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Section 1:  Introduction/Goals  

 

 The Village of Middleburgh has a history of flooding from both the Schoharie Creek and Schoolhouse Creek (aka 

Gorge Creek). Gorge Creek is a high gradient flashy stream that originates from a V notch alluvial valley with many areas 

of incision. These conditions had worsened after Hurricane Irene in August of 2011 and have continued to worsen over 

the past decade. After flooding in 1996 Gorge Creek was identified in a FEMA study as a consistent source of sediment 

into the Schoharie Basin and a sediment trap was proposed because of that study. In 2014 Gorge Creek was identified 

again as a priority stream for flood mitigation during numerous public NY Rising Recovery Communities meetings and 

was awarded funding for mitigation because of the NY Rising Recovery Reconstruction Plan where it was deemed the 

highest priority project for the Village of Middleburgh. The project included the installation of a sediment basin and 

additional culvert installation under Main Street ¼ mile downstream of the new sediment basin. The project was 

completed in 2022 and has helped eliminate overbank flooding on Main Street. This plan hopes to address instability 

that still exists immediately upstream of the sediment basin. Despite a new conveyance under main street being 

designed to handle 100-year flood events, and a 1,000,000-gallon sediment basin which has met expectations by 

attenuating flood flows and capturing sediment, there is still an issue with excessive bedload entering the system. The 

sediment basin has had to been cleaned out by State and Town assets twice since the project’s installation. Sediment is 

still entering the culvert under main street and is likely entering the Schoharie Creek and eventually the Mohawk. The 

goal of this project is to reduce the amount of incision and bank erosion that occurs upstream. This will reduce several 

tons of sediment and woody debris that enters the channel every year. The project will also restore previously 

abandoned floodplain connection that is currently causing mass failures, tree felling, and is currently compromising 

access to at least one residence and flood risk to at least 5 other residences.   

 

By using a Natural Channel Design approach, this project will use organic materials where possible and seek to restore 

natural stable conditions to a dynamic stream system. Project design will seek to restore the stream to preflood 

conditions with well thought out mechanisms in place to prepare this area for the eventual impacts of climate change. 

By using native materials where possible the project hopes to develop a more cost-effective restoration plan that will 

last well into the future.    

 

This document shall be updated annually, as and if improvements or changes in conditions within the stream basin 

occur, such as creation of floodplain areas, bridge/culvert resizing, or alterations to stream channel dimensions. 
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Section 2:  Stream Watershed Area Description  

 

• Watershed Map:  

 
Fig 1. Wide view of entire Mohawk Watershed Area with Gorge Creek Callout 

 

• Sub-watershed Map:  

 

 
Fig 2. Gorge Creek Sub-watershed 
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• Infrastructure Affected: This project seeks to protect three bridges and culverts, one of which was installed 

as part of the NY Rising funds administered by the Governors Office for Storm Recovery (GOSR) at a cost of 

3.6 million dollars. It will also protect the entire Middleburgh Business District and State Route 145 as it 

passes through Middleburgh. 

 

 

   

• Stream flow information: Because there is no stream gauge at this location there is no data for baseflow. 

Anticipated flood flows for recurrence interval storms from 1.5 year to 500-year events are noted in the 

table below which was derived using USGS Streamstats (see Table 1). 

 

 

 

 

 

 
       Table 1. Peak Flow based on Regression Equations for Schoolhouse Creek Middleburgh NY 
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Current Stream Conditions:  
 

Upper Gorge Creek currently has an average stream slope of 4.7% (see Fig 3). The average bankful width 

(Wbkf) in the most incised areas is 16.5 feet wide while Streamstats shows an average Wbkf of 22.4 feet and 

the most stable cross section provided a Wbkf of 23.5 feet (Fig 4). Perhaps most compelling is that the 

Entrenchment Ratio (ER) in the upper sections of the reach is 1.2 showing a propensity for downcutting and 

scouring. Streams with an ER less than 1.4 are considered vertically contained and are prone to 

downcutting. Streams with an ER greater than 2.2 are not entrenched and as such are not prone to 

downcutting. Because upper Gorge Creek maintains an ER less than 2.2 for the entirety of the profile, the 

entire reach is either moderately entrenched or vertically contained warranting use of instream grade 

control. Also, because the reach lacks an adequate floodplain along the upper 428 feet, grade control 

becomes critical to stabilize the channel and reduce stream power.  

