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Meads Creek Watershed 

Strategic Action Plan 

 

June 2007 
 
 

Executive Summary 
 
Meads Creek is a stream that is plagued by severe flooding problems and excessive streambank 
erosion.  There are also water quality concerns.  Because these problems occur within the context 
of the watershed that drains into Meads Creek and its tributaries, the Strategic Action Plan 
addressing these issues encompasses the entire watershed.  The Strategic Action Plan compiles 
existing information about watershed characteristics, ongoing efforts to implement improved 
practices, and recommendations for future activities. 
 

 
State of the Watershed 
 
Data collection efforts in the Meads Creek Watershed include:   

• Flood damage information – Flood damage from Meads Creek in the Town of Erwin in 
1996 (two floods) exceeded $6 ½ million.  

• Streambank erosion assessment – Eight miles of eroding streambank have been 
documented, resulting in an estimated 1,400 tons/year of sediment.  

• Water quality monitoring – Water quality conditions range from poor to excellent (based 
on biological assessments by the MCWCC).  

• Groundwater level measurements – Groundwater occurs at very shallow depths in many 
parts of the valley, which may contribute to flooding problems (due to limited storage 
capacity in the unsaturated zone) and contamination from septic systems. 

• Evaluation of surface and groundwater interactions – The base flow in Meads Creek 
(during dry periods) is fed by groundwater; some tributaries are losing streams that recharge 
the aquifer. 

• Stream gauges – Locally owned gauges at the Meads Creek Road bridge (near BOCES) and 
the Taft Road bridge provide a continuous, real-time record of stream height in Meads Creek.  
Data collection and analysis are underway to enable future use of these gauge sites for flood 
forecasting. 

 
 
Implementation Efforts 
 
Water resource concerns in the Meads Creek watershed are being addressed through a variety of 
local implementation efforts.  Ongoing programs include: 

• Training and Public Information 

• Floodplain Management 

• Flood Warning 
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• Streambank and Channel Stabilization – A variety of streambank and channel 
stabilization techniques have been implemented along about 1 ½ miles of stream. 

• Wetlands – 14 acres of constructed wetlands provide water detention benefits to attenuate 
flooding. 

• Stormwater Management  
 

 
Recommendations 
 
The Meads Creek Watershed Strategic Action Plan presents recommendations for addressing the 
problems associated with Meads Creek and its tributaries.  

• Support the Meads Creek Watershed Citizens’ Committee (MCWCC ) – The MCWCC 
can facilitate planning, implementation, education, and public involvement.   

• Conduct Public Education and Outreach – An informed public is crucial to the 
implementation of improved stream and watershed management. 

• Implement Stream Remediation Projects – Careful implementation of stream remediation 
projects is recommended to protect development and stabilize the stream channel, utilizing 
natural stream design techniques wherever possible. 

• Develop a Surface Water Model of the Meads Creek Watershed – Hydrologic modeling 
can be used to evaluate alternative flood control options and develop a flood management 
strategy. 

• Promote Stream Corridor Protection and Floodplain Management – Protection of lives 
and property requires a commitment to preventing inappropriate new development in flood-
prone areas, protecting or removing existing development, and restoring beneficial floodplain 
functions.   

• Promote Watershed Stewardship – Land use activities throughout the watershed should 
integrate drainage considerations so that flooding and water quality problems are not made 
worse. 

• Improve Flood Warning and Emergency Response Capabilities – In order to protect lives 
and property, flood warning and response capabilities should be enhanced through additional 
data collection/analysis, flood forecasting, inundation mapping, and training. 

• Conduct Additional Characterization of the Meads Creek Aquifer – A better 
understanding of the valley aquifer could be used to more effectively protect and manage the 
valley’s groundwater resources.   
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State of the Watershed 
 
Watershed Characteristics  
 
 Located at the headwaters of the Chesapeake Bay 
Watershed in the Chemung/Cohocton River Basin, 
Meads Creek is typified by its steep, flashy topography, 
alluvial outwash soils, and forested hillsides.  The 
watershed totals 70 square miles in Steuben and Schuyler 
Counties (Towns of Orange, Bradford, Hornby, Erwin, 
and Campbell). 
 
The Meads Creek watershed is predominantly rural with moderate development pressure.  Its 
topography consists of steep upland hills descending to an alluvial floodplain valley.  
Development is concentrated on the valley floor, where flooding is a common occurrence.  
Approximately 85% of the watershed is forestland, most of which is owned by the State of New 
York, managed as both state forest and recreation areas.   
 
Meads Creek and its tributaries include both stable stream reaches—with healthy connected 
floodplains and riparian areas—and unstable, entrenched stream reaches—with no 
stream/floodplain connection and unprotected and eroding banks.   
 
 
Background 
 
The Meads Creek Watershed is ranked as a high priority for restoration and protection by both 
the Steuben and Schuyler County Water Quality Coordinating Committees (“Water Quality 
Strategy for Steuben County, 2002” and “Schuyler County Water Resource Strategy, 2007”).  
The NYS Department of Environmental Conservation (DEC) included Meads Creek on the 1998 
and 2004 Priority Waterbodies Lists (PWL), indicating that water quality problems should be 
addressed. 
 
Meads Creek was ranked as a high priority watershed in the “New York State Watershed 
Restoration and Protection Action Strategy (WRAPS) for the Susquehanna and Chemung River 
Basins” published in March 2002.  High Priority was assigned to this watershed for both water 
quality restoration and natural resource restoration.  The watershed had one of the greatest gains 
in population from 1990 to 1999, with the Town of Orange population increasing by 12%.  It 
was one of only 5 sub-watersheds out of 35 in the Chemung Basin with either a high or medium 
priority for land use protection, based on relationships between population densities, land use 
laws and topography.  The population/development pressure on the floodplain is severe, and 
historically municipalities have routinely removed gravel from the stream channel to alleviate 
flooding.  Repeated clearing of the channel with heavy equipment has disrupted aquatic life and 
may contribute to ongoing channel instability and erosion problems.   
 
The Meads Creek Watershed Citizens’ Committee (MCWCC) was formed in June 2004 as a 
result of flooding and property erosion issues raised by residents during an open forum (held in 

Meads Creek Watershed 

 
Area:  70 square miles 
            44,807 acres 

Wetlands:  606 acres (1.35%) 

Urban Area:  283 acres (0.63%) 

Agriculture:  5,451 acres (12.17%) 
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May 2004) about creation of wetlands in the watershed.  The mission statement, goals and 
proposed actions for the MCWCC are given in Attachment A.   
 
The MCWCC conducted a survey of watershed residents in the fall of 2004.  The top three 
concerns among residents were: 

• Flooding/storm runoff and debris, 

• Streambank erosion, and 

• Roadways and ditches. 
In addition to assigning a high priority to flooding, many respondents also cited flooding as a 
reason for their concern about other issues.  Examples include:  “More development would 
aggravate downstream flooding.”  “Sluice pipes are too small and become plugged in heavy 
rains.”  “We can no longer have one field plowed because the high water and debris in the creek 
prevent access.”  “Keep having to have septic pumped because of high water.”  “They log so 
much that water runs down hill.”  “We had to put a new well in due to flooding.”  The survey 
results are summarized in Attachment B. 
 
A Chesapeake Bay Small Watershed Grant from the National Fish and Wildlife Foundation has 
enabled the MCWCC and local agency partners to work toward the development and 
implementation of watershed management strategies.  Components of this project included: 
education, data collection/analysis, demonstration projects, and dissemination of watershed 
information.  The project results are integrated into this strategic action plan and detailed in 
Attachment C.  
 
 
Flooding History 
 
Flood damage from Meads Creek has been an ongoing problem, impacting homes, businesses, 
and highways.  The most severe flooding documented in this valley occurred during the “Finger 
Lakes Flood” in July 1935, when an estimated 12 inches of rain fell on the upper watershed in 9 
hours.  Meads Creek has caused flood damage to homes, property, and businesses in 1935, 1956, 
1972, 1975, 1976, 1980, 1984, 1993, 1995, 1996 (twice), 2003, 2004, and 2005.  An ice jam 
developed in Erwin in 1979.  Flood damage was prevented by sand bagging during the Hurricane 
Beryl flood in August of 1994.  On numerous other occasions, water has been over the banks, 
threatening buildings and damaging property.   
 
Two severe floods on Meads Creek in 1996 (January and November) resulted in flooding of 
numerous homes and businesses and the closure of major transportation routes.  The total 
documented flood damages from the two floods in the Town of Erwin is approximately $6 ½ 
million plus expenses for emergency operations.  Extensive additional damages occurred in the 
Town of Campbell and in Schuyler County.   
 
Severe thunderstorms in July 2003 caused flash flooding throughout the Meads Creek watershed.  
Flooding of Meads Creek again necessitated closure of both Interstate 86 and State Route 415, 
blocking east-west traffic through Steuben County.  A bridge was washed away in Schuyler 
County.  Numerous homes and roads were damaged. 
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Flooding in Victory Village, July 2003. 

 
 

 
Erosion damage to Taft Road following localized thunderstorms on July 22, 2003. 
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High water in Meads Creek near Monterey on October 20, 2006. 

 
 
In June 2005, an isolated, extremely intense downpour caused flooding in the Sexton Hollow and 
Switzer Hill areas of the watershed.  One landowner reported about 3 1/2 inches of rain in less 
than 2 hours.  This localized flash flood event caused more than $200,000 in damage to Town 
and County roads, bridges, and culverts.  Several houses were flooded and one moved off its 
foundation.   
 
The Meads Creek resident survey elicited numerous comments about flooding problems in the 
watershed.  These include:  “Basement floods with every bad storm.”  “Floods in 1996 and 2003 
forced evacuation; cost of cleanup and replacement of damaged property greater than $10,000.”  
“Access road to my property is washed out every year.”  “Constant flooding in my cellar.”  
“High waters wash out all the alternate routes and most residents are trapped until streams go 
down.”  “My tenant house gets flooded all the time.”  “My garage and yard have been flooded 3 
times in last 2 years.”  “We are very anxious and have to be prepared to evacuate every time we 
get a long, hard rain.”  “I am tired of water everywhere.” 
 
 
Streambank and Channel Instability 
 
Channel instability poses serious problems at many locations in the Meads Creek watershed.  
The resulting erosion threatens development at numerous sites (yards, roads, bridges, buildings, 
etc.).  Streambank erosion also leads to deposition of large volumes of sediment, trees, and 
debris within the stream channel, which obstructs flow and aggravates flooding problems. 
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Observations of extensive erosion problems in the Meads Creek watershed are consistent with 
sediment fingerprinting research, which evaluates the relative importance of bank erosion to the 
sediment loads of area streams.  Unpublished results indicate that 92% of the fine sediment load 
in Meads Creek may be from streambank sources (Gregory N. Nagle, personal communication, 
2007).  High rates of streambank erosion are often an indication that a stream is adjusting to 
changes within the channel or watershed.  Channel modification, timber harvesting, agricultural 
practices, and development can all impact a stream system.  Stream channel adjustments to these 
changes may continue for decades. 
  
The streambed and banks of Meads Creek and many of its tributaries are comprised of loosely 
consolidated glacial and fluvial deposits, which are highly susceptible to erosion.  This natural 
instability has been compounded by efforts to improve flow within the creek and prevent flood 
damage.  Channel straightening, gravel removal, filling of floodplains, removal of streambank 
vegetation, and other alterations have changed the energy balance within the stream system.  
When those features that naturally dissipate a stream’s energy are removed, surplus energy 
contributes to bank erosion, which changes the location and shape of the channel until a new 
dynamic equilibrium is established.  Alteration of the channel geometry also changes the 
stream’s ability to transport sediment, resulting in deposition of sediment within the channel. 
 
 

 
Trees and gravel deposited within the stream channel as a result of extensive bank 

erosion. 
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MCWCC members received in-stream training in streambank erosion assessment.  

 
 
Extensive fieldwork has documented the streambank instability problems along Meads Creek 
and its tributaries.  Interns and volunteers, with training by SWCD staff, have documented the 
locations of streambank erosion sites with a GPS (global positioning system) unit.  Of the 120 
miles of stream within the watershed, 70 miles (372,500 feet) have been assessed for streambank 
erosion problems.  The map in Attachment D shows the locations of the 478 streambank erosion 
sites that have been mapped to-date.  Measurements of the eroding banks and other 
characteristics were documented at each site.  Nine of the sites had eroding streambanks that 
were 50 feet high or higher, with the maximum bank height of 120 feet.  In total, 8 miles (42,529 
feet) of eroding streambank were documented.  Continued streambank monitoring will enable 
identification of new erosion sites and documentation of areas in which the banks have become 
stabilized. 
 
Utilizing a methodology developed by the Natural Resources Conservation Service (NRCS) for 
quantifying streambank erosion in New York (“New York Procedures for Calculating 
Streambank Erosion” in New York State field Office Technical Guide, Section I – Erosion 
Prediction, by USDA-NRCS, p. 59-66), it is estimated that about 1,400 tons/year of sediment is 
eroded from unstable banks in the surveyed portions of the Meads Creek watershed.  Part of this 
sediment is transported downstream, eventually to the Chesapeake Bay.  In areas where the 
sediment supply exceeds the stream’s ability to move it downstream, material is deposited in and 
near the stream channel.  High flow events will re-mobilize some of these deposits, carrying the 
sediment farther downstream and leaving new deposits when the water level recedes.  Both 
erosion and deposition are currently changing the shape of the stream channel.   
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Water Quality 
 
Surface water quality in Meads Creek is monitored periodically by the NYS Department of 
Environmental Conservation (DEC) and Susquehanna River Basin Commission (SRBC) as part 
of Chemung Basin water quality surveys.  The SRBC conducted a Subbasin Survey of the entire 
Chemung Basin in 2006, with one-time assessment of water chemistry, macroinvertebrates, and 
habitat (results not yet published).  An ongoing (2007) follow-up assessment of the Cohocton 
Basin includes quarterly monitoring of Meads Creek at the Route 415 bridge (for nutrients, 
sediments, and metals) and sampling at two sites in Coon Hollow (near the Southern Tier Auto 
Recycling Center) for BTEX. 
  
