lies approximately two miles
upstream of the inlet to Spencer Lake.  The site occupies a broad valley that was formerly used
for row crops.  This site is just upstream a large beaver dam-created, existing wetland.  The
proposed site could be linked to the existing site to create a large wetland complex (see Figures 8
and 9).
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A proposed site for wetland creation in Michigan Hollow, the existing wetland is far in the back
of the picture.

STREAM NAME REACH CREATION/EXISTING SIZE  (acres) SITE ACCESSIBILITY
Michigan Creek headwater exist ing >10 moderate
Cemetary Creek C C 1 creat ion 1-5 low
Michigan Creek MC13 creat ion 1-5 h igh
Michigan Creek MC15 creat ion >10 h igh
Michigan Creek MC17 exist ing 5-10 moderate
Michigan Creek MC18 exist ing 5-10 moderate
Michigan Creek MC19 exist ing <1 low
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Wetland formed behind beaver dam downstream of potential wetland site depicted in previous
figure
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Potential Actions – Michigan Hollow Creek

1. Major Potential Projects

a. Sears Property. Investigate potential wetland development to aid in flood attenuation
and develop proposal for funding.
b. Investigate potential for Spencer Lake as a flood attenuation structure, including
purchase and alteration/reconstruction to maximize flood attenuation benefits.

2. Investigate the potential for additional wetland sites along Michigan Hollow Creek

3. Investigate the potential for restoring Spencer Lake.  Some suggested approaches include:
a. Meet with lake owner and lakeshore owners to determine future vision
b. Deepen lake to remove nutrients in sediment and increase capacity
c. Redesign lake boundary to store more water during major flood events and enhance
surrounding properties
d. Design a new dam that would retain floodwaters and then release excess storage
without downstream effects
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Catatonk Creek between Spencer Lake and Village of Spencer - Site Evaluations by Clear
Creek Consulting, Rocky Powell, Principal

Although the principal issues along the Catatonk Creek are correcting channel instability and
flooding problems, improving overall water quality is also an objective.  Catatonk Creek
below Spencer Lake appeared to be in relatively stable condition along reaches where stream
bank and riparian vegetation have not been disturbed.  On the other hand, those reaches were
vegetation has been removed and buildings constructed appear to be unstable (i.e., raw
vertical banks, flood berms, floodplain fill, etc.).

As one follows Catatonk Creek downstream toward the village, the floodplain west of Route
34/96 has been developed; significant portions of the floodplain to the east of Route 34/96 is
relatively undisturbed.  Since this area already functions to store floodwaters, it may not be
worthwhile to disturb areas with existing mature forest.  However, if property rights or
conservation easements could be obtained for this land, creating seasonal wetlands such as
potholes and oxbows throughout the open areas of the floodplain could enhance flood
detention.  Reforestation of the floodplain should be a component of any projects planned for
this area.

Potential Actions – Catatonk Creek from Spencer Lake to Village of Spencer

1. Locate, map and measure streambank erosion areas to determine high priority restoration
sites(heavy erosion areas)

2. Investigate potential for additional wetland sites, oxbows, potholes and other water
enhancement feature.

3.  Investigate potential for reforestation as an additional means for flood flow attenuation.

4. Develop an 8 acre wetland restoration project on Jennifer Seymour’s property in the
Village of Spencer.
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Restoration Strategy – Specific Recommendations

West Candor Watershed

Name Size
(acres)

Percent of
drainage to

West
Candor

Streambank
erosion in
tons/year

(tons/stream
mile/year)

Stream
miles

and (%
of

stream
eroding)

Road
miles

Percent
of land
area in

wetland
s

Number
of

potential
wetland

sites
found

Percent of
entire

Catatonk
Creek

Watershed

Bliven
Creek

1,076 3.8 6.46
(1.82)

3.54
(5.1)

