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1.0 EXISTING CONDITIONS 
 
1.1 Project Background 

 
This report describes the final design (100% complete) of a stormwater improvement at the The 
Health Center, Plainfield in Plainfield, Vermont.  This project builds on a concept design 
completed during the Central Vermont Stormwater Master Plan for Barre Town, Barre City, and 
Plainfield in 2018.  This project was selected to move forward as one of the top 5 projects 
identified during town wide master planning.  The concept design included regrading to 
temporarily store water, remove sediment, and slow velocities entering the existing gully in 
addition to stabilizing the side slopes of the gully.  The design will stop the gully from continuing 
to move uphill therefore reducing the risk to the existing stormwater pond and reduce sediment 
migration to the Winooski River.   
 
Milone & MacBroom was hired by the Central Vermont Regional Planning Commission to further 
develop the concept design through final design so that the project is construction ready. Results 
of field analysis and basis for the preliminary design are summarized in this report. 
 

1.2 Existing Site Conditions 
 

Milone & MacBroom has conducted multiple field visits in spring, summer, and fall 2019 to assess 
existing conditions at the site, determine site constraints, collect GPS information of key features, 
and understand opportunities and constraints. Site conditions were documented (Appendix A). 
Site survey and topographic mapping was obtained from the The Health Center, Plainfield to 
serve as project base mapping.  Data collected during field visits was used to update existing 
conditions mapping. Other available mapping of natural resources and regulated areas was 
reviewed and added to base mapping. 
 
Gully erosion has occurred behind The Health Center between the existing stormwater pond 
outlet and the Winooski River floodplain.  This erosion has been increased by the concentrated 
stormwater leaving two stormwater pipe outlets and forming an intermittent stream that travels 
through the gully area.  The initial steep slope from the stormwater pond down to the beginning 
of the gully erosion is covered in riprap and currently stable.  Mass failure of gully walls has 
occurred from the end of the riprap slope to the beginning of the downstream floodplain.  The 
gully area side slope soils are steep and erodible with slopes ranging from 2:1 to a short stretch of 
nearly vertical side slope.  The majority of the gully side slopes have some vegetation established 
that is holding side slope soils in place.  Over time trees have fallen into the gully.  Those trees on 
the gully floor and coarse stones exposed from the eroded soils have combined to provide grade 
control on the gully floor and slowed downward erosion.  

 
The site was visited with George Springston a Geology Professor and statewide expert on gully 
and landslide processes who was able to report on deep headcuts that have previously traveled 
up the gully and have now been arrested at the downstream end of the existing riprap slope.  A 
new headcut exists just downstream of the gully in the lower portion of the channel, which is 
expected to move uphill if not arrested. Historic aerial photos from 1967 show that the gully 
existed prior to the The Health Center’s existence.  The gully has deepened, widened, and a four-
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foot-tall headcut has traveled up the gully to the base of the stone slope since a 2011 visit from 
George Springston. 
 
Soils observed in the gully were of erodible sand/ fine sand / silt in layers.  Coarser material 
including gravel, cobble, and some boulders have accumulated on the bottom of the gully and 
side slope toe providing some resistance to erosion. The soils in the area are not well represented 
by Soil Survey mapping due to the many different layers deposited by glacial Lake Winooski.  Soil 
testing was not be completed as infiltration practices are not included in the design. 

 
Without active stabilization, gully side slopes are expected to continue to erode to reach their 
natural angle of repose overtime.  If not stabilized, the bottom of the gully and side slopes are 
expected to destabilize and erode further as the existing and additional future headcuts travel up 
the gully.  Sediment from the gully bottom and side slopes travels directly to the downstream 
Winooski River channel. 
 
Japanese Barberry (Berberis thunbergii) is present on the site and is classified by the state as a 
Class B Noxious Weed.  Barberry is located in clumps within and around the gully.  This plant has 
a poor root structure and outcompetes other native plants that have roots that better stabilize 
soils. 
 