The NYS DEC prioritizes water quality problems in terms of whether a waterbody supports the 
existing or expected best use, as indicated by the waterbody’s classification.  Meads Creek is a 
Class C(T) stream, meaning that it should support non-contact activities and fisheries, including 
a trout population.  A major tributary is Dry Run, part of which is Class C(TS), indicating that it 
may also support trout spawning.  The minor tributaries and lower reach of Dry Run are Class C, 
indicating that they should support fisheries and non-contact activities.   
 
Meads Creek and its tributaries are included on the NYS Priority Waterbodies List (PWL) of 
streams that do not support their best use.  Lower Meads Creek, Upper Meads Creek, Dry Run, 
and tributaries are listed as waterbodies with minor water quality impacts.  The data sheets for 
these stream segments (in Attachment  E) cite stressed habitat and hydrology due to silt/sediment 
pollution from streambank erosion and habitat modification (“The 2004 Chemung River Basin 
Waterbody Inventory and Priority Waterbodies List,” NYS DEC, released May 2007).   
 
Biological (macroinvertebrate) assessments of Meads Creek by the NYS DEC have indicated 
non-impacted water quality conditions (at Route 417 in 2002, East Campbell in 1997 and 1998, 
“The 2004 Chemung River Basin Waterbody Inventory and Priority Waterbodies List,” May 
2007).  Water quality testing by the Susquehanna River Basin Commission (near Coopers Plains 
in 1997) found no water quality problems and a slightly impaired biological condition (“Water 
Quality and Biological Assessment of the Chemung Subbasin,” Publication No. 198, September 
1998). 
 
The Meads Creek Watershed Citizens’ Committee (MCWCC) has initiated a long-term stream 
monitoring program.  A Volunteer Water Quality Monitoring Workshop was held in the 
watershed on August 12, 2006, with 19 participants.  The Izaak Walton League of America 
(Save our Streams Program) provided training in the use of benthic macroinvertebrate (BMI) 
monitoring techniques for assessing water quality impacts.  The MCWCC has subsequently 
conducted BMI water quality monitoring following the Izaak Walton League of America Save 
Our Stream Quality Assurance Program Protocol.  The results of these BMI assessments are 
provided in Attachment F and summarized below: 

• Narrows (upstream of Taft Road), 8/12/2006 – fair to good  

• Above old Coon Hollow bridge, 9/26/2006 – fair  

• Coon Hollow tributary, just below Southern Tier Auto Recycling Center 10/31/2006 – poor 

• Narrows (upstream of Taft Road), 11/15/2006 – poor  

• Narrows (upstream of Taft Road), 6/26/2007 – excellent 
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A BMI workshop provided training in sampling techniques and identification of benthic 

macroinvertebrates. 

 
 
This monitoring program will help document the impact of recent and future projects designed to 
stabilize the stream channel and alleviate flooding. 
 
 

 
Generalized schematic drawing of groundwater in a subsurface aquifer. 
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Groundwater 
 
There are no municipal water supply wells or municipal water service in the Meads Creek 
watershed.  Potable water is obtained from private wells, including non-municipal public water 
supplies serving mobile home parks, restaurants, and a conference center.  Within the valley, 
groundwater is obtained from the valley-fill aquifer.  In upland areas, groundwater is obtained 
primarily from fractured sedimentary bedrock units. 
 
The Meads Creek valley-fill aquifer consists of course-grained glacio-fluvial and recent alluvial 
deposits.  The aquifer is mostly unconfined, meaning that it is not overlain by an impermeable 
layer and is open to the atmosphere.  In an initial effort to understand this aquifer, the U.S. 
Geological Survey (USGS) conducted (1) a well inventory in the Meads Creek valley and (2) 
synoptic groundwater-level measurements in 29 wells located within the valley.   This one-time 
measurement of groundwater levels throughout the valley was used to construct a map showing 
the elevation of the water surface (potentiometric surface) within the aquifer.  Arrows indicate 
the approximate direction of groundwater flow, which is generally toward Meads Creek.  This 
map and a summary of findings are in Attachment G.   
 
The synoptic water-level measurements were conducted in early June 2007.  Long-term 
observation well data from surrounding areas indicate that the measurements were made within a 
period of about average groundwater levels.  Although the measured depth to groundwater 
varies, it is very shallow (less than 10 feet deep) in many parts of the valley, with a median depth 
of 8.3 feet.  Aquifer recharge is primarily from the surface (infiltration of precipitation within the 
valley), sheet runoff from adjacent uplands, and from tributary streams that lose water into the 
ground when they enter the main valley.  Additional smaller amounts of recharge may be from 
bedrock adjacent to or underlying the aquifer. 
 

 
The USGS staff measured the depth of well water to 

develop a potentiometric map of the valley-fill aquifer. 
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The shallow water table in the Meads Creek valley probably contributes to the valley’s flooding 
problems.  Because the unsaturated sediment above the water table is relatively thin, it has a 
limited capacity to absorb and store precipitation.  During heavy rainfall or snowmelt events, the 
aquifer storage capacity near Meads Creek may fill quickly with excess precipitation becoming 
surface runoff, which flows directly into streams. 
 
A shallow water table can also be problematic for septic systems.  New York State standards 
(last updated in 1990) require a 2-foot separation distance between the bottom of the septic 
system and the seasonal high water table.  Since the standard trench depth is 2 feet, a seasonal 
high water table shallower than 4 feet would require additional expense for fill to elevate the 
septic system.  In addition, the valley has many existing systems that were installed prior to 
adoption of the 2-foot separation standard, some of which are dry wells that range in depth from 
8 to 12 feet.  Although the synoptic groundwater-level measurements may not represent the 
seasonal high water table, the resulting potentiometric surface map provides a general indication 
of areas where septic systems may impact shallow groundwater.  This information may be useful 
for general assessments regarding the proper location and design of new septic systems within 
the Meads Creek valley.  It can also be used to identify general areas in which existing septic 
systems are more likely to contribute to groundwater contamination due to the proximity of 
septic systems to the water table.   
 
Septic system problems can also be caused by flooding, which fills the system with water and 
can cause backflow into the building.  In Schuyler County, all new construction septic system 
components are required to be at least one foot above the 100-year flood elevation.  Floodplain 
management regulations in all municipalities in the watershed require that on-site waste 
treatment systems within the 100-year floodplain be located to avoid impairment to them or 
contamination from them during flooding. 
 
Groundwater quality has not been systematically tested in the Meads Creek watershed.  Some 
residents report that that their well water is very good; others report bad smells or concerns about 
contamination.  The primary contamination concern is that wells will be contaminated by septic 
systems that are inundated by shallow groundwater or floods.  Because groundwater occurs so 
close to the surface, some residents rely on shallow hand-dug wells, which are at increased risk 
of contamination by surface sources (because they are not usually properly sealed from the 
surface and are susceptible to overland runoff contamination sources).  In addition, wells that are 
flooded may become contaminated and require treatment prior to use for drinking if not properly 
sealed off from the surface.  Floodwater can be excluded from drilled wells by installing a 
watertight gasket and using the proper grouting methods around the well near the surface.  
Municipal floodplain management regulations require that new or replacement water-supply 
systems located within the 100-year floodplain be designed to minimize or eliminate infiltration 
of floodwaters into the system.   
 
Possible sources of groundwater contamination include a landfill on Manning Ridge Road 
(which accepts construction and demolition debris) and a large auto recycling operation in Coon 
Hollow.  However, no groundwater quality problems have been detected. 
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Due to the lack of deep wells in the valley, the thickness of the valley-fill aquifer is unknown. In 
order to determine the thickness of the valley-fill deposits and the configuration of the bedrock 
floor, the USGS plans to conduct up to two seismic refraction surveys in the summer of 2007. 
 
 
Surface/Groundwater Interactions 
 
The interaction between groundwater and surface water within the Meads Creek watershed is not 
well understood.  In order to help evaluate the role of groundwater and surface water 
interactions, stream gain-loss measurements were conducted in April 2006 by the U.S. 
Geological Survey.  Flow exchanges between the aquifer and streams were evaluated by 
measuring stream discharge in Meads Creek and selected tributaries during a period of base 
flow.  These measurements indicate that Meads Creek gains water along its course in a relatively 
consistent manner (about 3.9 cubic feet per second [cfs] per stream mile).  This gain of discharge 
indicates that the stream is fed by groundwater, which enters the stream by seepage through the 
bed and banks.  The stream channel carries both the groundwater component and surface runoff 
to the Cohocton River.  Three tributaries in the lower watershed (Dry Run, Stanton Creek, and an 
unnamed tributary near Taft Road) were found to be losing reaches, in which the discharge 
decreases from an upstream site to a downstream site.  The losing streams are sources of 
recharge to the valley-fill aquifer.  The results of this study are reported in Attachment G.  
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USGS staff conducted reconnaissance to select suitable sites for the stream gain-loss study, such 

as this location where a stream (unnamed tributary No. 3) flows across the contact between 

bedrock and the loosely consolidated material of the valley-fill aquifer.  Site sketches and GPS 

locations were obtained at each site. 

 
 

 
Unnamed tributary to Meads Creek showing USGS discharge measurement equipment including 

a yellow “tag-line” for measuring the width of the stream and a wading rod and current meter 

(on left bank) for measuring discharge. 
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Dry streambed of Stanton Creek (tributary to Dry Run).  Flow 

upstream indicates that this is a losing reach of stream.   

 
 
Stream Gauging 
 
The Environmental Emergency Services, Inc. (EES) has installed two stream level gauges on 
Meads Creek as part of their automated gauging network.  The Meads Creek Gauge is located at 
the lower Meads Creek Road bridge (about 2 miles from the mouth of Meads Creek); the Taft 
Road Gauge is located above the confluence with Dry Run at the Taft Road bridge over Meads 
Creek.  Both are bridge-mounted stream gauges with sonic sensors that measure the distance to 
the water surface.  Real-time data are fed by telemetry to the EES Gustina Emergency 
Operations Center in the Corning Fire Station.   
 
The stream gauges provide a continuous record of the stage, or water height, recorded as the 
elevation above sea level.  In 2006, a preliminary discharge rating was developed for each gauge 
site to enable computation of stream discharge (or flow) from the gauge data.  The stream 
discharge was measured at various water levels to define the relation between stage and 
discharge.  However, these measurements were limited to low flow conditions under which the 
stream could be safely waded.  The results are presented in Attachment H.  Ongoing efforts are 
needed to verify these low-flow ratings and make any adjustments necessitated by changes in 
channel shape and characteristics. 
 
The value of the Meads Creek and Taft Road Gauges as flood warning sites would be 
significantly enhanced by extension of the discharge ratings into higher flow regimes.  In the 
summer of 2007, cross sections were surveyed to enable moderate extension of the rating curves 
using the slope-conveyance method.  Additional efforts are underway to obtain assistance with 
high stage flow measurements at the two gauge sites. 
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Sonic sensor in the stream gauge mounted on the Taft Road bridge 

measures distance to the water surface, which is transmitted by 

telemetry, enabling real-time access to stream level data.   

 
 

Implementation Efforts 
 
Training and Public Information 
 
Training and public information about water resource issues (stream management, flooding, 
stormwater management, etc.) are provided as ongoing programs by local and regional 
organizations in both counties (municipalities, Soil and Water Conservation Districts, Southern 
Tier Central Regional Planning and Development Board, Cooperative Extension, Emergency 
Management Offices, Upper Susquehanna Coalition, etc.).   As a tool for public education about 
stream processes, the Chemung County SWCD, STCRPDB, and USC developed a booklet 
entitled, “Stream Processes:  A Guide to Living in Harmony with Streams,” which has been 
provided to some watershed residents. 
 
Public information activities targeted specifically at audiences in the Meads Creek watershed 
include: 

• Public meeting to address flooding problems in Erwin and Campbell on November 18, 1996, 
attended by hundreds of people. 



Meads Creek Watershed Strategic Action Plan, June 2007 

17 

• Public information meetings about draft Flood Mitigation Action Plans held on January 26, 
1999 for Erwin and Campbell and February 3, 1999 for Schuyler County. 

• Public meeting to discuss wetland development in the Meads Creek watershed as a way to 
alleviate flooding problems; sponsored by the Steuben County Committee of the Sierra Club; 
presentation by wetland specialist with the Upper Susquehanna Coalition; held on May 1, 
2004; announced in both local newspapers as part of informative articles about wetlands. 

• Public meeting about formation of a citizen watershed advisory committee, with 
comments/presentations by watershed residents and the following local organizations:  
Steuben County SWCD, Schuyler County SWCD, Upper Susquehanna Coalition, Steuben 
County Emergency Management Office, and Citizens for Catatonk Creek (an effective 
watershed organization); held on June 5, 2004. 

• Public forum sponsored by the MCWCC on “Why a Stream Looks the Way It Looks;” 
presented by the Bradford County (PA) Conservation District; held at East Campbell Fire 
Hall on March 9, 2005; attended by about 30 people. 

• Meads Creek Watershed Residents Survey conducted by the MCWCC in the fall of 2004. 

• Volunteer Water Quality Monitoring Workshop on August 12, 2006 provided MCWCC 
members and other participants with training in the use of benthic macroinvertebrate (BMI) 
monitoring techniques for assessing water quality impacts (using the Izaak Walton League of 
America Save Our Stream Quality Assurance Program Protocol).   

• Streambank erosion assessment training for MCWCC members, conducted by the Steuben 
and Schuyler County Soil and Water Conservation Districts.  

• Periodic meetings of the MCWCC, which serves as a forum for interested residents and local 
agency personnel to discuss local watershed issues and concerns.  

 
 

 
MCWCC members were trained in procedures for assessing streambank erosion. 
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Floodplain Management  
 
All of the towns in the Meads Creek watershed participate in the National Flood Insurance 
Program and have local laws regulating development within mapped floodplain areas.  These 
regulations are intended to ensure that new development sited in the known flood hazard areas be 
reasonably safe from flood damage and not contribute to increased damage on other properties 
(due to higher water levels, increased velocity, or erosion).  In addition, the Schuyler County 
Watershed Protection law requires that on-site wastewater treatment systems be located one foot 
above the 100-year flood zone.  The Towns of Campbell and Erwin have implemented additional 
freeboard requirements, specifying that new buildings be elevated or floodproofed to a level two 
feet above the height of the 100-year flood.  (This two-foot elevation requirement is expected to 
take effect statewide in 2007 with adoption of the updated building code.)  The Town of Erwin 
qualifies for a 5% reduction in the cost of flood insurance by participating in the Community 
Rating System program and implementing measures that reduce flood damages. 
 