 

    Fig 3. Longitudinal Profile for Upper Gorge Creek 5/15/2026 

 

 
Fig 4. Typical Cross sectional Profile at station 202 
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Section 3:  Pre-Storm and Post-Storm Monitoring Assessment  

 

• No pre-flood geomorphic data exists on Gorge Creek. With advances in Natural Channel Design protocols 

and the development of more accurate hydraulic modeling over the past decade or more, pre- and post-

flood data will be more readily available.  

• Gorge Creek was identified as a flashy dynamic watershed after floods in 1996, and then again after 

Hurricane Irene in 2011. Several complaints from residents about storm damage in 2011 specifically 

triggered multiple site visits where evidence of severe streambed downcutting were observed (see Fig 5).  

 

 

 

 
Fig 5 Study reach of Gorge Creek in August 2011 showing severe bed incision 

 

 

 

 

 

 

 

o Stream Corridor Assessment- Beginning in the spring of 2026 the Schoharie County Soil and Water 

Conservation District conducted surveys of Upper Gorge Creek to determine whether channel 

instability would persist almost 15 years after Hurricane Irene. Despite some redeposition of 

bedload and evidence of limited bank recovery the channel dimensions still indicate that excessive 

bed and bank scour and erosion will continue indefinitely. There is a prevalence of cantilevering 

trees throughout the upper reach and the active channel is littered with woody debris (Figs 6-7).   
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Fig 6 View downstream from top of study reach 

 

 
Fig 7 Gorge Creek near top of Longitudinal Profile 

 

o Road/Stream Crossing Assessments. – Situated at the top of the study reach is a private bridge with 

a span of 15 feet. Despite the recommended bankful width being 23 feet, this bridge appears to be 

conveying flood flows, however it may be necessary to install grade control immediately 

downstream to prevent scouring and erosion. The bridge appears to sit atop of a concrete skirt with 

a drop height of approximately 4 feet to the stream bottom downstream. The installation of grade 

control downstream will dissipate energy and create a smoother transition to the natural streambed 

immediately downstream (see Fig 8). 
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Fig 8 View of private bridge outlet showing 4-foot drop to grade 

 

 

o Hydraulic Modeling. HEC-RAS was outside the scope of this study but will be included in a more 

comprehensive analysis in the future. 
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Section 4:  Identified Problematic Areas and Prioritization 
 

• Problematic Area Map:   
 

 

 
Fig 9 Aerial Map showing problem areas in relation to the Village of Middleburgh Assets 

 

Section 5:  Stream Sediment and Debris Removal Plan 

 

• Stream Dimensions: StreamsStats has estimated a bankfull width of 22.4 feet for Upper Gorge Creek at the 

study reach. Reference data collected at the most stable cross section within the 0.8-mile reach aligned closely 

with this and the survey illustrated a 23.5-foot width and 1.28’ depth at bankfull. Therefore, the channel width 

from station 0+00 to approximately station 3+75 will require modification of the bankfull channel width to more 

closely align with this ideal channel width. This will be most easily achieved by elevating the streambed at this 

location approximately 3 feet to reconnect the stream with previously abandoned flood benches. Just widening 

the channel at these locations is not practical and would present a safety risk by undermining high banks on 

both sides of the channel. Raising the bed up to meet the ideal channel dimensions will minimize the amount of 

bank grading necessary to achieve this. Because of the extreme slope present onsite due to the amount of 

incision, grade control structures will be included in the design. This would dissipate energy and prevent the 

stream from downcutting back to its current condition. This will allow designers to reduce the stream gradient 

from the current 5.48% to 4.19% or less.  
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• Stabilization Activities: Cross vanes will be required for this project to provide grade control and dissipate 

energy (see Fig 10). 

 

 

 

Fig 

Fig 10. Graphic depicting use of cross vanes for restablishing a step pool complex in high gradient streams (Rosgen) 

 

 

 

11 
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Fig 11. Grade Control for upper Gorge Creek Sediment Management Plan 

 

Using the Rosgen formula for establishing structure spacing (Ps+8.2513S-0.9799 ), it was determined that vanes would 

need to be spaced approximately 40 feet apart (see Fig 12). This is a function of bankfull width and slope. Because the 

stream gradient is 5.48% for the first 182 feet vane spacing will create a step pool sequence as required. Between 

station 202 and 336 the stream assumes a slope of 4.19% which will allow for wider spacing of 50 feet, and then the 

channel transitions to a somewhat stable segment with revegitating banks etc. From station 3+50 to 4+50 there may be 

an opportunity to taper approximately 100 feet of the right bank to create a floodplain bench which will further aid in 

reducing velocity and scour along the last 200 feet of channel reach (see Fig 12). This option should be researched as this 

plan progresses. 