1.3 Hydrology 
 
Untreated stormwater is piped to the upstream end of the gully and discharged near where The 
Health Center’s stormwater pond exits.  Stormwater from impervious surfaces on The Health 
Center property is collected and routed through the existing stormwater pond on the property 
before discharging into the gully.  Additional untreated stormwater from offsite is also collected 
and discharged into the top of the gully.  Untreated runoff is collected from part of part of Towne 
Avenue and the post office, a section of Route 2, and uphill areas across Route 2 including a 
portion of Route 214 and residential and agricultural properties.   
 
The watershed was delineated using one-foot LiDAR contours and refined by walking key 
boundary areas in the field (Appendix B). 

 
TABLE 1 

Peak Flow Estimates 
 

Return Interval (years) Flow (cfs) 
2 6.8 
5 13.5 

10 21.0 
25 34.3 
50 47.5 
100 64.0 

 
The area that contributes drainage to the gully is 36.4 ac with 5.3 acres of impervious cover 
(14.6% impervious cover). The stormwater pond drains 2.9 ac from The Health Center site, while 
the remaining 33.5 ac bypass the pond and discharge directly into the gully. The Water Quality 
Volume of the entire watershed is 0.56 acre-feet (24,444 cubic feet) and 0.54 acre-feet (23,591 
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cubic feet) for the portion of the watershed not going through The Health Center stormwater 
treatment system.  Peak flows were estimated using a hydrology model developed in HydroCAD 
(Table 1). 
 

1.4 Site Constraints 
 
The available space and steep slope are the largest site constraint at the project area.  The area 
available for stormwater storage is bounded by the existing stormwater pond and steep forested 
slopes.  This is the only location available due to the location and low elevation of the stormwater 
outlets.  The depth of the exiting stormwater pipes outfalls is also a constraint to space and 
access, fixing the beginning point of the settling areas approximately halfway down the steep 
bank. 
 
Infiltration stormwater practices are not appropriate for the project site.  Soils are mapped as 
hydrologic soil group C and D, which are not ideal for infiltration.  The only area available for 
stormwater settling is on a 20% slope.   
 
There are no known utilities or other infrastructure within the project area that are not specifically 
related to the existing stormwater conveyance infrastructure.   
 
The existing uses at The Health Center limit construction access and staging from the east. 
 

2.0 PRELIMINARY DESIGN  
 
2.1 Basis of Design 

 
The design builds on the concept design to meet project goals to dissipate energy from the 
stormwater discharge pipes, maximize the water quality benefits of reduced erosion and sediment 
transport, and minimize operation and maintenance needs.   
 
Construction of a regraded stormwater settling area and rock berm was chosen due to the slope 
of the existing area and to maximize the storage volume.  The access and grading are difficult. 
Settling area side slope and berm slopes were maintained at a maximum of 1.5:1 slope and 3:1 
where maintenance vehicles will access the area.  The detention volumes are maximized for the 
space available to allow for the maximum storage volume for settling solids and slowing flow to 
the gully entrance.  The stormwater settling area has a total of 3,467 cubic feet of storage volume 
with a maximum ponding depth of 3 feet.  Two existing stormwater pipes leading to the new 
settling area will need to be cut back to provide more space.  Elevation of the berm was set to 
ensure that the stormwater pipes will not be backwatered. There will be no change to the existing 
stormwater pond except to regrade and reapply stone riprap to the downstream slope and outlet 
channel. 
 
A stone riprap filter berm is proposed to control the water surface elevation in the stormwater 
settling area.  The riprap has been sized to be resilient to the 100-year storm based on calculated 
velocities.  Riprap has been chosen as a berm material due to its resistance to erosion at high 
velocities and low maintenance needs.  If stones are displaced over time the maintenance crew 
will be able to redistribute the stones to repair any erosion damage using typical excavation 
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equipment.  This is a change from the 30% concept design which suggested using gabion basket 
walls, which would require more specialized and expensive maintenance if they were damaged.    

 
Gully stabilization is proposed to include bio-engineering and strategic placement of existing 
wood to stabilize the gully walls with a naturalistic approach working around the areas that 
already have stable side-slopes to minimize future construction impacts.  This is a change from 
the 30% concept design which suggested grading the gully side slopes to a 2:1 slope.  Active 
excavation within the gully area would destabilize the side slopes that have stabilized and are in 
the process of stabilization.   
 