Protecting lives and property from flood damage is a high priority for the municipalities and 
counties in the Meads Creek watershed.  Flood mitigation actions that can be taken before a 
flood to reduce the vulnerability to damage have been identified in numerous local plans and 
implemented through a variety of local programs.  Relevant plans include: 

• “Flood Mitigation Action Plan, Town of Erwin and Town of Campbell,” August 1999; 
“Town of Erwin Revisions to Flood Mitigation Action Plan, Town of Erwin and Town of 
Campbell,” February 2002 – Documents flood hazards and problems, presents long-term 
goals for addressing those problems, and proposes action items needed to achieve the goals.   

• “Flood Mitigation Action Plan, Schuyler County,” October 1999 – Documents flood hazards 
and problems, presents long-term goals for addressing those problems, and proposes action 
items needed to achieve the goals.   

• Town of Erwin Project Impact Program, established in 1999 – Project Impact Committee and 
Flood/Flash Flood Subcommittee identified and prioritized concerns, priorities, mitigation 
measures, and educational needs. 

• “Town of Hornby Comprehensive Plan,” April 2002 – Includes policy and recommendations 
for reducing damage from flooding and streambank erosion. 

•  “Town of Erwin Hazard Mitigation Action Plan,” November 2004 – Assesses risks, 
recommends mitigation strategies, proposes implementation measures, and identifies 
mitigation projects for multiple hazards.    

• “Schuyler County Comprehensive Plan 2004” – Integrates suggestions for preventing 
damage due to flooding, flash flooding, and poor drainage. 

• “Schuyler County Water Resource Strategy,” 6th Edition, May 2007 – The Schuyler County 
Water Quality Coordinating Committee integrated flooding concerns, objectives, and tasks 
into their strategy.   

• “DRAFT Schuyler County Hazard Mitigation Plan,” February 2007 – Flash flooding is the 
highest priority hazard identified in this multi-hazard plan, which includes hazard analysis, 
risk assessment, and a hazard mitigation strategy. 

• “DRAFT Steuben County Hazard Mitigation Plan,” – Identifies flooding and flash flooding 
as high priorities throughout Steuben County; multi-hazard plan includes hazard analysis, 
risk assessment, and a hazard mitigation strategy. 
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Each of these plans presents recommendations for reducing the local vulnerability to flooding 
and flash flooding.  Many of the tasks and actions identified in these plans and strategies have 
been initiated or implemented.  Other recommendations require additional funding to implement.   
 
Fully achieving the flood mitigation goals and objectives of these plans is an ongoing process 
that requires continued commitment to: 

• preventing new development in locations with known hazards,  

• protecting or removing existing development located in harms way,  

• protecting and enhancing the natural and beneficial functions of floodplains (storing and 
conveying water and dissipating energy during high flow conditions),  

• implementation of stream management practices that promote increased stability of the 
stream systems, 

• protecting and enhancing watershed functions so that the amount of water and sediment 
delivered to streams is not increased,  

• improved management of drainage from roads and other development, 

• improved flood forecast and warning capabilities,  

• public education about emergency preparedness, and  

• excellent emergency services. 
 
 
Flood Warning  
 
Flash flood watches and warnings for the Meads Creek watershed are issued by the National 
Weather Service.  Additional flood warning information is provided by Environmental 
Emergency Services, Inc. (EES), a public-private partnership (encompassing Chemung, Steuben, 
and Schuyler Counties) that operates the Chemung Basin Flood Warning Service.  During flood 
events, trained Flood Warning Service volunteers support the County Emergency Management 
Offices by collecting and analyzing flood information and forecasts from a variety of sources.   
 
EES owns and operates a network of automated stream level, precipitation, and climate station 
gauges that supplement the information available from other sources.  In 2002, two Meads Creek 
stream level gauges were added to this network (located at the lower Meads Creek Road bridge 
and at the Taft Road bridge).  Real-time information from these gauges was used during a July 
2003 flood to monitor conditions in Meads Creek.  In 2006, two precipitation gauges were 
installed in the watershed at East Campbell and Hornby.  Another precipitation gauge is planned 
for the upper part of the watershed on Sugar Hill.  Additional rainfall information is provided by 
volunteer rain gauge readers who report high rainfall observations.  Real-time data from the EES 
gauge network are relayed by telemetry to the EES Gustina Emergency Operations Center 
(located in the Corning Fire Station), the Binghamton Forecast Office of the National Weather 
Service, and the Steuben County Emergency Management Office. 
 
 
Streambank and Channel Stabilization 
 
The Steuben and Schuyler County Soil and Water Conservation Districts have implemented 
numerous projects to stabilize the channel and banks of Meads Creek and its tributaries.  These 
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projects utilize various techniques to protect adjacent infrastructure, buildings, and property from 
erosion damage.  In addition to providing localized protection against bank erosion, these 
projects reduce sediment and nutrient loading in the stream system. 
 
In 1996, the Towns of Erwin and Campbell each established a Drainage (Stream Management) 
District to facilitate the implementation of river and stream work needed to mitigate flooding 
problems.  The work of the Districts is funded by the Towns and implemented by Town 
Highway Department personnel.  The Stream Management Districts collaborate with the Steuben 
County SWCD on implementation of streambank and channel stabilization projects. 
 
Since 2002, about 1 ½ miles of channel have been stabilized within the Meads Creek watershed.  
In addition, debris has been removed from many sections of channel to facilitate improved flow.  
These projects are summarized in Attachment I.  The total cost of stream stabilization projects 
implemented in Steuben County has been about $900,000, with funding from the Federal 
Emergency Management Agency (FEMA) Hazard Mitigation Grant Program, NYS 
Environmental Protection Fund, FEMA post-disaster Public Assistance funds, and local 
matching funds.   
 
The stream stabilization projects in the Meads Creek watershed are well suited as demonstration 
projects.  They utilize a variety of techniques including rock riprap, stacked rock walls, in-stream 
rock vanes, willow planting, high flow channels, and other techniques. 
 
 

 
Stacked rock wall stabilizes the bank of Meads Creek and protects Meads Creek Road. 
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MCWCC members planted willows to stabilize problem sites along Meads Creek. 

 
 
Rock vanes (also called stream barbs) have been used to stabilize many sections of channel.  
These are in-stream rock structures built below the water level to stabilize flow patterns within 
the channel and decrease the velocity adjacent to unstable banks.  They also create pools and 
riffles for fisheries.   
 
Willows have also been successfully established on many problem sites, including a large glacial 
escarpment, which was planted with 1,200 willows.  Once established, plants on the streambank 
and floodplain dissipate the stream’s energy and their roots help stabilize the soil.   
 
In several locations, high flow channels have been restored or constructed to convey water 
during periods of high flow.  These high flow channels (sometimes old stream channels) relieve 
some of the pressure from the banks by spreading out the stream flow into multiple channels.   
 
The NYS Department of Transportation is in the design phase of a planned project to replace the 
I-86 bridges over Meads Creek.  The highway has been repeatedly closed due to flooding at this 
location.  In addition to increasing the capacity of these bridges, this project will include wetland 
mitigation.   
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In-stream rock vanes have been used to stabilize flow patterns within the stream channel in the 

“Narrows” upstream of the Taft Road bridge.  

 
 
Wetlands  
 
Wetlands can provide water storage areas throughout a watershed, slowing down the rate at 
which water reaches streams.  Wetlands located in upland areas serve as natural sumps, holding 
water from rain or snowmelt and releasing it slowly. Wetlands located in floodplains provide 
over-bank storage areas that reduce flood peaks.  In addition, wetlands improve water quality and 
provide crucial habitat for a variety of wildlife. 
 
Meads Creek watershed contains 606 acres of wetlands, comprising 1.35% of the watershed area.  
This is the lowest percentage of wetland area for any sub-watershed in the Chemung Basin (from 
data assembled for the USC Chemung Basin Wetland Program, 2002).  This relative lack of 
wetlands may contribute, in part, to the severity of flooding problems in the Meads Creek 
watershed. 
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Natural riparian wetland in an abandoned stream channel along Meads Creek. 

 
 
The Upper Susquehanna Coalition (USC) has a local delivery program for creation of wetlands 
for flood attenuation, habitat enhancement, recreation, education, and groundwater recharge.  
With technical and design support from the US Fish and Wildlife Services “Partners for Fish and 
Wildlife Program,” the USC constructed 14 acres of flood attenuation wetlands at two sites in the 
Meads Creek watershed: 

• A 6-acre riparian wetland was constructed along an unnamed tributary to Meads Creek 
southwest of Monterey.  The wetland is fed by a series of ditches and high flows from the 
stream. 

• In 2006, an 8-acre wetland complex was constructed in forested headwaters of an unnamed 
tributary near Anthony Road (Schuyler County).  This complex impounds flow from two 
ditches that are residual from the land’s agricultural past, providing water detention in the 
very headwaters of Meads Creek. 

• Several complexes of vernal pools were constructed in early 2007 to add to the headwaters 
wetland complex near Anthony Road.  Vernal pools are seasonal wetlands that provide water 
storage and habitat following the spring melt and other wet periods and dry up at other times.   

 
The USC has additional wetlands scheduled for construction in the Meads Creek watershed 
during the summers of 2007 and 2008.  These include a 6-acre site on state forest land in the Pine 
Creek subwatershed, a 10-acre site in the headwaters of Dry Run Creek, a 5-acre wetland 
complex at the base of Meads Creek along the highway, and a possible large vernal pool 
complex on state forest land along the main stem of Meads Creek.  
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Created wetland along a Meads Creek tributary provides storage for flood 

attenuation. 

 

 

 
Wetland in the Anthony Road complex.  
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Stormwater Management  
 
Development, timber harvesting, road construction/maintenance, agriculture, and other land use 
changes often results in increased storm flow into streams.  This is a consequence of increased 
impervious surfaces (such as roofs and pavement, which do not absorb water), removal of 
vegetation (which intercepts, stores, and utilizes water), elimination of ponding areas, and 
concentrated flow in ditches or other drainageways.  Soil disturbance and concentration of 
overland flow can also result in soil erosion and increased delivery of sediment into streams.  
Projects that alter the local drainage patterns can thus aggravate flooding, bank erosion, and 
sediment problems.   
 
State and federal regulations require the utilization of stormwater management and erosion 
control practices for any construction project that disturbs one or more acre of land.  Because of 
the detrimental impact that development can have on roadside drainage systems and streams, the 
Town of Erwin includes additional stormwater management requirements in the local land use 
regulations.   
 
 

Recommendations 
 
Support the Meads Creek Watershed Citizens’ Committee (MCWCC)  
 
The Meads Creek Watershed Citizens’ Committee is instrumental to the planning and 
implementation required for improved water resource management in the Meads Creek 
watershed.  The Committee provides a valuable link between private citizens, municipal 
governments, and agency representatives.  The MCWCC can facilitate education and public 
involvement activities that foster a citizen based watershed ethic by encouraging local citizens to 
connect and engender responsibility for the landscape. 
 
It is thus recommended that municipal governments, local agencies, and other organizations 
support the MCWCC through promotion, active participation, assistance, and financial support. 
 
 
Conduct Education and Public Outreach  
 
An informed public is crucial to the implementation of improved stream and watershed 
management.  Individual property owners should understand and assume responsibility for the 
flood risks that they assume, as well as the potential impacts that their actions may have on 
drainage, stream stability, and water quality.  
 
The following is a list of possible education and outreach approaches that could be conducted in 
the Meads Creek watershed: 

• Educate local foresters, motor equipment operators, highway departments and local officials 
about basic stream and watershed principles through a series of workshops and guidance 
documents.  Example topics could include:   

o  “Understanding Stream Morphology” for contractors and highway departments 
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o “Watershed Basics – Linking Land Use to Water Quality and Quantity” for local 
officials and planning boards 

o “Forestry Best Management Practices” for local foresters, loggers, and forest 
owners 

• Develop a series of public forums about flood mitigation, stream management, septic 
systems, and other topics with guest speakers from other watershed organizations, 
universities, local agencies, etc. 

• Develop a brochure on proper stream management with agency contact information 

• Distribute additional copies of “Stream Processes: A Guide to Living in Harmony with 
Streams” (prepared by the Chemung County Soil and Water Conservation District, Southern 
Tier Central Regional Planning and Development Board, and Upper Susquehanna Coalition) 
to local officials, libraries, agencies, highway departments and local citizens.  

 

 
 
Implement Stream Remediation Projects  
 
If left alone, Meads Creek will continue to alter the shape of its channel and floodplain (through 
erosion and deposition) until a state of dynamic equilibrium is established.  Unfortunately, this 
process may take decades; and existing development is likely to be damaged by the natural 
evolution of the stream system.  It is thus recommended that stream channel instability problems 
in the Meads Creek watershed be addressed through careful intervention.  Stream remediation 
projects should be overseen or implemented by the Steuben and Schuyler County SWCDs, which 
have experience and technical expertise with stream management. 
 
Traditional streambank stabilization practices have relied heavily on riprap and removal of 
gravel bars.  By treating the symptoms rather than the causes, these practices generally provide 
only temporary relief and often aggravate erosion in other reaches of the stream.  A more 
successful approach to stream management is based on working with the stream, not against it.  
Applications utilizing natural stream design techniques utilize the channel shape and in-stream 
rock structures to create a stream channel configuration in which the energy is balanced.   
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A “triage” approach can be used to evaluate a stream problem, the causes, and the urgency of the 
situation before proceeding.  Highest priority for intervention is given to those situations that 
pose an immediate threat to a house, road, or other development.  An evaluation of the problem 
area and adjacent stream reaches (upstream and downstream) is conducted to understand the 
sources of the instability.  When the causes of the stream problem are understood, an appropriate 
remediation strategy can be developed and implemented. 
 
