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1.0 Background
Located in the hamlet of Lexington, the CRT 13A culvert replacement project was a
cooperative effort between the Greene County Soil and Water Conservation District
(GCSWCD), New York City Department of Environmental Protection (NYCDEP) and
Greene County Highway Department (GCHD). In 2005-06, a community visioning and
planning process lead by the Catskill Center for Conservation and Development
indicated that there was a strong local concern regarding flooding in the Lexington
hamlet. The flooding, related to the size and condition of the culvert, ranked near the top
of a list of issues identified by residents of the hamlet. In addition, the GCSWCD had
been aware of this flooding problem for at least 15 years. In 2006, the project was
accepted for cost share funding by NYCDEP as a Filtration Avoidance Determination
(FAD) deliverable to the United States Environmental Protection Agency (EPA),
under the Schoharie SMP implementation items.
2.0 Project Goals
In selecting this project, the GCSWCD and NYCDEP wanted to meet the following
goals;


Complete a project that would engage additional stakeholders as partners and
increase public perception of effective stream management practices.



Complete a project that would address a local stream priority as identified by the
community and which would protect public and private property.



Complete a project that addressed a stream problem related to infrastructure
such as a bridge or culvert in order to demonstrate the benefits to stream
process and habitats of upgrading these systems.



Demonstrate the utilization of stream management practices which would
improve biological function such as natural cover in the culvert invert.



Demonstrate the use of floodplain drains



Integrate vegetative measures to reduce the need for traditional rock riprap
around drainage structures.

3.0 Description of Problem
The culvert is located on a small unnamed tributary of the Schoharie Creek which drains
the south facing slopes of the Schoharie watershed. The stream originates as two 1st
order streams on the slopes above NYS Route 23A which join to become a 2nd order
stream after they flow under NYS route 23A. For a number of years, the residents of the
hamlet have reported that the culvert is frequently unable to convey the flow from its
watershed and the stream leaves it banks flooding the hamlet area. This has resulted in
numerous events that have caused property damage as well as road closures.
In 2006, over 22 landowners attended a Saturday meeting at the site to discuss their
concerns. Residents reported that it was a far more frequent occurrence when the
tributary flooded the hamlet rather than the main Schoharie Stream. In 2005, NYSDOT
replaced a culvert under Route 23A to increase its capacity, further impacting the
performance of the downstream culvert.
While the GCSWCD and GCHD did not perform a hydraulic analysis, it was clearly
evident that the old culvert was far undersized when compared to the two NYSDOT
culverts located on the same drainage pattern above the project site. It was also noted
that flooding at the culvert was highly variable and often related to flooding levels in the
Schoharie Creek. When the Schoharie watershed experiences longer duration,
watershed wide runoff events, the Schoharie Creek frequently backs up into the lower
end of this tributary to the culvert or even above. Under these conditions, the size of the
culvert is irrelevant and flooding can be expected to occur. On the other hand, during
shorter duration events, when flood levels on the tributary peaks before the Schoharie
Creek, upsizing can be expected to have a benefit.
Based on observation of the GCSWCD as well as local landowners this second
scenario has been the case in much of the most recent flooding. The Schoharie basin
has a very long lag period during the larger, longer duration events and it would not be
unusual for the Schoharie Creek at the tributary confluence to peak later than the actual
tributary. The tributary watershed is steep, and has very few characteristics that would
lengthen the lag time while the Schoharie headwaters has significant floodplain storage
and take time to peak.
4.0 Project Design
The project was conducted as a partnership between GCSWCD and GCHD. The GCHD
played the key role in design and contracting the work while the GCSWCD took the lead
on permitting as well as dewater/sediment control. In late 2006, the GCHD retained the
services of Erdman Anthony a bridge design firm that is on a list preapproved by
Greene County. Staff from Erdman Anthony conducted site surveys, as well as
produced the final design and specifications for the culvert. The GCSWCD developed
and applied for the necessary permits.