Manual labor by landscape professionals will be used to strategically add stabilization to the gully 
side slopes in the form of horizontal application of coir fiber erosion logs and plantings of native 
trees and perennials to supplement the areas where the slopes have not yet healed.  Resistance to 
erosion and the ability to trap sediment on the bottom of the gully will be increased by strategic 
placement of large wood logs on the gully bottom.  Existing down trees and selection of trees 
that are expected to fall from the top of the gully slope and further destabilize the bank will be 
used as a source of wood.  This approach minimizes sediment mobilization caused by 
construction and access activities, minimizes heating caused by removal of shade, and benefits 
from the natural stabilization that has begun on some of the slopes.  This approach does not 
eliminate sediment movement and erosion within the gully, as the side slopes may continue to 
move over time, but provides roughness to minimize the potential for future widespread 
sediment migration.  Specific locations for log placement have been specified on the plans. 
Vegetation has been specified to reestablish tree, shrub, and herbaceous plants on the gully 
banks.  Existing vegetation will be preserved and supplemented with new plantings.  A seed mix 
has been chosen with Native Vermont species and an annual fast-growing seed to help establish 
stabilization in the first season.  A mix of native early and late successional tree species, hardwood 
and evergreen have been chosen to maximize long-term success. 

 
Removal of invasive species is recommended as part of the design.  Japanese Barberry (Berberis 
thunbergii) is a small deciduous shrub 2-8 feet tall growing in dense stands in and at the top of 
the gully banks.  This plant is classified by the state as a Class B Noxious Weed.  It is 
recommended to hand pull or use a pry bar to uproot the plants and transport them to a landfill 
for disposal.  These plants will be replaced with native plants with more robust root structures. 
 
The design is expected to have a 50-year design lifetime, assuming the operation and 
maintenance plan is followed. 
 

2.2 Cost Estimate 
 
A preliminary cost opinion was calculated as an estimate of construction costs to be $210,000 
including construction, a 15% construction continency, and engineering services for bid and 
construction phases (Appendix D).  This estimate includes an estimation of engineering services 
and permit application fees to obtain the permits assumed to be required for the project (Section 
3.0).  
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2.3 Construction 
 
Construction access is proposed across the agricultural parcel to the west of the project site.  This 
location would minimize disruption to the busy operations and well-maintained landscaping at 
The Health Center.  Access would be located off of Route 2 at the existing farm entrance, through 
the gate in the wooden fence, across the pasture, and through the temporary agricultural fence at 
the corner of the field, and across an existing lawn area to the north end of the project site.  An 
additional access pathway to deliver trees and stabilization materials to the lower part of the gully 
can be made with smaller vehicles from the west side of the agricultural field and through an 
existing forest access path to the middle west side of the gully.  No tree removal would be 
required along these access corridors.  All access areas would be restored to original or improved 
condition as part of the project.  
 
Construction of the stormwater settling area is expected to be completed by an excavation 
contractor.  Equipment would include a tracked excavator that will access the entire stormwater 
settling area and on-road haul trucks that will travel to the edge of the stormwater settling area to 
remove fill and deliver stone.  A smaller vehicle such as a bobcat, farm tractor, or gator could be 
used to deliver materials to the edge of the gully for stabilization.  No construction vehicles would 
enter the gully area in order to minimize new disruption of soils and slopes.  
 
 

2.4 Operation and Maintenance 
 
Short term and long-term operation and maintenance are critical to the ongoing success of a 
project and to ensure the expected water quality goals are met.  The Town of Plainfield has 
preliminarily agreed to responsibility for the operation and maintenance of the project and will 
reconfirm that responsibility as the project moves forward.  Landowners have preliminarily agreed 
to allow the Town the necessary access to the site to perform operation and maintenance needs 
and this will also need to be confirmed and formalized as the project moves forward.  Operation 
and Maintenance Plan Notes are included on the Design Plans (Appendix C). 
 
Access to the site is recommended across the agricultural parcel to the west of the site, as is 
shown on the design plans for construction.  This agreement will be drafted by the grantee for 
implementation and signed by the landowners and party responsible for operation and 
maintenance, i.e., the Town. 
 