Additional streambank monitoring is needed to identify and document erosion problems on the 
tributaries that have not yet been surveyed (50 stream miles).  In addition, follow-up monitoring 
in areas that have already been surveyed can document changes over time.  This will be a 
valuable tool for evaluating the success of stream remediation projects.  In addition, natural 
processes may result in reduced erosion in some locations and development of new erosion 
problems in other areas.  Re-surveying of stream reaches already assessed will be particularly 
valuable following significant flood events.   
 
 
Develop a Surface Water Model of the Meads Creek Watershed  
 
Repeated flooding of the lower Meads Creek valley, with millions of dollars in damage, has led 
to recommendations that one or more flood control dams be constructed in the upper watershed 
to store floodwater and reduce downstream peaks.  However, a technical evaluation of the 
potential benefits of such a project has not been conducted.  It is recommended that a surface 
water model be developed for the watershed and used to evaluate alternative flood control 
options.  This model would encompass both the surface runoff characteristics of the watershed 
(hydrology) and the flow characteristics within the stream channels (hydraulics).  It would enable 
an improved understanding of the timing and amount of flow from various parts of the 
watershed.  Wherever possible, the model would utilize available watershed information, such as 
topography, soil type, groundwater flow patterns, and channel characteristics.  It could be 
calibrated using data from the EES gauging network.  The surface water model could then be 
used to develop a flood management strategy by evaluating the impact of potential flood control 
structures on downstream flooding.  The cost-effectiveness of proposed flood control structures 
could also be evaluated.   
 
The immediate recommendation is that the towns and counties solicit assistance from agencies 
with expertise in surface water modeling to clarify the data needs and characteristics of the 
proposed surface water model.  A cost estimate could then be developed and potential sources of 
funding identified.  Potential partners in developing a surface water model for the Meads Creek 
watershed include:  the Susquehanna River Basin Commission, U.S. Geological Survey, Natural 
Resources Conservation Service, and NYS Department of Environmental Conservation.   
 
 
Promote Stream Corridor Protection and Floodplain Management  
 
Construction of roads, houses, and other development adjacent to streams and in floodplains 
leads to conflicts between human use of the land and natural stream processes.  Large rainfall or 
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snowmelt events in the Meads Creek watershed will result in huge volumes of water and 
tremendous energy that will flood and erode.  Streamside activities should, therefore, allow for 
the physical behavior of streams and maintain the integrity of the stream system.   
 
The following approaches are recommended to protect lives and property in the Meads Creek 
watershed: 

• Strictly enforce the floodplain development standards established by the National Flood 
Insurance Program for all development activities (including structures, mining, dredging, 
filling, paving, excavation, drilling, storage of materials, wells, and onsite wastewater 
treatment systems).  Evaluate options for stricter floodplain management standards, such as 
limitations on hazardous materials in flood-prone areas. 

• Support development of updated floodplain maps for the Meads Creek watershed, based on 
LIDAR topographic data and improved hydrologic and hydraulic modeling. 

• New development should be set back an appropriate distance from stream channels to allow 
for flooding and channel movement without threatening development.  This can be 
accomplished through stream setback provisions or other regulations that prohibit 
construction adjacent to streams and encourage maintenance or re-establishment of natural 
streambank vegetation.  

• Promote property buyout projects in which high-risk structures (those subject to flooding or 
threatened by erosion) are purchased from willing sellers and removed or demolished.   

• Promote implementation of floodproofing measures to protect existing flood-prone 
development:  building elevation, elevation of utilities, sewer backup protection, sealing 
wells with watertight gaskets, drainage improvements, etc. 

• Promote projects that restore the natural and beneficial functions of floodplains and stream 
corridors:  creation of riparian wetlands, increased flood storage capacity, planting of riparian 
vegetation, exclusion of livestock from streams, etc.  

 
Technical assistance with implementation of these floodplain and stream corridor management 
recommendations is available from Southern Tier Central Regional Planning and Development 
Board (in conjunction with County Emergency Management Offices, Soil and Water 
Conservation Districts, Planning Departments, and others).   
 
 
Promote Watershed Stewardship  
 
Because streams collect water, sediment, and pollutants from the surrounding landscape, land 
use activities anywhere in the watershed can impact the quantity and quality of water reaching 
the stream.  Improved water management in the Meads Creek watershed can be achieved by 
promoting the following practices: 

• Land use planning to promote the location of news development in areas that are safe from 
flooding and do not adversely impact stream corridors and drainage patterns. 

• Improved site design to integrate natural resource and drainage issues into the design process 
for development projects. 

• Stormwater management at existing and new development sites to prevent soil erosion and 
compensate for increased runoff during and after construction.  Municipalities should 
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consider local procedures and/or requirements to ensure that New York State standards are 
met or exceeded. 

• Implementation of best management practices to control drainage from timber harvesting 
operations and minimize disturbance of streams. 

• Implementation of agricultural best management practices. 

• Improved management of drainage and sediment along private, municipal, county and state 
roads throughout the watershed.  Recommended management practices are presented in the 
“Water Quality Strategy for Highway Operations, Schuyler County,” January 2007 and 
“Water Quality Strategy for Highway Operations, Steuben County,” April 2007. 

• Proper design and construction of new onsite wastewater treatment systems, with particular 
attention to areas with a shallow water table.  Steuben County municipalities might consider 
a more active local role to ensure that state standards are met.   

• Upgrade or replace improperly functioning wastewater treatment systems to prevent 
groundwater contamination.  Explore options for providing financial assistance to property 
owners (such as the grant-funded Schuyler County project to cost-share the replacement of 
old metal septic tanks). 

• Provide municipal sewer service to existing development in the Long Acres area of Erwin. 
 
Technical assistance with implementation of improved watershed management practices is 
available from Southern Tier Central Regional Planning and Development Board, County Soil 
and Water Conservation Districts, Highway Departments, Planning Departments, and others.   
 
 
Improve Flood Warning and Emergency Response Capabilities  
 
Because developed areas along the tributaries and main stem of Meads Creek are prone to flash 
flooding and flooding, flood warning and emergency response activities are critical to protecting 
lives and property.  Recommendations for enhancing current flood-warning and response 
capabilities in the Meads Creek watershed include:   

• Analyze historic data from the stream level and precipitation gauges in the watershed to 
determine the relationship between peak flows at the upstream and downstream gauges and 
the time it takes for water to flow through the watershed.   

• Extend the existing discharge ratings for the Meads Creek and Taft Road stream gauges to 
high flow conditions.   

• Install at least one additional automated precipitation gauge in the upper part of the 
watershed (such as on Sugar Hill).   

• Increase the network of volunteer rain gauge readers in the watershed. 

• Working with the National Weather Service, utilize the stream and precipitation gauges to 
develop flood forecasts (of stage and arrival times) for Meads Creek (after discharge ratings 
for the gauges have been extended).    

• Develop flood inundation maps for the Meads Creek valley, delineating areas that are 
inundated at various flood heights measured at the stream gauges.   Development of these 
maps requires improved topographic data and hydraulic modeling (which should be 
developed for updated floodplain maps). 

• Provide ongoing training opportunities for emergency personnel, including the Swiftwater 
Rescue Team of the Bath Volunteer Fire Department. 
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Improved flood warning and emergency response activities will be implemented/coordinated by 
the Steuben and Schuyler County Emergency Management Offices, in conjunction with 
Environmental Emergency Services, Inc. (which includes the Chemung Basin Flood Warning 
Service).  The counties and towns are encouraged to provide monetary support for 
Environmental Emergency Services, which operates as not-for-profit, public-private partnership. 
 
 
Conduct Additional Characterization of the Meads Creek Aquifer 
 
A better understanding of the geohydrologic system in the Meads Creek valley could be used to 
more effectively protect and manage the valley’s groundwater resources.  Additional tasks 
proposed by the U.S. Geological Survey include: 
 

• Geohydrology and hydraulics (aquifer characteristics): 
o Conduct seismic refraction surveys to determine the thickness of the valley-fill deposits 

and the configuration of the bedrock floor that underlies the valley. 
o Install test wells to observe the stratigraphy of valley deposits, measure water levels, and 

provide access for collection of water quality samples. 
o Install water-level data loggers in several wells to determine the hydraulic connections 

between geohydrologic units and monitor seasonal water level fluctuations. 
o Determine the transmissivity of geohydrologic units within the aquifer (the rate that water 

can flow through different parts of the aquifer). 
o Construct cross-sections of the aquifer showing aquifer boundaries and geohydrologic 

units within the aquifer. 

• Water quality monitoring (basinwide and targeting potential contaminant sources such as the 
Southern Tier Auto Recycling Center in Coon Hollow): 
o Assemble available water quality data from surface and groundwater sampling. 
o Analyze stream samples collected under base flow conditions when flow is derived 

primarily from groundwater (for common ions, nutrients, and commonly used pesticides). 
o Analyze well water samples (for common ions, nutrients, and possibly bacteria). 
o Date groundwater samples from various depths using environmental tracers to refine 

estimates of recharge and flow rates, predict contamination potential, and estimate the 
time required to flush contaminants from the groundwater system. 

• Groundwater flow model: 
o Using data collected from the above investigations, construct a numerical, three-

dimensional, groundwater-flow model that simulates groundwater movement through the 
valley-fill aquifer and may be used to evaluate the effects of groundwater pumping, trace 
the probable movement of contaminants, and help delineate recharge areas. 
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Attachment A 

Meads Creek Watershed Citizens’ Committee 

 

 

Mission :  Support a balance between growth and development, preservation of property and 
water quality, & scenic and recreational value within the Meads Creek watershed and 
downstream areas.  

   
Goal  #1 :  Develop an inclusive plan for the management of water that passes through the 
watershed  
 

Actions :  
1. Understand the locations, causes and impact of flooding in the watershed (Survey the 

residents)  
2. Understand the viable options for managing streams and watersheds, particularly those 

that reduce the risks and damage due to flooding  
3. Evaluate the costs and implications of viable options for improving flood safety, 

reducing flood damage, and managing resources  
4. Create a plan that defines and prioritizes work to be done  

   
Goal #2 : Communicate the Watershed Plan to Meads Creek residents and appropriate agencies  
 

Actions :  
1. Educate residents about stream processes and management techniques. Provide a forum 

where watershed management experts can pass their knowledge on to residents  
2. Proactively work to communicate with and get feedback from watershed residents and 

agencies, including SWCD, Emergency Mgmt. Offices, Sierra Club, Wetlands projects, 
etc.  

3. Provide feedback to agencies on any proposed work in the watershed that could impact 
the effectiveness or recreational value of the stream system – via committee rep. or  open 

forum  
   
Goal #3 :  Implement and maintain the Watershed Plan  
 

Actions :  
1. Maintain link with agencies: direct residents’ questions and issues to the right agencies.   
2. Collect detailed flood damage information to support grant applications for flood 

mitigation projects  
3. Provide coordinated citizen advocacy to maintain agency involvement in the watershed 

and to support funding requests  
4. Organize volunteers for such activities as planting willows, monitoring water quality, 

creek inspections and notifying the Town of debris removal needs  
5. Update the plan as tasks are accomplished and new information becomes available  
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Attachment B 

Summary of Resident Survey Results 
 
 

 
Meads Creek Watershed - Resident Surveys

Responses as of 01-10-05 (72 surveys)

Issue Level of Concern 

High Med. Low None No Answer

1 - Development/Loss of Open Space 20 13 2 26 11

2 - Stream Bank Erosion 32 9 7 15 9

3 - Flooding/Storm Runoff and Debris 40 17 3 8 4

4 - Roadways and Ditches 30 15 5 16 6

5 - Agricultural/Farming 5 17 1 36 13

6 - Fish, Wildlife and their Habitat 12 7 15 28 10

7 - Septic Systems 21 8 10 23 10

8 - Logging 11 10 4 32 15

9 - Drinking Water 19 17 3 23 10

Meads Creek Watershed Concerns

Agricultural/Farming

Logging

Fish, Wildlife and their 

Habitat

Septic Systems

Development/Loss of 

Open Space

Drinking Water

Roadways and Ditches

Stream Bank Erosion

Flooding/Storm Runoff 

and Debris

0 0.5 1 1.5 2 2.5

Is
s
u

e
s

Relative Level of Concern  

Average Response:  0=none  1=low  2=medium  3=high
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Attachment C 

Brief Summary of Program Accomplishments  

National Fish and Wildlife Foundation 
Chesapeake Bay Small Watershed Grant #2005-0001-024 

 
 
• 14 acres of stormwater attenuation wetlands were constructed.  A 6 acre wetland is located just south 

of the hamlet of Monterey, Town of Orange adjoining a tributary to the mainstem of Meads Creek.  
An 8 acre wetland complex was constructed in the upland hills (near Anthony Rd.) to the northeast of 
Monterey in the headwaters area of the watershed.  See photos on page 24 of the Meads Creek 
Strategy.  Technical support was provided by the US Fish and Wildlife Program and a 10 year 
easement was established on the 6 acre wetland. 

 

• 400 feet of channel and stream bank stabilization was done using stream barbs and cross vanes, 
fluvial geomorphic structures that help create riffles and pools and gently shift channel location.  This 
was done in the area known locally as the ‘Narrows,’ just north of East Campbell in Steuben County.  
See photo on page 22 of the Strategy. 

 

• A one day long training session on benthic macro-invertebrate sampling methods was conducted by 
the Izaak Walton League and 20 local residents attended.  See flier in Attachment F of the Strategy. 

 

• 18 gain-loss seepage measurements on 9 tributaries and the main stem of Meads Creek were done by 
the USGS.  See map and table in Attachment G of the Strategy. 

 

• 29 well inventories documenting synoptic water level measurements were completed and existing 
well data from the New York State Department of Environmental Conservation well registration 
program was checked and entered into a database maintained by the USGS.  See map and table in 
Attachment G of the Strategy.  This data gives an approximate idea of where the water table is in the 
valley.  USGS will be conducting further work this fall under a separate grant to better document the 
characteristics of the Meads Creek valley aquifer system. 

 

• Visual and quantitative surveys documenting stream bank erosion were conducted on 70 miles of 
stream and volunteers were trained on how to consistently assess stream bank erosion using the data 
recording system of the Upper Susquehanna Coalition (USC).  See Attachment D of the Strategy. 