In designing a replacement culvert, the engineers had to work with constraints on its
size due to the depth that was available under the road fill as well as the width of the
stream channel. The culvert is located in an area that only allows for approximately 2’
of fill above the existing culvert height thus limiting placement of a taller culvert. In
addition, the width of the channel at the culvert also limited the width of the replacement
as the goal was to not create an over widened condition above or below the culvert
which would have had significant impacts on sediment transport and diminished the
value of the replacement. Based on these factors, a new culvert with a dimension of
14’x6’ inside dimension was selected. This allowed the culvert to be placed within the
existing road fill with adequate cover and did not result in a channel width that would be
unstable. The culvert was also designed such that the bottom 1’ would be below grade,
allowing for a final opening of 14’x5’ with 1’ of gravel allowed to accumulate in the
bottom to create a natural substrate.
In addition to the main culvert replacement, the GCSWCD and GCHD worked together
to install a set of floodplain drains. At this location, the road fill for CRT 13A creates a
dam across the floodplain, On flooding events, the stream first leaves its right bank and
spills over onto an adjoining low floodplain. Movement of water to this floodplain is also
facilitated by an older berm that is built up along the left bank to protect the neighboring
homes. To allow more effective drainage from the floodplain, two (2) 24” culverts were
placed together under the road fill. These floodplain drain culverts were placed on a
very flat slope to allow for their invert to be high on the banks of the tributary on the
other side of the road. Placing the culverts at this location will keep them above the
water surface elevation when the Schoharie is under flood stage and backing up into
the tributary.
5.0 Project Implementation
The project was undertaken in a series of stages with work completed by the in-house
manpower and equipment from the GCSWCD and GCHD as well as outside
contractors. First, manpower and equipment from the GCHD installed the floodplain
drains as planned. The GCHD provided the equipment, manpower and materials, both
culverts and backfill, to complete this task. Next, the GCHD undertook demolition and
removal of the existing culvert in preparation for a private contractor who would prepare
the culvert base and set the culvert.
The GCHD used its system of pre-approved vendors to seek competitive prices on
supplying the culvert components, The county uses a pre-approved list system to
expedite selection of bridge engineers, manufacturers as well as construction
contractors. The pre-approval process allows the GCHD to pre-qualify vendors and
allows the county to seek three written quotes for appropriate vendors on the list. The
list is developed annually based on an open solicitation to interested parties. In this
case, Rotondo Precast of Avon Ct was the low price, supplying the culvert and
associated components for a price of $66,653.

The GCHD also used its system of pre-approved bridge contractors to obtain three
written quotes for installation of the main culvert to include final excavation and
preparing the gravel base. The Contractor was also responsible for setting the precast
concrete culvert sections. I. & O.A. Slutzky of Hunter was selected as the contractor for
setting the culvert at a cost of $52,525.
Prior to the work being done to set the culvert, it was necessary to reset several power
poles and relocate electrical, phone and cable main lines as well as local services.
Relocation of these utilities was necessary to meet safety criteria for crane operation..
This work was coordinated by the GCHD and was done at no cost to the project. Once
the contractor completed installation of the culvert sections, the project was turned back
to the GCHD which was responsible for back filling of the culvert, restoration of the road
and installation of guiderails.
During the project, the GCSWCD was responsible for site dewatering as well as
sediment and erosion control. While the channel was essentially dry in regards to
surface flow during much of the project, there was significant groundwater encountered
once the old culvert was removed and the excavation for the new, larger culvert started.
The GCSWCD used two (2) 6” electric pumps and a generator to intercept clean water
above the excavation and pump it to a safe location below the work.
In addition, a 3” gasoline powered pump was used during construction hours to help
keep the excavation dewatered and to handle sediment laden water. Sediment control
was handled by construction of a series of settling basins within the stream channel
down stream of the culvert. Initially, sediment was handled by pumping to a wooded
area between the tributary and the Schoharie Creek but there was insufficient
herbaceous cover as well as a very limited area and problems occurred with a turbid
discharge to the Schoharie. The GCSWCD adapted the sediment control plan to
incorporate a series of settling basins that were effective and allowed the work to
proceed,.
During construction, the only problem encountered was the presence of shallow
bedrock. This required bringing in a large excavator with a ram and required just over a
week to excavate sufficient bedrock to allow placement of the culvert. This work
resulted in a contract increase in the amount of $14,858.
6.0 Vegetation
Upon completion of the culvert, the GCSWCD used its own hydro seeder to revegetate
all disturbed areas. In addition, approximately 30 trees and shrubs as well as 125 willow
tublings were planted both above and below the culvert. In the spring of 2008, the
GCSWCD will return and plant additional trees and shrubs as well as replace any plants
that do not survive the winter.