 

Fig 12. Near end of study facing upstream. Potential area for bank tapering (on left). 
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• Sediment and Debris Removal Plan: The intent of this plan is to reduce the amount of sediment and debris 

that is entering the Gorge Creek, and the Schoharie Creek and Mohawk River. By restoring the stream back to 

the proper channel dimensions and providing grade control to help keep it there (see Fig 13), this project will 

reduce sedimentation to all areas downstream and will also improve the local habitat. As a biproduct this 

project will also reduce the chance of flooding in the Village of Middleburgh and protect assets previously 

installed to achieve that same goal. 

 

 

Fig 13. Proposed cross section modifications on upper Gorge Creek Stations 0+25 to 3+00 
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Section 6:  Documentation and Record Keeping 

Municipalities should use this section to discuss the required permitting process and steps they have taken to obtain 
approval for the activity of removing the sediment and debris from the identified problematic stream reaches. The 
Training Manual provides a section on Environmental Permitting that can be used as a guide to developing this 
section. 

• Include completed permit application forms and a list of the agencies involved.  Include a description of the 
municipalities protocol for proper record keeping  

o Copies of all permits, the corresponding attachments, plan sketches, engineering drawings and 
before and after photos of those projects to use as examples for continued/future work 

o Documentation of all work and costs for potential state and federal reimbursement 

o Copies of inspection reports, etc.       
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Section 7:  Approvals 

Before work commences, final stream sediment and debris management plans must be reviewed and approved by the 

local Soil and Water Conservation District Office, in consultation with the NYSDEC Regional Office. In some instances, 

the Soil and Water Conservation District may find specific aspects of the plan require more detailed review and 

stamped approval by a licensed Professional Engineer.   

 

 

Approval Signatures 

The individuals listed below are authorized to sign and execute this management plan on the date appearing below their 

respective signatures. 

Soil and Water Conservation District Managing Municipality 

By: By: 

Printed Name: Printed Name: 

Title: Title: 

Dated: Dated: 
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Appendix A:  Permit Application Forms 

• Most work conducted as part of a stream sediment and debris management plan will fall under the NYS Joint 
Application process. The Joint Application Form is used to apply for permits from several agencies. The 
following links provide details on completing the Joint Application Form: 

o http://www.dec.ny.gov/permits/6222.html 

o http://www.dec.ny.gov/docs/permits_ej_operations_pdf/jntappinstruc.pdf 

o http://www.dec.ny.gov/docs/permits_ej_operations_pdf/jointapp.pdf 

 

• Once a municipality has completed the plan, this section can be incorporated into the previous section.  

• An Agricultural Environmental Management (AEM) stream corridor assessment may be needed for 404 Army 
Corps of Engineers (ACOE) permits. 

• Minor projects may fall under ACOE Nationwide Permits, some of which may require a pre-construction 
notification. Any significant alteration within stream channels below ordinary high water would likely 
require an individual ACOE 404 permit.  

• Projects that fall under ACOE Nationwide Permits may be required to apply for and obtain a Water Quality 
Certification from DEC indicating that the proposed activity will not violate water quality standards. 
 

http://www.dec.ny.gov/permits/6222.html
http://www.dec.ny.gov/docs/permits_ej_operations_pdf/jntappinstruc.pdf
http://www.dec.ny.gov/docs/permits_ej_operations_pdf/jointapp.pdf
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Appendix B:  Infrastructure Deficiencies Tracking  

• This section should provide an updated spreadsheet list of recommended stream infrastructural 
improvements (i.e. bridge and culvert replacement, floodplain creation, etc.), along with estimated costs 
and prioritization for the watershed if they exist.  For example: 

o Milone & MacBroom Inc (MMI) 2014 study infrastructure recommendations. 

o DEC’s September 2017 North Atlantic Aquatic Connectivity Collaborative (NAACC) Study 
recommendations regarding culvert upgrades.   

• This section should also include any identified deficiencies and further needs identified during the pre- and 
post- storm monitoring assessments. 

• The overall intent of this document is to focus on repetitive problematic areas where sediment and debris 
blockage requires removal and/or re-establishment of stream channel geometry.  Tracking of infrastructural 
deficiencies is recommended for use when additional funding sources and improvement programs become 
available.        
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Appendix C:  Labor and Equipment Inventory (Optional Section) 

• This section should include pertinent contact information (Staffing, contractors, emergency numbers, etc.) 
and equipment inventory along with location.  

• This section should identify how much manpower and type(s) of equipment needed for each of the 
problematic areas.    
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