 

• Five benthic macroinvertebrate sampling sessions were conducted by Meads Creek Watershed 
Citizens’ Committee members on three different sites, two on located on the mainstem and one on a 
tributary.  Data will be entered into the ‘Water Quality Data Management Tool’ maintained by the 
USC and linked to GIS map locations.  See Attachment F of the Strategy. 

 

• Data collection and preliminary discharge ratings for two gauging stations on Meads Creek were 
completed.  See Attachment  H.  Regresssion analysis of flow data was not done because it was 
determined that it is not the best method to develop discharge ratings.  Efforts are currently underway 
for extending the rating curve to include high flow data.  It was deemed too dangerous to get high 
flow data with the methodology that had been established.    
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Attachment D 

Streambank Erosion Assessment 
 
 
 
 

• Map showing locations of streambank erosion sites in the Meads Creek watershed 
identified by interns and volunteers. 

• Data collection worksheet used for streambank erosion assessment. 
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Attachment E 

Data Sheets from NYS Priority Waterbodies List (PWL) 
 
 
 
 

From “The 2004 Chemung River Basin Waterbody Inventory and Priority Waterbodies List,” 
NYS DEC, May 2007. 
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Meads Creek, Lower, and minor tribs  (0502-0008) MinorImpacts

Waterbody Location Information Revised: 02/05/2007

Water Index No: Pa  3-58- 3 Drain Basin: Chemung River
Hydro Unit Code: 02050105/110 Str Class:  C(T)   Chemung River
Waterbody Type: River       Reg/County: 8/Steuben Co. (51) 
Waterbody Size: 26.9 Miles    Quad Map: CAMPBELL (M-12-1) 
Seg Description: stream and selected tribs, from mouth to Meads Creek

Water Quality Problem/Issue Information (CAPS indicate MAJOR Use Impacts/Pollutants/Sources)

Use(s) Impacted Severity Problem Documentation
Habitat/Hydrolgy Stressed  Suspected 

Type of Pollutant(s)
Known: SILT/SEDIMENT
Suspected: Water Level/Flow, Thermal Changes
Possible: - - - 
            

Source(s) of Pollutant(s)
Known: HABITAT MODIFICATION, STREAMBANK EROSION, Roadbank Erosion
Suspected: Hydro Modification
Possible: Agriculture

Resolution/Management Information

Issue Resolvability: 1 (Needs Verification/Study (see STATUS))
Verification Status: 4 (Source Identified, Strategy Needed)
Lead Agency/Office: ext/WQCC  Resolution Potential:  Medium
TMDL/303d Status: n/a   

Further Details

Hydrologic/habitat uses in this portion of Meads Creek are thought to experience minor impacts due to silt/sedimentation
related to streambank erosion and habitat modification.

Silt and sedimentation from chronic flooding, streambank erosion and sedimentation is thought to negatively impact the
stream habitat and limit the fishery.  Silty soils and the absence of riparian buffer zones make river banks highly
susceptible to erosion from flashy flow in steep gradient streams and tribs.  Embankment failures result in the deposition
of excessive sediment loads as well as trees and other debris. Municipalities in the watershed have periodically removed
gravel from the channel in an effort to alleviate flooding.  Extensive channel clearing was conducted in portions of the
stream in response to major flooding in 1996. This repeated channel clearing with heavy equipment has disrupted aquatic
habitat and may be contributing ongoing channel instability.  Annual air photographs of the stream by Steuben County
SWCD have documented the erosion. A road ditch assessment of this watershed by Upper Susquehanna Coalition/SWCD
also documents road bank erosion.  The Steuben County SWCD has implemented numerous stream stabilization projects
in the watershed, however many unstable reaches and unprotected banks remain.  A Meads Creek Watershed Citizens
Committee has been formed to address the flooding issues and develop and watershed management plan.  (Steuben
County WQCC, August 2004)
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A biological (macroinvertebrate) assessment of Meads Creek in Coopers Plains (at Route 417) was conducted in 2002.
Sampling results indicated non-impacted water quality conditions. The fauna was diverse and all screening criteria for
waters having no known impacts were met.  Sampling on this stream in East Campbell in 1997 and 1998 also indicated
non-impacted conditions. Mayflies, stoneflies and caddisflies were present in these samples and Impact Source
Determination indicated that the sample was most similar to natural communities.  (DEC/DOW, BWAM/SBU, June
2005)

Within Schuyler County, the Meads Creek valley is primarily rural agricultural and forested, however development
pressure is growing.  The density of residential and commercial development increases downstream in Steuben County.
The watershed also  includes a NYS Corrections shock incarceration facility.

Other sources of water quality information include:  Schuyler County's Water Quality Strategy Plan:  Guidance for the
Future, Edition 5, Schuyler County WQCC, Montour Falls, New York, 1996; and Mapping Stressed Stream Segments
in the Upper Susquehanna Basin, Mini-Grant Project Final Report, NYSSWCC, Albany, New York, submitted by
Steuben County WQCC, 1997.

This segment includes the portion of the stream and selected/smaller tribs from the mouth to/including unnamed trib (-7a)
in Meads Creek.  The waters of this portion of the stream are Class C(T).  Tribs to this reach/segment, including Frog
Hollow Brook (-2), are Class C.  Dry Run (-3) and Upper Meads Creek are listed separately.
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Meads Creek, Upper, and tribs  (0502-0019) MinorImpacts

Waterbody Location Information Revised: 02/05/2007

Water Index No: Pa  3-58- 3 Drain Basin: Chemung River
Hydro Unit Code: 02050105/110 Str Class:  C(T)   Chemung River
Waterbody Type: River       Reg/County: 8/Schuyler Co. (49) 
Waterbody Size: 60.7 Miles    Quad Map: BRADFORD (L-12-3) 
Seg Description: stream and tribs, above Meads Creek

Water Quality Problem/Issue Information (CAPS indicate MAJOR Use Impacts/Pollutants/Sources)

Use(s) Impacted Severity Problem Documentation
Habitat/Hydrolgy Stressed  Suspected 

Type of Pollutant(s)
Known: SILT/SEDIMENT
Suspected: Thermal Changes
Possible: - - - 
            

Source(s) of Pollutant(s)
Known: HABITAT MODIFICATION, STREAMBANK EROSION, Roadbank Erosion
Suspected: Hydro Modification
Possible: Agriculture

Resolution/Management Information

Issue Resolvability: 1 (Needs Verification/Study (see STATUS))
Verification Status: 4 (Source Identified, Strategy Needed)
Lead Agency/Office: ext/WQCC  Resolution Potential:  Medium
TMDL/303d Status: n/a   

Further Details

Hydrologic/habitat uses in this portion of Meads Creek are thought to experience minor impacts due to silt/sedimentation
related to streambank erosion and habitat modification.

Silt and sedimentation from chronic flooding, streambank erosion and sedimentation is thought to negatively impact the
stream habitat and limit the fishery.  Silty soils and the absence of riparian buffer zones make river banks highly
susceptible to erosion from flashy flow in steep gradient streams and tribs.  Embankment failures result in the deposition
of excessive sediment loads as well as trees and other debris. Municipalities in the watershed have periodically removed
gravel from the channel in an effort to alleviate flooding.  Extensive channel clearing was conducted in portions of the
stream in response to major flooding in 1996. This repeated channel clearing with heavy equipment has disrupted aquatic
habitat and may be contributing ongoing channel instability.  Annual air photographs of the stream by Steuben County
SWCD have documented the erosion. A road ditch assessment of this watershed by Upper Susquehanna Coalition/SWCD
also documents road bank erosion.  The Steuben County SWCD has implemented numerous stream stabilization projects
in the watershed, however many unstable reaches and unprotected banks remain.  A Meads Creek Watershed Citizens
Committee has been formed to address the flooding issues and develop and watershed management plan.  (Steuben
County WQCC, August 2004)
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Though primarily agricultural and/or forested, a wide range of development pressures and other activities in this steep
topography watershed are also potential (or actual) sources of sediment loads.   Logging in state and private lands, natural
gas exploration and drilling, auto recycling operations, ATV trails and residential construction all contribute sediment
loads to the streams.  Encroachment into stream riparian areas and floodplains has impacts on water quality as well as
wildlife protection.  Support exists to address flooding problems through stream/hydrologic modification but this needs
to be balanced to protect stream morphology and wildlife needs.  (Schuyler County WQCC, January 2007)

This segment includes the portion of the stream and selected/smaller tribs above unnamed trib (-7a) in Meads Creek.
The waters of this portion of the stream are Class C(T).  Tribs to this reach/segment, including Pine Creek (-11), are
Class C.  Lower Meads Creek is listed separately.
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Dry Run and tribs  (0502-0020) MinorImpacts

Waterbody Location Information Revised: 02/05/2007

Water Index No: Pa  3-58- 3- 3 Drain Basin: Chemung River
Hydro Unit Code: 02050105/110 Str Class: C(TS)   Chemung River
Waterbody Type: River       Reg/County: 8/Steuben Co. (51) 
Waterbody Size: 32.5 Miles    Quad Map: CORNING (M-12-2) 
Seg Description: entire stream and tribs

Water Quality Problem/Issue Information (CAPS indicate MAJOR Use Impacts/Pollutants/Sources)

Use(s) Impacted Severity Problem Documentation
Habitat/Hydrolgy Stressed  Suspected 

Type of Pollutant(s)
Known: SILT/SEDIMENT, Restricted Passage
Suspected: - - - 
Possible: - - - 
            

Source(s) of Pollutant(s)
Known: STREAMBANK EROSION, Roadbank Erosion
Suspected: Hydro Modification
Possible: Agriculture

Resolution/Management Information

Issue Resolvability: 1 (Needs Verification/Study (see STATUS))
Verification Status: 4 (Source Identified, Strategy Needed)
Lead Agency/Office: ext/WQCC  Resolution Potential:  Medium
TMDL/303d Status: n/a   

Further Details

Hydrologic/habitat uses in Dry Run are thought to experience minor impacts due to silt/sedimentation and restricted
passage related to streambank erosion.

Silt and sedimentation from the erosion of stream banks is thought to negatively impact the stream habitat and limit the
fishery.  Silty soils and the absence of riparian buffer zones make river banks highly susceptible to erosion from flashy
flow in steep gradient streams and tribs.  Embankment failures result in the deposition of excessive sediment loads as
well as trees and other debris. Trout occur in the upper reaches off the stream, but passage into Meads Creek is frequently
blocked by a dry streambed along the lower reach of Dry Run. Annual air photographs of the stream by Steuben County
SWCD have documented the erosion.  A road ditch assessment of this watershed by Upper Susquehanna
Coalition/SWCD also documents road bank erosion.  (Steuben County WQCC, August 2004)

This segment includes the entire stream and all tribs.  The waters of the stream are Class C,C(TS).  Tribs to this
reach/segment, including Staton Creek (-1), are Class C.
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Attachment F 

Benthic Macroinvertebrate (BMI) Sampling Results 
 

 

 

 

• Benthic macroinvertebrate sampling results (collected by MCWCC members). 

• Database worksheet for entering BMI data in the GIS-based Water Quality Data 
Management Tool developed by the Upper Susquehanna Coalition. 

• Flier announcing Volunteer Water Quality Monitoring Workshop at which volunteers 
received training in BMI assessment techniques. 
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Meads Creek Watershed Citizens’ Committee 

 
Results of 8/12/2006 BMI measurements 
Location:  Riffles by Narrows, just above Taft Road (approx. 3 mi. from Rte. 86) 
4 samples taken from two areas of riffles 
Elaine Dalrymple, Pat Darcangelo, Mike Gerow, Jeff DeMeritt, plus 15 workshop participants  
 
 

Team:  I II III IV 

Caddisflies A A C A 

Mayflies B A B B 

Stoneflies   B B 

Watersnipe flies    A 

Riffle beetles     

Water pennies  A A A 

S
en

sitiv
e S

p
ecies Gilled Snails     

Dobsonflies     

Fishflies   A A 

Common net 
spinning Caddisflies 

B B B B 

Crane Flies A A A A 

Damselflies     

Dragonflies A A A A 

Alderflies     

Crayfish  A   

Scuds     

Aquatic sowbugs     

Clams     

L
ess S

en
sitiv

e 
Mussels     

Aquatic Worms     

Blackflies     

Midge flies  A B A 

Leeches     

T
o

leran
t 

Lunged Snails     

 Total Score 12 

Low/Fair 

16 

High/Fair 

21 

High/Good 

22 

High/Good 
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Meads Creek Watershed Citizens’ Committee 

 
Results of 9/26/2006 BMI measurements 
Location: by John Olin property, just above old Coon Hollow bridge, and above northernmost 
roadway entering stream.  2 samples taken from one area of riffles. 
Elaine Dalrymple, John Olin, Pat Darcangelo 
 

Sample:  I II 

Caddisflies A A 

Mayflies A B 

Stoneflies A B 

Watersnipe flies   

Riffle beetles   

Water pennies   

S
en

sitiv
e S

p
ecies Gilled Snails   

Dobsonflies A A 

Fishflies   

Common net spinning 
Caddisflies 

 A 

Crane Flies A A 

Damselflies A B 

Dragonflies   

Alderflies   

Crayfish  A 

Scuds   

Aquatic sowbugs   

Clams   

L
ess S

en
sitiv

e 

Mussels   

Aquatic Worms  A 

Blackflies A B 

Midge flies A A 

Leeches   

T
o

leran
t 

Lunged Snails   

  

Total Score 

 

15 Fair 

 

15 Fair 
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Meads Creek Watershed Citizens’ Committee  
   
Results of 10/31/2006 BMI measurements  
Location: Coon Hollow trib., just below Southern Tier Auto Recycling Center – on state land  
2 samples taken from one area of riffles.  
Elaine Dalrymple, Pat Darcangelo  
   
Station #3  
   

Sample:     I  II  III  

Caddisflies        1  

Mayflies     1  1  

Stoneflies           

Watersnipe flies           

Riffle beetles           

Water pennies           

Sensitive 
Species  

Gilled Snails           

Dobsonflies           

Fishflies           

Common net spinning 
Caddisflies  

   
1  

      