3.96 2.66 3

Catatonk
Mainstem-
Candor

5,410 18.9 no data no
data

no
data

2.94 no data

Sulphur
Springs

5,608 19.5 117.9
(6.98)

16.89
(3.0)

18.07 1.08 10

Dean
Creek

5,736 20.0 no data no
data

no
data

1.71 no data

South
Branch
Halsey
Valley

10,857 37.8 no data no
data

no
data

2.76 no data

Total 28,687 100 % 30 %

Catatonk Creek along Route 96  and at Sulphur Springs Creek Site Evaluations by Clear Creek
Consulting, Rocky Powell, Principal

Mr. Evans indicated that flooding has been a concern along the section of the creek known as the
“Narrows”.  Field observations suggest that reaches along this section are currently aggrading.
This aggradation is probably the result of an accumulation of sediments transported from
unstable reaches upstream, particularly in tributary subwatersheds.  The effect of the aggradation
is a flattening of channel slope and reduction in flow conveyance capacity.  This condition leads
to overtopping of the stream banks and flooding with a greater frequency than would normally
occur.  A detailed geomorphic stream assessment should be conducted to confirm these
assumptions.  However, it appears that the sediment transport capacity of these reaches could be
improved by narrowing the width/depth ratio, creating a riffle/pool profile and installing
structures, such as rock vanes and cross vanes to improve channel hydraulics.  It is anticipated
that this approach could be effective in removing the accumulated sediments, lowering the bed
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elevation, reestablishing flow conveyance capacity, and reducing future deposition of materials
in transport.

The reaches of the creek immediately upstream and downstream of its confluence with Sulphur
Springs Creek had been affected by significant accumulations of sediment transported from the
tributary into the mainstem.  There were concerns that this sediment was creating a backwater
effect in upstream reaches and contributing to flooding in the Narrows section of the creek.
Channel maintenance work to remove these sediment deposits was completed in 1999.  Mr.
Evans requested an opinion of the results of this effort.

The following comments are based on field observations, information and pre-channel
maintenance (October 10, 1998) photographs provided by Mr. Evans. The objective of the
project was to remove the accumulated sediments with minimal disturbance to the creek.
Although no pre-channel maintenance geomorphic stream assessment was conducted to
determine the appropriate width/depth ratio, bed profile, etc. for these reaches, the project
objective appears to have been achieved.  Unfortunately, the work left this section of the creek
with a flat profile.  It has no discernible bed features (i.e., riffles or pools).  This will reduce
sediment transport capacity that will probably cause the channel to fill in during future storms,
requiring additional maintenance.  However, on the positive side, it did not create a wide
trapezoidal channel typical of many channel maintenance projects.  The stream banks, as well as
the bank and riparian vegetation were undisturbed.

The reaches further downstream along the mainstem where channel maintenance work was not
performed are currently undergoing significant adjustments in response to the sediment
accumulation.  Bank erosion, lateral adjustment, and bed incision characterize these reaches.

Meander geometry is particularly severe, with very tight meander bends (i.e., low radii of
curvature).  It is suggested that that these reaches could benefit from restoration/stabilization.  It
should be noted that if nothing is done to correct the situation in these reaches, the bed incision
will probably progress upstream into the confluence reaches. The meander geometry is natural.
However, it is currently an extremely tight bend.  With a radius of curvature this low it will
continue to adjust until a chute-cutoff forms across the point bar, thereby short circuiting or
cutting off the bend.  Since I did not observe the conditions pre-flood or post-flood/pre-
maintenance work, I'm not exactly sure why this situation developed.

It is not unusual for streams to adjust in this manner as a result of a sudden large input of
sediment as would occur during a flood.  On the other hand it could be the result of adjustments
in response to the channel maintenance work completed upstream.  In either case, I think the
appropriate restoration strategy for this reach would be to increase the radius of curvature or
smooth out the bend and stabilize the banks.  By smoothing out the curve you are essentially
skipping through the channel evolution process to its ultimate state.
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Potential Actions – Catatonk Main Stem

1.  Conduct detailed geomorphic assessment to restore natural stream configuration and reduce
erosion.  These assessments would be on stream found to have excessive streambank instability.
The upper portions of Gay Hollow Creek may be a prime candidate for a reference reach.

