
Citizen-based water quality monitoring efforts were recently used to identify a hot 
spot in the Lewis Creek watershed.  A partnership of federal, state, and local 
resources was then developed to design and implement best management practices 
to address a source of sediment and nutrient contamination to the brook.
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Water quality monitoring has been conducted in the Lewis Creek watershed since the 
early 1990s.  The Lewis Creek Association was a founding organization of the Addison 
County River Watch Collaborative – which today coordinates spring and summer 
monitoring each year in 6 rivers across the county.  In 2012, the Lewis Creek 
Association conducted a focus study of the Pond Brook tributary of Lewis Creek.  This 
subwatershed has been identified as a chronic loader of sediment and phosphorus to 
the Lewis Creek.  A long segment of the Pond Brook is considered impaired for 
recreational uses due to E.coli, sediment and nutrients that derive from agricultural 
activities in the watershed.  Bracket sampling was conducted for one year to help 
identify focal areas (or hot spots) of degraded water quality.  Sampling stations are 
shown on this map as red triangles. Sampling was conducted during both low-flow 
and high-flow conditions.
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A thunderstorm in the late afternoon hours of May 16 resulted in fairly intense 
precipitation falling on the Pond Brook watershed.  Radar indicated that up to 1 inch 
of rain fell within one to two hours.   All four stations on the Pond Brook were 
sampled during this storm.  
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Lab results of samples collected during this May 16 storm indicated a substantial 
spike in turbidity as well as phosphorus and nitrogen in two segments of the Pond 
Brook – one between the upper Mountain Road crossing and Church Rd and a second 
segment between lower the lower Mountain Road crossing and Silver Street.
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Water quality results were shared with landowners, and follow-up field assessments 
were conducted to identify possible sources of contamination to the brook.  This 
presentation reviews a project implemented along the stretch of Pond Brook 
between Tyler Bridge Road and Silver Street where one potential source of sediment 
and nutrients was identified.
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Gully erosion was revealed along this reach - a likely contributing source of sediment 
and nutrients. These gullies originated along the edge of hay fields on the Last Resort 
Farm, and cut down through steep, forested slopes that formed the valley walls along 
Pond Brook.  Where the gullies met the Pond Brook, there were large deposits of 
sediment – which would be periodically flushed and transported downstream by high 
flows in the Pond Brook.  
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Five gullies were identified draining from the hay fields, ranging in length from 160 to 
460 feet in length.  They are fed by swales that have developed in the fields. The 
forested slopes range from 10 to 20% gradient and are composed of erodible silt and 
fine sandy loams. The gullies are up to 8 feet deep and up to 5 feet wide in spots, but 
vary in the severity of erosion along their length. Scour holes have developed at the 
inlet of Gullies 1, 3, 4 and 5, where stormwater runoff becomes concentrated at the 
edge of field.   Erosional headcuts extend from the gully up into the hay field, 
particularly at Gully #4 and 5.
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The owners of Last Resort Farm – Sam and Eugenie Burr – were interested to address 
the eroding gullies.  They first approached the NRCS office in Middlebury for technical 
and financial resources to treat the gullies.  The NRCS EQIP program offers free survey 
and design services, and provides partial reimbursement of construction expenses to 
implement best management practices. The standard NRCS practice to address gully 
erosion is the rock-lined waterway.  Although these gullies were located on lands 
operated by a farm, and stormwater originated from agricultural fields, the gullies 
themselves were located on forested tracts, and therefore this project application 
had to be considered through a forest project pool – separately from other 
agricultural project applications.  EQIP funding is allocated on a state-wide basis; the
forest pool of EQIP funding is far less than the agricultural pool.  To improve the 
likelihood for funding, Sam’s EQIP application was modified to include a funding 
request for only two of the five gullies – the two in worse condition, G3 and G4.   Sam 
applied to EQIP in the fall of 2012 and was awarded funds in 2013 – after 3 
application rounds.
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NRCS Middlebury office completed a survey of the gullies and preliminary designs for 
rock-lined waterways in the Fall of 2012.  This treatment addresses the full length of 
the gully, regardless of a varying degree of erosion along the length.  It involves 
placement of medium to large angular rock over a geotextile fabric, and necessitates 
use of an excavator.  To access the full length of the gully through this forested 
sugarbush, a separate access road was cleared along the ridgeline between gullies.  
Many of Sam’s maple sugaring lines were temporarily dismantled.  
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Due to the weight of the excavator and trucks loaded with rock, construction of rock-
lined waterways had to wait until the ground was frozen to minimize impacts to the 
farm road and fields – and to maximize construction efficiency.  Gullies #3 and 4 were 
completed in early January.  
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In the Summer of 2012, Lewis Creek Association applied to the VTANR Ecosystem 
Restoration Program for grant monies.  Their original intent was to supplement the 
NRCS EQIP funds and help the landowner to purchase construction services and 
materials for treatment of Gullies #3 and 4.  In the end, these ERP grant monies 
enabled a second review of the remaining gully sites with a goal to evaluate some 
softer, less invasive engineering techniques as an alternative to the standard rock-
lined waterway.  ERP funds paid for engineering design services and logging 
contractor services to complete treatments on the four remaining gullies. 

11



An Alternatives Analysis by Milone & MacBroom of Waterbury, VT identified some 
softer engineering techniques for the remaining gullies that could utilize coarse 
woody debris sourced on site.  Five practices were recommended that could be 
tailored to the variable degree of erosion along the length of the gullies.  These 
practices could be installed largely by hand – by a logging contractor - resulting in 
less site disturbance.   The landowner was able to contribute matching funds in the 
form of in-kind services (to grade the fields and install erosion control) and donated 
materials (tree boles and brush).
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A scour hole had developed at the head of gullies #1, 3, 4 and 5, and these were 
eroding headward into the hay field.  Design plans called for installation of stone at 
these gully inlets to dissipate scour energy and reduce erosion.
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Where deep head cuts had developed along the gully length, a log check dam was 
specified.  This involves placing large trunk segments perpendicular to the gully to 
stabilize soils and control the grade.  Installation of the log check dam involved an 
excavator to dig a small trench so that the logs are keyed into the surrounding slope.  
Where site access is limited, it would be possible to excavate by hand.   Logs were 
harvested from the immediate area.  Upstream approaches to the check dam were 
treated with brush and small logs.
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Less-deep head cuts were treated with Log Stacks – small- to large- diameter trunk 
and branch sections that are placed parallel to the gully to entirely fill the eroded 
cross section of the channel.   Log stacks stabilize the gully walls and control grade.  
Logs and branches were harvested from the vicinity and moved into place by hand 
using a log jack or chains/ winch.
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Less eroded segments of the gully were treated with application of brush and small 
logs arranged in multiple directions to make full contact with the eroding sides and 
bottom of the gully. This practice stabilizes the gully walls and controls erosion.  Brush 
& small logs were sourced from the immediate area and from areas that required 
clearing to access gullies 3 and 4 for installation of the NRCS rock-lined waterway.
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