Crane Flies  2  1     

Damselflies           

Dragonflies           

Alderflies           

Crayfish           

Scuds           

Aquatic sowbugs           

Clams           

Less 
Sensitive  

Mussels           

Aquatic Worms           

Blackflies           

Midge flies           

Leeches           

Tolerant  

Lunged Snails           

      
Total Score  

   
5 Poor  

   
5 Poor  

   
5 Poor  
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Meads Creek Watershed Citizens’ Committee  
   
Results of 11/15/2006 BMI measurements  
Location:  Narrows, just above Taft Road, at site used for IWA League training on 8.12.06  
2 samples taken from one area of riffles.  
Elaine Dalrymple, Pat Darcangelo  
   

Sample:     I  II  

Caddisflies        

Mayflies  34  9  

Stoneflies     2  

Watersnipe flies        

Riffle beetles        

Water pennies        

Sensitive 
Species  

Gilled Snails        

Dobsonflies        

Fishflies        

Common net spinning 
Caddisflies  

      

Crane Flies  2     

Damselflies  3  12  

Dragonflies        

Alderflies        

Crayfish        

Scuds        

Aquatic sowbugs        

Clams        

Less 
Sensitive  

Mussels        

Aquatic Worms        

Blackflies        

Midge flies        

Leeches        

Tolerant  

Lunged Snails  1  unknown  

      
Total Score  

   
8 Poor  

   
8 Poor  
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Meads Creek Watershed Citizens’ Committee 

 
Results of 6/26/07 BMI measurements 
Location: Narrows, 1 sample taken from one area of upper riffles 
Several samples taken/preserved for future reference. 
Elaine Dalrymple, Jeff DeMeritt, Mike Gerow, Pat Darcangelo, Richard Darcangelo 
 

Sample:  I 

Caddisflies  

Mayflies B 

Stoneflies A 

Watersnipe flies  

Riffle beetles  

Water pennies  

S
en

sitiv
e S

p
ecies Gilled Snails  

Dobsonflies A 

Fishflies  

Common net spinning 
Caddisflies 

 

Crane Flies A 

Damselflies  

Dragonflies A 

Alderflies  

Crayfish  

Scuds  

Aquatic sowbugs  

Clams  

L
ess S

en
sitiv

e 

Mussels  

 Beetles A 

Aquatic Worms A 

Blackflies  

Midge flies  

Leeches  

T
o

leran
t 

Lunged Snails  

  

Total Score 

 

48 Excellent 
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Meads Creek Watershed Citizens’ Committee 
 

Volunteer Water Quality Monitoring Workshop 
                                 “Learn How to Determine the Health of a Stream by Looking at the Living Creatures Within.”  
                                                      Izaak Walton League of America’s ‘Save our Streams’ Program 

 
Biological monitoring of streams provides insight into the relative health of a stream over time.  The numbers  
of certain aquatic insects and animals are indicators of pollution or stress levels resulting from various activities 
in the watershed. 
 
The Meads Creek Watershed Citizens’ Committee will be developing a WQ Monitoring program for Meads 
Creek.  This workshop is being offered as training for this ongoing program. It is extended to anyone interested 
in learning more about aquatic life in streams, impact of sediment, runoff, nutrients, etc. on aquatic life, etc.  
Participation in this workshop is FREE.  Preference will be given to residents living in the Meads Creek 
Watershed.  Registration is limited to 30 participants. 
 
Saturday, August 12th, 2005              East Campbell Fire Hall 
   “Rain or Shine”           Meads Creek Road, County Rte. 26 
 
 8:30 – 8:45 am  Check in 
 8:45 – 9:00  Welcome and Introductions  
 9:00 – 9:15  Overview of the Meads Creek Watershed   
 9:30 – 10:45  Introduction to Biological Monitoring 
Overview of pollution problems and how to recognize them, linking land uses to water quality, explanation of monitoring 
techniques, macroinvertebrate identification (major orders) 
 

10:45 – 11:00am Break/Travel to monitoring location (in stream) 
11:00 – 12:30   SOS Biological Monitoring Training (in stream) 
Biological monitoring techniques, identification of live aquatic insects and crustaceans, assessing stream and watershed 
habitats and land uses, instruction in filling out SOS data form  
 

12:30 – 1:15 pmLunch – available at a nominal cost 
  1:15 – 3:15  SOS Biological Monitoring Training (cont’d. @ ECFD) 
  3:15 – 4:00  SOS Bug ID Test  
  4:00 – 4:30   Questions & Evaluations 

 
Need to Bring – water-proof boots or waders, clothing that can get wet and dirty.   
Registration -  is required by August 4.   For more information or to register,  in Schuyler County - 
contact Elaine Dalrymple at 607-535-9650 swcd@stny.rr.com .. or .. Steuben County – contact Velynda Risley  
at 607-776-7398 ext.3 .. or .. Pat Darcangelo, Meads Creek Watershed Citizens’ Committee at 607-936-4703. 
Brought to you by: 

• Izaak Walton League of America (Save our Streams Program) 
• Meads Creek Watershed Citizens’ Committee  
• Water Quality Coordinating Committees and Soil & Water Conservation Districts of Schuyler & Steuben Counties 

                                                                          
 
      Special thanks to the National Fish and Wildlife Foundation for their generous support in funding this project 
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Attachment G 

"Geohydrology of the Unconsolidated Valley-Fill Aquifer  

in the Meads Creek Valley,  

Schuyler and Steuben Counties, New York" 
 
 
 
 

US Geological Survey Scientific Investigations Report 2008-5122 
 
 
 
The U.S. Geological Survey report is available online at http://pubs.usgs.gov/sir/2008/5122/.  
The following excerpts from an early draft are attached: 
 

• Map showing the locations of synoptic measurements in the Meads Creek valley aquifer with 
a list of the measured water table elevations (in feet). 

• Table with results of the synoptic water table measurements. 

• Letter and questionnaire sent to the owners of wells at which synoptic water table 
measurements were made. 

• Map showing the locations of discharge measurements for the stream gain loss analysis and a 
list with the measured discharge (in cubic feet per second) and drainage area (in square 
miles) for each site. 
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USGS              

well number Well name Date measured

TOC above 

land surface 

(feet)

Depth to 

water       

below TOC 

(feet)

Depth to 

water below 

land surface 

(feet)

Altitude    land 

surface  in feet   

(NGVD-1988)

Altitude of 

water level in 

feet    (NGVD-

1988) Depth of well Comments

A10 06/01/2007 1.35 7.80 6.45 1,048 1,041.82  

A8 06/01/2007 1.75 6.98 5.23 1,049 1,044.03  

A-14 06/01/2007 1.25 6.57 5.32 1,048 1,042.59 30.5 Trailer located behind 5071

A-11 06/01/2007 1.95 12.92 10.97 1,087 1,076.10  

SB1829 06/01/2007 1.55 4.66 3.11 1,106 1,102.79  

Alt. to A12 06/01/2007 1.25 24.82 23.57 1,125 1,101.48 40 Alternate well located on lot to north - 5600

SY922 06/01/2007 2.10 2.69 0.59 1,256 1,255.02  

SB101 06/01/2007 1.70 10.69 8.90 1,031 1,021.74 19 E. Campbell Fire Dept

A7 06/01/2007 1.00 9.27 8.27 1,035 1,027.02 26 Betty Putman

Stokes Tr. Pk 06/05/2007 1.00 5.83 4.83 1,028 1,023.29 25 Measured by J. Reddy

A4 06/01/2007 2.70 11.55 8.85 994 985.40 32 Doug Kapral

SB100 06/01/2007 1.70 5.90 4.20 993 988.77 45 "The Pub", Drilled 1997

Watson Homestead 06/01/2007 0.50 13.20 12.70 1,077 1,063.86 120 Cabins well (Bedrock well)

"do" 06/01/2007 2.20 11.56 9.36 1,060 1,050.33 44 Pavillion well (S&G well)

"do" 06/01/2007 0.50 0.00 0.00 1,153 1,153.47 120 Well #1 Probably in Bedrock (Mouth of BR ravine)

"do" 06/01/2007 1.80 16.76 15.00 1,053 1,037.79 59 Director's house (S&G well)

A6 06/01/2007 0.80 7.20 6.60 1,006 998.93 73 Shepard

A1 #732 06/05/2007 1.02 12.53 11.51 1,194 1,182.38  

A1 #705 06/05/2007 0.86 16.71 15.85 1,190 1,173.67  

SY902 A1 Field 06/05/2007 2.10 13.17 11.07 1,186 1,175.29 46

Webster Jr. 06/05/2007 1.90 8.54 6.64 1,175 1,168.10 25

Webster Sr. 06/05/2007 0.78 7.32 6.54 1,176 1,169.58 45

SY62 06/01/2007 1.33 14.50 13.17 1,231 1,217.90 81 possibly bedrock

Stewart 06/01/2007 1.33 15.72 14.39 1,230 1,215.66 70 possibly bedrock

S&S Country Store 06/01/2007 1.00 10.72 9.72 1,218 1,207.81 32

A13 06/01/2007 1.29 6.64 5.35 1,262 1,256.95 28

SY118 06/01/2007 2.50 11.40 8.90 1,326 1,317.00 108

SY1093 06/01/2007 2.50 0.73 -1.77 1,318 1,319.76 35 flowing well, possible confined aquifer

Hidden Forest MHP 06/01/2007 2.17 15.60 13.43 1,034 1,020.68 61

SB95 06/01/2007 1.08 11.82 10.74 994 982.95 180

SY112 06/01/2007 2.21 10.07 7.86 1,267 1,259.41 16

SY4 06/02/2007 0.42 20.50 20.08 1,119 1,098.70 33 Dug well

A2 06/02/2007 0.92 7.01 6.09 1,157 1,151.14 35

Calabro 06/02/2007 1.58 9.89 8.31 1,159 1,150.45 40

SY1083 06/02/2007 1.90 8.24 6.34 1,237 1,230.91 38 WL at dug well (20') meas. 8.24 BLSD

Hemly 06/02/2007 0.67 7.63 6.96 1,198 1,191.20 48

median   8.29

max 23.57

min -1.77

 

Table 2--Water-level measurements made between June 1 and 5 , 2006 in the unconsolidated valley-fill aquifer in the Meads Creek valley, Schuyler and Stuben counties, N.Y. [TOC, top of casing; --,

no data: NVGD, National Geodetic verticle Datum]
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Questionnaire for USGS Meads Creek Ground-Water Study 
 
Note:  You might not be able to answer all these questions, but, please answer those you can. Feel free to 

include any questions or comments on the back of this sheet 
 
The USGS has my (our) permission to use the well on my (our) property as a ground-water-level 
measurement location for the Meads Creek study as described in the attached letter. 
 
Name:_____________________________________________________________ 
 
Street Address:______________________________________________________ 
 
                        ______________________________________________________ 
 
County:____________________________________________________________ 
 
Phone:_____________________________________________________________ 
 
Signature:__________________________________________________________ 
 
…………………………….……………………………………………………………… 
 
When is the best time to measure your water level? ________________________ 
 
Would you like us to leave a data card when we collect data from your well?  Yes / No 
 
………………………………………………….………………………………………… 
 
Please provide any other information you can about your well, 
 
Year well was drilled:_________________  Well Driller:__________________________ 
 
Depth of well:_______________ ft.  Yield of well:_______________ gallons per minute 
 
(circle one)                                  (circle one) 
Water quality:  Good  Bad         Water quantity:  Never a problem   Seasonal problem  Always a problem 
 

 
Please fill-in the map to show us where your well is located on your property.  Show the driveway and 
other “landmarks” and show the location of the well with an ‘X’.  Also, let us know if you have any 
plants, flower beds, or pets that we should avoid or be aware of while taking the water level reading. 
 

 
Outline of 
your home 

Road in front of your home 
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syoptic map ID

USGS Site

Number SITENAME DA_SQMI

Discharge 

(ft3/s)

M=measured 

E=estimated

Gain or Loss

(ft3/s)

Gain or loss on 

Meads Creek 

main channel 

(ft3/s)

Discharge on 

Meads Creek 

main stem sites 

minus tributary 

input  (indicating 

GW gains to 

meas Creek)              

(ft
3
/s)

miles 

between 

Sites

1A 1529747 TRIB TO MEADS CR TRIB AT CR16 NR MONTEREY NY 3.54 3.12 M

1B 1529748 TRIB TO MEADS C TRIB NR EVRGN HL RD NR MONTEREY NY 3.82 3.26 M

2A 1529745 MEADS CREEK TRIBUTARY NEAR MONTEREY NY 5.73 4.36 M

2B 1529750 MEADS CREEK TRIBUTARY AT MONTEREY NY 10.51 7.64 M

4 1529756 PINE CREEK AT SWITZER HILL ROAD AT MONTEREY NY 3.19 2.00 M

5A 1529758 PINE CR TRIB AT GOUNDRY HILL RD AT MONTEREY NY 0.55 0.53 M

5B 1529760 PINE CREEK AT CR16 AT MONTEREY NY 4.47 3.42 M

6 unnamed trib (estimated discharge) 4.50 3.50 E

7 unnamed trib (estimated discharge) 6.03 4.62 E

9 1529785 MEADS CR TRIB NR WIXON RD NR EAST CAMPBELL NY 0.69 0.00 M

10A 1529791 MEADS CREEK TRIB AT TAFT RD AT EAST CAMPBELL NY 0.55 0.48 M

10B 1529792 MEADS CREEK TRIB AT BIRCH LN AT EAST CAMPBELL NY 0.61 0.00 M

11A 1529793 STANTON CREEK AT GULF ROAD AT EAST CAMPBELL NY 1.55 1.21 M

11B 1529794 STANTON CREEK AT DRY RUN ROAD AT EAST CAMPBELL NY 1.59 0.00 M

12A 152979505 DRY RUN AT DRY RUN ROAD AT EAST CAMPBELL NY 17.61 17.90 M

12B 152979510 DRY RUN AT MEADS CREEK ROAD AT EAST CAMPBELL NY 18.40 17.20 M

13A 1529797 MEADS CR TRIB NR FROG HLLW RD NR COOPERS PLAINS NY 0.95 0.84 M

13B 152979705 MEADS CR TRIB AT CR26 NR COOPERS PLAINS NY 1.00 0.71 M

3 1529752 MEADS CREEK AT MONTEREY NY 16.0 10.8 M

8 1529780 MEADS CREEK AT MEADS CREEK NY 40.8 32.8 M 22.0 10.5 4.8

14 1529798 MEADS CREEK NR COOPERS PLAINS NY 68.4 71.4 M 38.6 20.7 5.4

TOTAL 31.2TOTAL GROUND-WATER DISCHARGE TO MEADS CREEK

DISCHARGE IN MEADS CREEK MAIN CHANNEL

-0.48

-1.21

-0.70

-0.13

DISCHARGE IN MEADS CREEK TRIBUTARIES

0.14

3.28

2.89



Meads Creek Watershed Strategic Action Plan, June 2007 

H-1 

Attachment H 

“Preliminary Discharge Ratings 

For the Meads Creek and Taft Road Gauges” 
 
 
 
 

Report by Environmental Emergency Services, Inc., May 2007 
 
 
 



 

 

Preliminary Discharge Ratings 

 

For the Meads Creek and Taft Road Gauges 

 

 
  Meads Creek Gauge site 

 

 

Environmental Emergency Services, Inc. 