2. Investigate the possibility of increasing floodplain capacity by developing floodplain
wetlands.  This may entail purchase of property from willing sellers.

3. Investigate the possibility of increasing flood flows by installing dry culverts in low-lying
roads.

4. Locate, map and characterize sites that may be conducive to floodplain enlargement,
especially to capture first flows and reduce flooding near residences.

5. Locate house with basement moisture problems and determine feasibility of raising the house
or other permanent waterproofing technique.

6.  Determine if development of a riffle-pool–run series is possible along the reach modified in
1999.  Determine if creating smoother meanders may aid water flow.  These projects will entail a
detailed geomorphic assessment.

Sulphur Springs Creek - Site Evaluations by Clear Creek Consulting, Rocky Powell, Principal

The evaluation of these sites involved field observations of conditions along Sulphur Springs
Creek from Hart Road to Route 96 and from Route 96 to the confluence with Catatonk Creek.  It
also included consideration of information provided by Mr. Al Evans, Catatonk Watershed
Association.

Hill slope failures, bank erosion, and channelization characterize the upper reaches of this creek.
Due to these conditions Sulphur Springs Creek will continue to be a significant source of
sediment to Catatonk Creek.  The information collected during the assessment should be utilized
to prioritize the problem sites and to develop a plan of action for restoration and management
efforts focused on correcting these problems.

Sulphur Springs Creek from Route 96 to the confluence with the mainstem was channelized at
some time in the past.  Currently this section of stream appears to be an F stream type (i.e., wide,
shallow, and entrenched) in an unstable condition.  It is recommended that a detailed geomorphic
stream assessment be conducted to confirm the existing stream type, stability condition, and
appropriate stable channel form.  Field observations indicate that constructing a stable, Bc
channel, with a lower width/depth ratio, lower entrenchment, and higher sinuosity would
probably be an effective approach that takes under consideration the existing site constraints.
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This restoration approach would necessitate removal/relocation of the existing access road to the
power lines and excavation of the floodplain west of Sulphur Springs.  The utility company
could maintain access to their power lines by relocating the access road to the upstream side of
the power lines. They would still run parallel with and be on the same side of Sulphur Springs
Creek.  However, the new location would place the road further away from the channel and open
up enough space to construct a floodplain along the western bank of Sulphur Springs Creek.

Potential Actions – Sulphur Springs Creek
1. Streambank berms:

• Remove berms along banks to allow flooding and decrease entrenchment and decrease
erosion

• Map all berms and characterize as to potential for removal (high potential where natural
flooding does not affect structures)

2. Locate, map and measure streambank erosion areas to determine high priority restoration
sites (heavy erosion areas)

3. Conduct a geomorphic assessment of Sulphur Springs to determine where natural stream
design would reduce erosion.

4. Develop discharge-frequency-duration curves for each tributary in the watershed using NRCS
TR-55 and US Army COE HEC HMS models.

4. Remove roadway berm along lower reach of Sulphur Springs and relocate if necessary to the
west.  Include dry culverts to facilitate flood flows.

5. Investigate the potential for purchasing the property adjacent to Sulphur Springs along Route
96 to develop into a floodplain for Sulphur Springs flows before entering the main stem of the
Catatonk.  This project would be in conjunction with repositioning the road described in 4.