7.0 Monitoring
The monitoring plan for this project is fairly simple and will be based on making routine
observation as well as observations under flood conditions. While the final monitoring
plan has to be decided, it is expected that activities would include;


Making site visits under a range of flood events to observe the culvert and
floodplain drain function.



Routine visits to monitor the effective growth of plantings



Observations to insure the culvert invert maintains a natural gravel cover



Observations for channel changes above and below the structure to include
erosion, sedimentation or both.

8.0 Project Costs
The project was conducted as a cost-share between the GCSWCD/NYCDEP and the
GCHD. While the NYCDEP provided the bulk of the funding via the Schoharie contract,
the GCHD also contributed significant cash as well as force account resources. While
final bills and expenses are being being processed at the time of this report, the
following is a breakdown of the project costs.
A. NYCDEP Funded
Engineering
Concrete Culvert
Rail and Bridge Rail Posts
Contracted services
Dewatering (approximate)
Plantings
Total

$12,995
$66,653
$10,821
$52,525
$15,000
$ 2,500
$160,494

Total

$ 2,081
$14,858
$ 2,100
$ 8,905
$ 3,000
$ 1,950
$ 1,500
$ 3,200
$ 500
$20,000
$58,094

B. Greene County Highway Funded
Floodplain Drawings
Change order for bedrock removal
Hoe-ram rental
Approach guiderail
Stone backfill
Guiderail contractor
Concrete
Blacktop
Compaction equipment rental
Force Account Labor/Equipment (Est)

9.0 Next Steps
In addition to the monitoring as described above, in 2008 the GCSWCD and NYCDEP
will continue to work in the immediate area on additional streamside plantings and the
placement of an educational kiosk at the state parking area nearby. In 2007, some of
these sites were prepared by undertaking herbicide treatment of blocks of Japanese
knotweed using the stem injection method. Japanese knotweed (Fallopia japonica) was
treated with glyphosate (Glypro) through an injection method with the purpose removing
limited stands of Fallopia japonica prior to replanting with native vegetation as part of
the riparian restoration project.
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Greene County Route 13A Culvert Upgrade Project
Photo Page 1: Preconstruction

Photo 1: View looking downstream at entrance to existing concrete culvert. Note failed headwall.

Photo 2: View looking downstream at entrance to existing concrete culvert.

Greene County Route 13A Culvert Upgrade Project
Photo Page 2: Floodplain Drains

Photo 3: Double 24” CMP floodplain drains installed under road fill.

Photo 4: Laid up headwall on outlet of floodplain drains. Invert has been set high on the bank to
allow discharge at flood stage.

Greene County Route 13A Culvert Upgrade Project
Photo Page 4: Completed Culvert

Photo 11: View looking downstream from new culvert

Photo 13: Culvert outfall and small rock on left bank. Trees,
shrubs and willows were planted for long term stability

Photo 12: Light rock on left bank below outfall, note trees and
shrubs planted along the banks

Greene County Route 13A Culvert Upgrade Project
Photo Page 3: Construction

Photo 5: Old culvert removed and ready for excavation and
preparation of the culvert base.

Photo 6: Temporary settling basin constructed in the downstream channel to treat sediment laden water.

Photo 7: Footer and gravel base being prepared for placement
of the culvert.

Photo 8: Culvert sections being set and leveled on tamped stone
base,

Photo 9: A large crane was needed to lift and set sections, power
lines needed to be relocated to facilitate setting of the sections.

Photo 10: Culvert in place before backfill, looking upstream
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