 

May 2007 
 

 

Prepared by Janet Thigpen  

Southern Tier Central Regional Planning and Development Board 

 

With field assistance from Jeff DeMeritt and Dirk Sears 



 1

Introduction 

 

The Environmental Emergency Services, Inc. (EES) has installed two stream level gauges for 

Meads Creek as part of their automated gauging network.  In order to facilitate use of data from 

these gauges for flood warning and other purposes, preliminary rating curves have been 

developed for low flow conditions at both gauges.   

 

The gauges are located on the main stem of Meads Creek in the Town of Campbell, Steuben 

County.  The Meads Creek Gauge is mounted on the upstream side of the Meads Creek Road 

bridge (County Route 26), approximately two miles upstream of the confluence with the 

Cohocton River.  The Taft Road Gauge is mounted on the downstream side of the Taft Road 

bridge, approximately 3.2 stream miles above the Meads Creek Gauge.  Streambed elevations at 

the gauge sites are 965 feet (Meads Creek Gauge) and 1027 feet (Taft Road Gauge), with a 

stream slope of about 20 feet/mile between the two gauges. 

 

Both gauges are bridge-mounted stream gauges with sonic sensors that measure the distance to 

the water surface.  Real-time data are fed by telemetry to the EES Gustina Emergency 

Operations Center in the Corning Fire Station.   

 

       
Meads Creek Gauge site, looking upstream.          Meads Creek Gauge site, looking downstream. 

 

                       
Taft Road Gauge site, looking upstream.                       Taft Road Gauge site from left bank. 
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A stream gauge provides a continuous record of the stage, or water height, at a given location.  

Stage data for the Meads Creek and Taft Road Gauges is recorded as the elevation above sea 

level in feet (determined from bridge surface elevations).  Stream stage data can be used to 

compute discharge, or stream flow, if a discharge rating has been developed for the gauge site.  

The discharge rating is a plot, table, or equation that describes the relation of discharge to stage 

at a gauging station.  Preliminary discharge ratings have been developed for low flow conditions 

at the Meads Creek and Taft Road Gauges. 

 

 

Discharge Measurements 

 

The discharge, or flow, in Meads Creek was measured at each of the two stream gauges under 

various flow conditions.  All measurements were made under relatively low flow conditions, 

when the stream could be safely waded.  Six discharge measurements were made at each gauge 

site using the current-meter method and procedures developed by the U.S. Geological Survey.
1
 

 

For each gauge, a stable cross section was selected within in a riffle and marked for the discharge 

measurements.   The Meads Creek Gauge cross section is located about 150 feet downstream of 

the gauge and 20 feet upstream of an in-stream rock vane (that stabilizes the channel).  The cross 

section for the Taft Road Gauge is located 90 feet downstream of the gauge site.  Each section is 

close enough to the gauge so that it was not necessary to account for any channel-storage effect 

or additional drainage into the stream.   

 

Stream discharge was determined using the current-meter method, in which discharge is 

computed from the cross sectional area of the channel and average velocity (discharge = area x 

velocity).  For each discharge measurement, the field team marked the cross section with a 

measuring tape and measured the water depth and velocity at 22 to 35 uniformly spaced 

locations across the stream.  A Universal Current Meter (Hydrological Services Pty. Ltd., Model 

OSS-B1) was used to measure the stream velocity using the six-tenths-depth method, in which 

the velocity at a point 0.6 of the water depth below the surface is used to approximate the mean 

velocity for the vertical column (applicable to water depths below 2.5 feet).  The midsection 

method was used to compute the partial discharge associated with each measurement location, 

the sum of which represents the total discharge of the stream. 

 

The mean gauge height for each discharge measurement was obtained from the sensor reports on 

the EES computers, which provide a continuous record of stage.  This database consists of a 

series of measured stream stages and the time when each sensor report was received (by 

telemetry).  Since the gauges only transmit new readings when they sense a change of stage, each 

stage value was applied to the time interval until the subsequent data record.  Changes in stage 

during the periods when discharge measurements were made were not significant enough to 

require weighting of gauge height readings. 

 

                                                 
1
 Buchanan, T.J. and Somers, W.P., 1969, Discharge Measurements at Gaging Stations:  Techniques of Water-

Resources Investigations of the United States Geological Survey, Book 3, Chapter A8, 65 pages. 
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The following tables provide summaries of the discharge data.  Plots of the stream cross sections 

indicate that the channel did not sustain major changes in morphology during the period of 

measurements.  Additional data, calculations, and plots are on file in the GEOC (located in the 

Corning Fire Station).   

 

 

 

 

 

 

 

Discharge Measurement Summary - Meads Creek EES Gauge

Date Time Made by

Width 

(m)

Area 

(m2)

Discharge 

(cms)

Discharge 

(cfs)

Mean 

Gauge Ht.

(ft)

9/30/2006

12:25 -

13:15

J. Thigpen 

J. DeMeritt 13.56 3.72 0.76 27.0 968.12

10/5/2006

09:10 -

09:55

J. Thigpen 

D. Sears 14.55 5.61 1.82 64.3 968.60

10/10/2006

16:48 -

17:31

J. Thigpen 

J. DeMeritt 13.20 3.13 0.65 23.1 967.95

10/24/2006

 15:10 -

 15:58

J. Thigpen 

D. Sears 15.85 7.40 2.91 102.7 968.96

10/25/2006

 16:19 -

 16:55

J. Thigpen 

D. Sears 15.70 6.79 2.46 86.9 968.79

11/8/2006

 14:24 -

 13:03

J. Thigpen 

D. Sears 14.55 5.54 1.70 59.9 968.57

Discharge Measurement Summary - Taft Road EES Gauge

Date Time Made by

Width 

(m)

Area 

(m2)

Discharge 

(cms)

Discharge 

(cfs)

Mean 

Gauge Ht.

(ft)

9/24/2006

12:30 - 

1:30

J. Thigpen 

J. DeMeritt 10.92 3.83 0.57 20.2 1028.4

9/30/2006

13:34 -

14:06

J. Thigpen 

J. DeMeritt 10.87 3.83 0.51 18.1 1028.35

10/5/2006

10:15 -

10:50

J. Thigpen 

D. Sears 10.97 4.93 1.32 46.6 1028.72

10/10/2006

17:57 -

18:27

J. Thigpen 

J. DeMeritt 10.90 3.59 0.44 15.6 1028.22

10/25/2006

15:17 -

15:52

J. Thigpen 

D. Sears 11.00 5.22 1.51 53.4 1028.85

11/8/2006

 15:31 -

16.12

J. Thigpen 

D. Sears 10.90 4.52 1.06 37.6 1028.62
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Cross Sections at Meads Creek Gauge

(downstream of bridge; 20 feet upstream of rock vane)

-0.7

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

-10.0 -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 10.0

D i st a nc e  f r om t ha l we g ( me t e r s)

9/ 30/ 2006 10/ 5/ 2006 10/10/ 2006 10/24/ 2006 10/ 25/2006 11/ 8/2006

 
 

 

Cross Sections at Taft Road Gauge

(90 feet dow nstream of bridge)

-0.70

-0.60

-0.50

-0.40

-0.30

-0.20

-0.10

0.00

-8.00 -6.00 -4.00 -2.00 0.00 2.00 4.00 6.00

D i st a nc e  f r om t ha l we g ( me t e r s)

9/ 24/ 06 9/ 30/06 10/ 5/ 06 10/ 10/ 06 10/ 25/ 06 11/ 8/ 06

 
 

 

Cross sections of the stream channel showing measured water depths downstream of the Meads 

Creek and Taft Road Gauges at the time of discharge measurements.  Orientation is looking 

downstream.  Alignment is relative to the thalweg (deepest part of the channel) and water 

surface.  Vertical exaggeration is approximately 11:1 for the Meads Creek Gauge sections and 

8:1 for the Taft Road Gauge sections.   
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Rating Analysis for Low Flow Conditions 

 

A simple discharge rating for a gauging station consists of the relation between discharge (stream 

flow) and stream stage (water height) at the gauge site.  Preliminary discharge ratings for the 

Meads Creek and Taft Road Gauges were developed using procedures for rating analysis 

developed by the U.S. Geological Survey.
2
  This analysis involved plotting the data from a series 

of discharge measurements, fitting a curve to the data, defining the curve by an equation, and 

preparing a numerical rating table. 

 

The gauge heights and measured flows were plotted on logarithmic (log-log) plotting paper for a 

graphic rating analysis.  Straight-line log rating curves were obtained by using the measured 

streambed elevations (965 feet for the Meads Creek Gauge; 1027 feet for the Taft Road Gauge) 

for the scale offset.  (A straight-line rating curve on a log-log grid must pass through zero 

discharge at the scale offset.  The streambed elevation approximates the gauge height of zero 

flow.)  The rating equations for these straight-line log curves are: 

 

Meads Creek Gauge:  Discharge = [(Stage – 965) / 1.64]
5.26

 

 

Taft Road Gauge:   Discharge = [(Stage – 1027) / 0.50]
3.03

 

 

These equations were evaluated by comparing the discharge measurements with the calculated 

rating values.  All were within 11%, which was judged to be satisfactory.   

 

The rating curves and tables on the following pages were developed from these rating equations.  

It should be noted that the discharge measurements used to develop these ratings represent a 

narrow range of flow conditions (when the stream could be safely waded).  These discharge 

ratings may not be applicable outside the range of measured data points. 

 

                                                 
2
 Kennedy, E.J., 1984, Discharge Ratings at Gaging Stations:  Techniques of Water-Resources Investigations of the 

United States Geological Survey, Book 3, Chapter A10, 59 pages. 
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Discharge Rating Table - Taft Road EES Gauge

Discharge in Cubic Feet Per Second

Gauge 

Height 

(ft) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

1027 0.0 0.0 0.1 0.2 0.5 1.0 1.7 2.8 4.2 5.9

1028 8.2 10.9 14.2 18.1 22.6 27.9 33.9 40.8 48.5 57.1

1029 66.7 77.3 89.1 101.9 115.9 131.2 147.7 165.6 184.9 205.7

Discharge = {(Stage – 1027) / 0.50}
3.03

Highlighted discharge values represent the reliable portion of the rating table for the range of stages at which

discharge measurements were made.

Discharge Rating Table - Meads Creek EES Gauge

Discharge in Cubic Feet Per Second

Gauge 

Height 

(ft) 0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

967 2.8 3.7 4.7 5.9 7.4 9.2 11.3 13.8 16.7 20.1

968 24.0 28.5 33.7 39.6 46.3 53.9 62.5 72.2 83.1 95.3

969 108.8 123.9 140.7 159.2 179.7 202.2 227.0 254.2 284.0 316.5

Discharge = {(Stage – 965) / 1.64}
5.26

Highlighted discharge values represent the reliable portion of the rating table for the range of stages at which

discharge measurements were made.
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High Flow Information from the Flood Insurance Study 

 

The discharge ratings developed from low flow discharge measurements (under safe wading 

conditions) cannot be reliably extended to the high flow regimes of interest for flood forecasting.  

An analysis of high flow conditions is provided in the Flood Insurance Study (FIS), which 

documents the calculations used to develop Flood Insurance Rate Maps (delineating the 

calculated 100- and 500-year floodplains).   Discharge and water surface calculations from the 

FIS for the Town of Campbell
3
 were evaluated to assess their usefulness for extending the rating 

curves into higher flow regimes.  The computed discharges and water surface elevations for 

model storm events at the two gauge locations are: 

 

 Peak Discharge 

(cfs) 
Water Surface Elevation 

(feet NGVD*) 

Meads Creek Gauge:   

      10-year event 4,900 976.0 

      50-year event 8,200 977.7 

      100-year event 10,000 978.3 

      500-year event 15,000 979.8 

   

Taft Road Gauge:   

      10-year event 3,830 1031.8 

      50-year event 6,550 1033.2 

      100-year event 8,000 1033.9 

      500-year event 12,300 1036.5 
*NGVD refers to the National Geodetic Vertical Datum of 1929.  This has since been replaced by the North 

American Vertical Datum of 1988 (NAVD 88), with an elevation shift of about ½ foot in the Meads Creek 

watershed.  To convert these NGVD 29 elevations to NAVD 88, subtract 0.5 foot.   

 

 

An evaluation of this information suggests that it is not useful for approximating discharge 

ratings for the current EES gauges.  Conditions at both gauge sites have changed significantly 

since the Flood Insurance Study was published in 1982.  Both bridges have been replaced, with 

probable changes in channel configuration, hydraulics, and floodplain geometry at the gauge 

sites.  The calculation of water surface elevations for the FIS includes the backwater effect from 

constricted flow conditions at the bridges (particularly for high discharges at the Taft Road 

bridge).  It is not known if the current bridges would have a similar impact on measured stream 

stages.  The streambed elevations measured at the current gauges sites differ by several feet from 

those plotted on the stream profiles in the FIS.
4
  As a result of these significant changes at the 

EES gauge sites in the 25 years since completion of the Flood Insurance Study, the FIS 

calculations were not used to extend the discharge ratings for the Meads Creek and Taft Road 

EES Gauges. 