The expected frequency and level of effort of the operation and maintenance has been estimated 
based on drainage area, watershed landuse, Operation and Maintenance Plan requirements, and 
previous project experience to include: 

• Annually a person should go look at site to look at sediment accumulation, displaced 
rocks, and erosion for approximately one hour. Additional visits should occur after very 
large storms.  

• Sediment build up in stormwater settling areas will occasionally need to be dug out.  This 
can be expected approximately every five years.  These visits would be approximately half 
a day with the road crew, an excavator, and a truck to haul away sediment.  The Town will 
need to rent an excavator to complete the work, as the current equipment owned by the 
Town cannot access the settling areas.  An excavator can travel down the 3:1 slope, turn 
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at the access landing area, and drive into the bottom of the stormwater settling area.  
With a moderate size excavator the material in the settling area can be piled on the slope 
from below and then loaded into a truck from the top of the slope, moving the sediment 
twice before loading.  The material can be placed on the treeline edge of the agricultural 
field adjacent to the access road.  Sediment accumulation rate has been estimated at 
approximately 4.2 CY/year and guides the estimated cleanout frequency (Appendix E). 

• The gully will be low maintenance and might need a half day of tree/log rearranging 
every 5-10 years.  This is expected to be accomplished by two laborers with a chainsaw 
and prybars.  It is expected that this area will be revegetated and low maintenance 
following the initial construction and first year of maintenance covered by the project. 
 

3.0 PERMITTING NEEDS 
 
An assessment of permit needs has been completed based on the preliminary design and 
discussions with regulators.   
 

3.1 Vermont State Permitting 
 

No Operational Stormwater Permit is expected.  The Health Center site already has an existing 
permit (4655-9015.A).  All site changes are occurring downstream of the existing onsite treatment 
regulated by that permit.  No new impervious surface is being created as part of the project.  
When the existing permit is renewed information regarding the design should be submitted with 
the permit renewal application. 
 
The project will need to obtain for a Stormwater Construction General Permit (3-9020) from 
VTDEC and is expected qualify for the Low Risk Construction activity category.  The project 
disturbance area is 1.0 acre and will need a permit. 
 
An Act250 Amendment is required.  The site already has an existing Act250 permit (5W0427-1 
and -2).  The Act250 District 5 Coordinator has been contacted and confirmed this requirement.  
The project is within the River Corridor and project conformance with these standards will be 
reviewed by Rivers Program staff as part of the Act250 review process.  Ned Swanberg the VTDEC 
Regional Floodplain Manager who reviews river corridor and floodplain areas visited the site and 
discussed the preliminary design plans.  No concerns were identified. 
 
No Stream Alternation Permit is required.  A site visit was completed on October 3, 2019 with 
VTDEC River Management Engineer Patrick Ross to review potential permit needs.  The gully was 
confirmed to be an intermittent stream that does not fall under this jurisdiction.  

 
No wetlands permitting will be required.  No wetland or wetland buffers are present within the 
project limits. 
 
No permitting is required from the Vermont Agency of Transportation.  It was confirmed with The 
Health Center and VTrans District 7 & 9 Projects Manager Shauna Clifford that the stormwater 
pipe leading from Route 2 is owned by The Health Center. No work will be done in the state right-
of-way and therefore no 1111 permit is required. 
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3.2 Local Permitting 
 
A local conditional use site plan permit amendment to the existing permit (2017-01-CU) will be 
required. 
 
The FEMA floodplain is regulated by the Town, but no project elements will extend into the 
nearby Winooski River regulated floodplain.  The River Corridor is not regulated by the Town.   
 

3.3 Federal Permitting 
 
No federal permitting is expected. 
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APPENDIX B 
GULLY WATERSHED MAP 
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APPENDIX C 
FINAL (100%) DESIGN PLANS 

 
  



 

Gully Stabilization and Stormwater Mitigation  
February 19, 2020 

 
 
 
 
 
 
 
 
 
 

APPENDIX D 
FINAL (100%) DESIGN COST OPINION 
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