5. Investigate purchase of property to the west of Sulphur Springs mouth to develop into an
enhanced floodplain.

6. Investigate the possibility of one or two sediment traps/debris basins in conjunction with
streambank stabilization work along the creek.
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Candor Watershed

Restoration Strategy – Specific Recommendations

Name Size
(acres)

Percent of
drainage

to Candor

Streambank
erosion in
tons/year

(tons/stream
mile/year)

Stream
miles

and (%
of

stream
eroding)

Road
miles

Percent
of land
area in

wetland
s

Number
of

potential
wetland

sites
found

Percent of
entire

Catatonk
Creek

Watershed

Danby
Creek-
Willseyville
Creek

16,057 63 no data 3.54
(5.1)

no
data

4.63 no data

Prospect
Valley

8,702 34 no data no
data

no
data

1.49 no data

Straits
Corner

783 3 no data 16.89
(3.0)

no
data

0.21 no data

Total 25,542 100 % 26 %

Candor Watershed
Straits Corner - Site Evaluations by Clear Creek Consulting, Rocky Powell, Principal

This tributary is currently in an unstable condition.  As such it is a significant source of sediment
to Catatonk Creek.  Raw eroding banks, aggradation, and bed incision characterize the tributary.
Although the causes of the channel problems varied with location in the watershed, in general
they appear to be related to changes in hydrologic and sediment regimes associated with land use
activities, and direct disturbance of the channel and riparian areas.  For example, storm water
runoff from steep pastureland and roads is eroding gullies along the roadside ditches and into the
hill slopes where the ditches outfall.  The sediment generated by these sources is causing
aggradation in headwaters reaches.  Logging access roads and skidder trails in the channel and
along the stream banks have severely degraded the middle reaches of this tributary.  The lower
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reaches are also extremely unstable due to trampling of stream banks and a lack of bank
vegetation associated with unlimited livestock grazing.

It is recommended that a detailed geomorphic stream assessment be conducted in this
subwatershed to identify and document the location, nature and causes of the channel instability
problems.

Potential Actions – Straits Corners

1. Initiate outreach to develop riparian buffer and streambank fencing projects to minimize
impacts from livestock.

2. Determine if logging is still active to initiate forestry BMP work with operators, otherwise
investigate the possibility of restoration activities to minimize runoff caused by logging.

3. Conduct geomorphic assessment of the watershed, beginning with mapping and
characterizing streambank erosion and other problems.  Search for stable, natural “reference
reaches” to collect channel cross-section, profile, and meander geometry to use for designing
restoration projects.

Village of Catatonk Watershed

Name Size
(acres)

Percent of
drainage

to
Catatonk

Streambank
erosion in
tons/year

(tons/stream
mile/year)

Stream
miles

and (%
of

stream
eroding)

Road
miles

Percent
of land
area in

wetland
s

Number
of

potential
wetland

sites
found

Percent of
entire

Catatonk
Creek

Watershed

Whitemarsh
Hollow-
Hoyt Creek

3,700 16 no data 3.54
(5.1)

no
data

0.67 no data

Spaulding
Hill

19,092 84 no data no
data

no
data

2.13 no data

Total 22,792 100 % 24%
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We have not yet assessed this portion of the Catatonk Watershed and will work our way downstream
during the 2002 and 2003 field seasons as funding permits.

Appendix A: Examples of  “Barriers” to Address Flooding

Examples described below are for the issue of water quantity at the extremes, namely flooding
and drought.  Specific sub issues include 1. Streambank erosion and excessive lateral stream
channel migration due to precipitation events and exacerbated by poor stream maintenance
procedures, development activities, concentrations from road runoff and other impervious
surfaces and poor agricultural practices. 2. Gravel deposition as a result of streambank erosion
3. Sediment and nutrient loading from streambank erosion and agricultural practices.

The overall Goal is to decrease peak flows and decrease flow velocity (energy).

I. Start at the Source of the Problem – Developing implementation projects at the
problem’s source addresses the problem where it is “concentrated” and may provide
insight into understanding what the true problem is in a watershed.

• Wetland protection, restoration and construction for flood attenuation, drought
prevention as well as habitat and water quality improvement.  Wetlands in first order
stream watersheds will aid in desynchronizing flood peaks and decreasing the energy in
stream flows.  Vernal pool type wetlands may provide sites for groundwater infiltration.
carefully divert more water into already existing wetlands.