                                                 
3
 Federal Emergency Management Agency, June 1982, Flood Insurance Study, Town of Campbell, New York, 

Steuben County. 
4
 Streambed elevation at the Meads Creek Gauge was measured at 965 feet and plotted in the FIS at approximately 

967 feet.  Streambed elevation at the Taft Road Gauge was measured at 1027 feet and plotted in the FIS at 

approximately 1022 feet.  (FIS elevations converted to NAVD 88.)   



 11

Recommendation for Extending Rating Curve 

 

The value of the preliminary discharge ratings for the Meads Creek and Taft Road Gauges would 

be significantly enhanced by extension into higher flow regimes.  This could be accomplished 

through a combination of several methods:  (1) current-meter discharge measurements from a 

bridge during high flow conditions, (2) the slope-conveyance method for moderate extension of 

rating curves based on the surveyed channel geometry and hydraulic equations, and (3) the 

slope-area method to estimate peak discharge following a flood event based on a detailed survey 

and hydraulic calculations. 

 

Current-meter measurements from bridge   

If a stream is too deep or too swift to wade, direct discharge measurements can be made by 

suspending the current meter from a bridge.  A sounding weight or other device is used to 

measure the water depth.  The sounding weight and current meter are suspended using a handline 

or a sounding reel supported by either a bridge board or a portable crane.   

 

The Meads Creek Road bridge poses several potential difficulties for application of this 

technique.  The principle drawback relates to the safety of making measurements from a narrow 

bridge with heavy traffic.  In addition, debris accumulation under the bridge may interfere with 

measurements and the center pier may affect the velocity distribution in the section.  A preferred 

location for measuring discharge may be the I-86 bridge, located approximately 0.6 mile 

downstream. 

 

EES currently lacks both the equipment and the expertise needed to make current-meter 

measurements from bridges.  It is therefore recommended that assistance be sought from the U.S. 

Geological Survey, which could (1) make several direct discharge measurements under high 

flow conditions, (2) provide training in the techniques utilized for current-meter measurements 

from bridges, and (3) provide recommendations for suitable bridge equipment.   

 

Slope-conveyance method   

The slope-conveyance method is used to help determine the shape of a rating curve and can also 

be utilized for moderate extension of the discharge rating.  This technique is based on the 

surveyed channel geometry and hydraulic equations.  The method requires surveys of one or 

more typical cross sections in the channel-controlling reach (section of channel that determines 

the stage of the stream at the gauge site for a certain rate of flow).  Due to the impact of the 

bridges on the channel geometry at both gauge sites, it is recommended that the channel cross 

section be surveyed at each bridge and at the cross sections utilized for wading discharge 

measurements (downstream of each gauge site).  The roughness coefficients (Manning’s n 

values) must also be determined based on the sediment size, vegetation, and other irregularities 

along each cross section (with the cross section sub-divided to account for changing 

characteristics).  The procedure for using these channel characteristics to extend the discharge 

rating curve has been documented by the U.S. Geological Survey.
5
  It involves:  (1) calculation 

of channel conveyance for various gauge heights (from cross sectional area, hydraulic radius, 

                                                 
5
 Kennedy, E. J., 1984, Discharge Ratings at Gaging Stations:  Techniques of Water-Resources Investigations of the 

United States Geological Survey, Book 3, Chapter A10, 59 pages. 
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and roughness coefficient), (2) calculation of the energy-slope for the stages at which discharge 

measurements have been made (from discharge and conveyance), (3) extending the energy-slope 

curve to higher stages, and (4) calculation of discharge at higher stages from the conveyance and 

energy-slope values.  It is recommended that this procedure be utilized for “moderate” extension 

of the rating curves for the Meads Creek and Taft Road Gauges. 

 

Slope-area method   

High-stage discharge estimates can be made after a flood event using indirect methods developed 

by the U.S. Geological Survey.
6 7

  A field survey is made after the flood to determine the location 

and elevation of high water marks and the characteristics of the channel.  The peak discharge is 

then calculated using hydraulic equations that relate the discharge to the water-surface profile 

and the geometry of the channel.  The indirect method applicable to open channels is referred to 

as the slope-area method.  

 

The slope-area method requires a field survey of a reach of channel following the flood.  It is 

necessary to select a reach of stream with good high-water marks on both banks and uniform 

channel characteristics.  The survey should be done as soon after the flood as possible, while 

high-water marks are still identifiable.  The surveyed reach should be as long as possible to 

maximize the accuracy of the discharge calculation (a minimum of 150 feet to encompass a fall 

of at least 0.5 feet in Meads Creek).  The elevation and location of high-water marks is used to 

plot the water-surface profile at the flood peak.   The field survey also includes a minimum of 

three cross sections of the channel along the reach and selection of roughness coefficients.  The 

calculation of peak discharge is based on the Manning equation using the water-surface profile, 

channel geometry, and hydraulic factors.  Because one indirect discharge measurement may be 

the basis for defining the entire upper portion of a stage-discharge relation curve, every effort 

should be made to obtain the highest possible accuracy.   

 

The slope-area method for calculating peak discharge after a flood is a labor-intensive process.  

However, it is valuable tool for defining the high end of a discharge rating.  It is recommended 

that this technique be considered for occasional use after flood events.  Due to the complexity of 

this method and the need for the highest possible accuracy, it is recommended that assistance be 

obtained from the U.S. Geological Survey or others with experience making indirect discharge 

measurements. 

 

 

Recommendation for Maintaining and Updating Rating Curve 

 

The relation of stage to discharge is controlled by the physical features of the channel that affect 

the velocity and stage of the stream.  These features include the size, slope, roughness, 

alignment, constrictions and expansions, and shape of the channel.  In a gravel-bed stream, such 

as Meads Creek, these features are subject to change.  Natural processes that influence the 

                                                 
6
 Benson, M.A. and Dalrymple, T., 1967, General Field and Office Procedures for Indirect Discharge 

Measurements:  Techniques of Water-Resources Investigations of the United States Geological Survey, Book 3, 

Chapter A1, 30 pages.  
7
 Dalrymple, T. and Benson, M.A., 1968, Measurement of Peak Discharge by the Slope-Area Method:  Techniques 

of Water-Resources Investigations of the United States Geological Survey, Book 3, Chapter A2, 12 pages. 
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relation between stage and discharge include scour and fill, aquatic growth, ice, debris, and 

changes in bed roughness.  The U.S. Geological Survey thus recommends frequent discharge 

measurements to define the position of the stage-discharge relation at any time.
 8

  

 

The discharge rating for the Meads Creek Gauge is expected to shift over time due to the impact 

of the bridge on localized flow conditions.  The center pier of this bridge is not aligned with the 

direction of stream flow and tends to accumulate trees and other debris.  During the data 

collection period for the preliminary discharge rating, a 6-foot high debris pile was located near 

the gauge on the upstream side of the bridge.  The obstruction represented by this debris impacts 

both the flow of water and sediment transport through this section of stream, particularly under 

high flow conditions.  As the characteristics of this debris accumulation change over time (due to 

material delivery or removal by the stream or removal by maintenance crews), the changes will 

affect stage measurements at the gauge.  The impacts of this debris can affect both the long-term 

stability of the discharge ratings (from one high flow event to the next) and the short-term 

stability of the stage readings during high flows.  The record of measured stage during moderate 

flow events sometimes indicates considerable fluctuations in water level.  This is thought to 

result from changes in the velocity and backwater effect as debris is delivered, rearranged, and 

flushed out by the stream. 

 

Ongoing efforts will be required to assess the preliminary discharge rating developed in 2006 

and make adjustments as needed.  Visual inspection of the channel will enable identification of 

significant changes that might alter the discharge rating, such as the accumulation or removal of 

debris.  In addition, it is recommended that the discharge be measured several times each year to 

further define the rating (including measurement at somewhat higher stages and determination of 

the gauge height of zero flow) and to evaluate the need for rating adjustment.  These 

measurements should be scheduled after high flow events that may cause channel adjustments.  

If new measurements diverge significantly from the existing discharge rating or indicate major 

changes in the channel cross section, then additional data collection is warranted.  The bankfull 

or channel forming flow condition that shapes the low flow channel has a recurrence frequency 

of 1.54 years in the Southern Tier of New York (mean recurrence interval for 14 streams; range 

was from 1.01 to 2.35 years).
9
  It is thus anticipated that additional measurements to re-establish 

the low flow discharge rating may be warranted every several years.   

 

 

Conclusion 
 

Preliminary discharge ratings have been developed for the two EES stream gauges in Meads 

Creek.  A limiting factor in utilizing these ratings is the narrow range of discharge conditions for 

which measurements were made.  It is recommended that cross sections be surveyed at the gauge 

sites to enable moderate extension of the ratings to higher flow conditions using the slope-

conveyance method.  In addition, assistance should be sought to obtain high flow discharges 

                                                 
8
 Carter, R. W. and Davidian, J., 1966, General Procedure for Gaging Streams:  Techniques of Water-Resources 

Investigations of the United States Geological Survey, Book 1, Chapter 9, 13 pages. 
9
 Mulvihill, C.I., Ernst, A.G., and Baldigo, B.P., 2005, Regionalized Equations for Bankfull Discharge and Channel 

Characteristics of Streams in New York State:  Hydrologic Region 6 in the Southern Tier of New York:  U.S. 

Geological Survey Scientific Investigations Report 2005-5500, 14 p., online only. 
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using current meter measurements from bridges.  Following flood events, it may be possible to 

use the slope-area method of indirect discharge measurement to define the upper portion of the 

discharge rating.   It is also recommended that additional low flow discharge measurements be 

conducted to verify these ratings and make adjustments necessitated by changes in channel shape 

and characteristics. 

 



Meads Creek Watershed Strategic Action Plan, June 2007 

I-1 

Attachment I 

Stream Stabilization Projects Since 2002 

Within the Meads Creek Watershed 
 
 
Town of Campbell:   

• Meads Creek between I-86 and Meads Creek Road bridge – channel stabilization of about ½ 
mile of stream using rock vanes and a cross vane  

• Meads Creek near Hamm Road – gravel and debris removal above Meads Creek Road bridge 

• Meads Creek near Boskett Lane – stabilize 200 feet of streambank with rock riprap and 150’ 
with willow plantings  

• Meads Creek upstream of Boskett Lane – stabilize about 200 feet of stream channel with 4 
rock vanes 

• Frog Hollow Creek – stabilize two sites on Frog Hollow Road to protect a culvert and a 
private drive (total stabilization about 125 feet) 

• Meads Creek near David Lane – stabilize about 200 feet of streambank with 4 rock vanes  

• Meads Creek below the mouth of Dry Run – stabilize about 500 feet of stream with five rock 
vanes and construction of a high flow channel  

• Dry Run at Watson Homestead/Woodcock Rd – stabilize about 150 feet of streambank with 
rock riprap 

• Dry Run at Watson Homestead – restore eroded floodplain; stabilize about 250 feet of 
channel and bank with rock riprap and rock vanes; plant willows 

• Dry Run along Dry Run Road – stabilize about 150 feet of streambank with vertical stacked 
rock to protect the road; debris removal 

• Dry Run tributary along Gulf Road – protect culvert with headwall and plunge pool (about 
75 feet stabilized); stabilize an additional 75 feet of embankment along the road with rock 
riprap  

• Dry Run tributary along Gulf Road – repair culvert and protect with about 100 feet of rock 
riprap 

• Dry Run tributary along Gulf Road – install rock sill and headwalls at a culvert (115 feet 
stabilized) 

• Tributary near Taft Road at Hidden Forest Homes – stabilize about 100 feet of streambank 
and road with vertical stacked rock 

• Tributary near Taft Road above Hidden Forest Homes – replace culvert pipe, install 
headwall, riprap protection, and step-down plunge pool (about 100 feet stabilized) 

• Meads Creek between Taft Road and Wixon Road – stabilize about 150 feet of streambank 
along Meads Creek Road with a stacked rock wall 

• Meads Creek between Taft Road and Wixon Road – stabilize about 400 feet of channel with 
5 rock vanes 

• Tributary near Wixon Road – repair about 50 feet of riprap; clean about 200 feet of channel 

• Meads Creek at Wixon Road – stabilize about 150 feet of streambank with vertical stacked 
rock to protect the road 

• Meads Creek upstream of Wixon Road bridge – debris removal, stream cleaning and 
construction of a high flow channel (about 3-400 feet stabilized) 
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• Meads Creek between Wixon Road and Hopper Bridge – stabilize about 200 feet of channel 
by removing gravel, installing 3 rock vanes, and using riprap stabilization near a private 
bridge 

• Meads Creek below Hopper Bridge – stabilize about 250 feet of channel with 5 rock vanes 

• Meads Creek at Hopper Bridge – repair existing riprap and install 4 rock vanes to stabilize 
about 200 feet of channel and protect Meads Creek Road 

• Meads Creek above Hopper Bridge – remove debris from a natural high flow channel, about 
300 feet long 

• Meads Creek near county line – debris removed from channel; construction of rock vanes 
planned for 2007 

 
Town of Hornby:  

• Dry Run near Hornby Town Hall – debris removal along about 100 feet of channel 

• Dry Run near Chambers Road – rock riprap stabilization of streambanks at 2 culverts (about 
225 feet stabilized) 

• Dry Run near Chambers Road – road bank stabilization above Hornby Road (about 50 feet 
stabilized) 

 
Town of Orange:   

• Corbett Hollow Stream – rock riprap protection of Town road  

• Meads Creek downstream of Coon Hollow Road – construct a high flow channel (550 feet 
long) next to the stream to help alleviate flooding near a house; protect channel entrance with 
a rock sill (to prevent the high flow channel from becoming the main channel); protect 110 
feet of bank with rock rip rap where the high flow channel enters the creek 

• Coon Hollow Creek – remove downed trees from a 5,766-foot stretch of creek (using Camp 
Monterey shock inmates and Schuyler County excavator) 

• Meads Creek near Monterey – Obtained permit to clear an older diversion built along the 
base of a hill that directs water away from the hamlet; work planned for 2007 

• Meads Creek – have mapped various locations where debris in or near the main channel 
needs to be removed; applied for the necessary permits; work planned for 2007  

• Various tributaries – applied for permits for channel shaping and gravel removal in several 
tributaries; work planned for 2007 and 2008 
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