• Start natural stream design projects in headwaters and work downstream to maximize
chances of long-term stability

II. Work your way Across the Landscape – It may be here that the widest variety of
potential “barriers” are developed.
• Road ditch design, maintenance and improvement to reduce concentrated runoff.
• Pave dirt road sections where flooding causes road erosion.
• Wetland development again can have positive impacts.  Also investigate increasing the

size or capacity of existing wetlands, ponds, man-made lakes and other natural and
manmade waterbodies.

• Infiltration basins on well-drained soils aid groundwater recharge and reduce flood
peaks; “ detention basins” are not recommended because they may release water in a
synchronized manner and actually accentuate flooding.

• Increase “roughness” of landscape to slow floodwater flows such as by tree and shrub
planting

• Many agricultural best management practices may have a flood reduction component
such as intensive grazing,  farm ponds, cover crops, filter strips and  grassed waterways.

• If logging is an active industry, logger training on correct practices to minimize runoff,
regulations to provide uniform standards could be considered and incentives in some
form might provide additional interest in BMP implementation.
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III. Follow the problem into the Stream Corridor – Stream corridor work will focus very
closely on how the stream functions in relation to the issues being addressed.

• Floodplain protection, restoration and enhancement to provide sufficient capacity to
handle water during major precipitation events; these measures can be implemented
through house removal, reconnecting streams to historical floodplains, excavation of
backwater channels or floodway, removal of berms along streambanks, or low-impact
development such as soccer fields rather than housing.  Increasing “roughness” in the
floodplain may help slow flows during flooding, such as establishment of floodplain
forests.  Precise delineation of 100 year and 500 year floodplains is an important first
step in understanding the potential area of impact.  Floodproofing of structures may be
an important practice in developed areas especially if tied to increasing floodplain
capacity elsewhere.

• Debris dam stabilization, reorientation and preservation to decrease flow velocities,
especially in first order streams where stability is more likely and where flow velocity
reduction is more easily accomplished.

• Streambank fencing to limit livestock access to streams and encourage riparian buffer
establishment;

• Riparian buffer establishment to decrease streambank erosion and slow runoff;
• Careful design of bridges and culverts to encourage sediment and gravel transport

through the disturbed area, including in-stream structures and having stream
“approach” bridge along a straight path rather than a curve.

• Place culverts in roads leading to bridges to allow water flow in floodplain adjacent to
bridge roadway

• Streambank/stream corridor stabilization, including natural channel design techniques to
facilitate water flow and transport of sediments, minimize bank erosion and reduce
stream channel migration.

• Leave selected stream reaches “alone” for at least five bank full events to allow for
natural stream reestablishment

IV. Also look Outside of the Watershed for solutions  – Nonstructural, operational changes
can be a very effective means to address issues.

• Support local interest groups who can provide networking, community outreach and
local ownership.  Local owners can then influence political decisions and support.

• Focus educational efforts on topics such as watershed dynamics and natural stream
design techniques, especially in the floodplain and stream corridor; these efforts should
target local implementers who can have a significant impact on the environment and
local policy makers and regulators who control planning, zoning and future development
scenarios

• Educate potential new residents and real estate agents about problems with living in a
floodplain or within an active stream corridor.

• Promote imbedding stormwater design into subdivision design rather than as an
afterthought
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• Develop regulations that not only discourage development in floodplains and but also in
active stream corridor, including restricting the building of bridges or stream crossings
that may affect flow.

• Encourage water retention, groundwater infiltration and protection of infiltration areas
either through regulation or education (promote preventative measures)

• Provide assistance to communities to secure direct implementation funding, incentive-
based support or new marketing strategies that may help better meet the watershed’s
goals.

Appendix B. Maps Depicting Watershed Characteristics


