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Shadow Lake Phase 1 LWAP

Overview of Tasks:
• Data Review
• Stakeholder Input
• Desktop Assessment
• Field Assessments

• Lakeshore Assessments
• Terrestrial Assessments
• Road Assessments

• Drone Flights
• Prioritized Project Recommendations
• Public Meeting
• 30 Summary Sheets
• Lake Wise Assessments
• Story Map
• Final Plan



            

Shadow Lake Phase 1 LWAP

• Road sector: 49% of projects (including driveways, 
private roads, and public roads) 

• Most common issues: unstable road shoulders, 
erodible and unstable ditches, lack of adequate 
cross drainage (clogged, undersized, or absent 
culverts), poor grading and grader berms, and 
direct connection of unmanaged runoff to the 
lake.

• Shoreline sector: 39% of projects

• Most common issues: Lack of vegetated buffers, 
shoreline erosion, and hardscaped retaining walls.

• Stream sector: 12% of the projects 

• Most common issues: lack of floodplain access, 
lack of riparian buffers, and unmanaged 
stormwater inputs to streams, which can increase 
stream power and erosive capacity and increase 
sediment transport and deposition in the lake. 

Roads, 
Driveways, and 

Trails

Shorelands

Streams

Sediment and 
Nutrients to Lake



            

Roadways (including driveways, roads, other travel areas)

https://dec.vermont.gov/sites/dec/files/wsm/stormwater/docs/Permitinformation/MunicipalRoads/Roads%20with%20Open%20Drainages%20REI%20Supplement-%20MRGP%202023.pdf

Drainage Ditches 
Conveying 
sediment and 
nutrients

Drainage Ditches 
Conveying 
sediment and 
nutrients

Drainage Ditches 
Conveying 
sediment and 
nutrients

Drainage Ditches 
Conveying 
sediment and 
nutrients

Stream
Stream with decreased 
water quality

Stormwater management 
/ filtration zone

Stormwater management 
/ filtration zone

Stormwater management 
/ filtration zone

Stormwater management 
/ filtration zone

Good water quality 
maintained!

Key concepts for stormwater:
• Slow it down
• Spread it out
• Sink into the ground
• Keep it clean

Unpaved road and 
driveway grading



            

Roadways (including driveways, roads, other travel areas)

40 projects identified
• 7 high priority
• 5 moderate / high priority
• 18 moderate priority
• 5 moderate / low priority
• 5 low priority

Project types:
• Slow and filter stormwater runoff with best 

management practices (BMPs)
• Improve grading 
• Ditch stabilization
• Culvert improvements

Issues observed:
• Unstable ditches and uncompacted ditch slopes 

leading to sediment transport
• Undersized, absent, or clogged culverts
• Improper grading, grader berms, piled loose 

materials near culverts and streams
• Off-road vehicle-related erosion



            

Roadways
Unstable ditches and uncompacted ditch slopes leading to sediment transport



            

Roadways
Undersized, absent, or clogged culverts



            

Roadways
Improper grading, grader berms, piled loose materials near culverts 
and streams



            

Shoreland Issues

Photo credit to the Vermont Bioengineering Manual, 2022

https://dec.vermont.gov/sites/dec/files/documents/BioEngineeringManual_Final.pdf


            

Shoreland
Assessed via boat. 
Identified issues along lake 
segments.

Segments are defined as 
areas they have similar 
characteristics. 

Segments were scored for 
indicators of potential 
water quality issues.

53 scored segments 

Used to guide outreach 
and prioritization for 
Lakewise assessments



            

Shoreland - Lacking Buffers
Lakeshores lacking robust native 
buffers can contribute higher nutrient 
loads. Shorelines can become 
unstable. 

Turf grass has very shallow roots that 
does not stabilize the shoreline. 

https://dec.vermont.gov/sites/dec/files/documents/BioEngineeringManual_Final.pdf



            

Shoreland - Erosion
Lakeshores lacking robust native buffers can contribute higher nutrient 
loads. Shorelines can become unstable. 

Bare soils, especially on a slope, are very prone to erosion.



            

Streams
Healthy streams have:

• Robust vegetated buffers
• Stable banks
• Transport water and base loads 

of sediment
• Have culverts large enough not to 

constrict flows, which can cause 
scour and erosion

• Stormwater inputs that are not 
transporting large pollutant loads

 

https://www.nrcs.usda.gov/sites/default/files/2022-09/Stream_in_dynamic_equilibrium_%28graphic%29.pdf



            

Streams
Issues observed:
• Unstable streambanks
• Scour / erosion near stream culverts
• Lack of robust vegetated buffer
• Unfiltered channelized stormwater 

inputs into streams

17 projects identified
• 5 high priority
• 10 moderate priority
• 2 low priority

Project types:
• Floodplain restoration
• Buffering and stabilization
• Slow and filter stormwater runoff to 

streams



            

Streams
Issues observed:
• Unstable streambanks
• Scour / erosion near stream culverts
• Lack of robust vegetated buffer
• Unfiltered channelized stormwater inputs into streams



            

Streams
Issues observed:
• Unstable streambanks
• Scour / erosion near stream culverts
• Lack of robust vegetated buffer
• Unfiltered channelized stormwater inputs into streams



            

Project Summary Sheets

• 30 sheets were developed to help move 
projects towards implementation

• Based on survey completed at the August 
2023 public meeting



            

Priority 
Projects



            

Project Example
Project recommendations example:
The Fish and Wildlife Access area - stormwater is flowing over a sparsely 
vegetated and eroding shoreline and depositing sediment into the lake. 

Goal: Stabilize the area with robust native 
vegetation and reduce sedimentation to the lake. 



            

Shoreland Protection in Action



            

Glover Town Road and Culvert Work in Action

Note that there have been 
additional improvements 
completed after the last 
field assessments for this 
project (August 2023).



            

Lake Wise

https://dec.vermont.gov/watershed/lakes-ponds/lakeshores-lake-wise/what

The Lake Wise program assesses four key areas: 
• driveway, 
• structure and septic,
• recreation area, and
• shoreline.

• 5 assessments completed
• 80% passed the driveway portion, 60% passed the 

structures and septic portion, 40% passed the recreation 
area portion, and 0% passed the shoreline portion



            

Water Quality Stressors
Roads including:

• Roadway runoff

• Development

• Off Road vehicle use

• Deicing chemicals

• Winter sand

• Undersized or absent culverts

• Clogged culverts

• Unstable ditches

• Poor grading / grader berms

• Direct connection for long ditch 
runs to streams

49%

12%

39%

PRIORITY SITES BY SOURCE

Roads Streams Lakeshore

Streams including:
• Stream erosion / channelization
• Lack of buffers
• Lack of floodplain access

Lakeshore including:
• Lack of buffers
• Erosion
• Septic system failure / 

contamination



            

Recommendations:
• Further develop and implement site-specific BMPs to slow, filter, and 

infiltrate stormwater. 

• Reassess road segments due to significant changes and in light of 
impacts due to climate change. Building resiliency will help protect 
infrastructure in the future.

• Stabilize roadside ditches and ensure they are maintained regularly

• Preserve and protect large undeveloped parcels within the watershed

• Complete stream walks and more comprehensive stream assessments 
(outside the scope of this study) focusing on key tributaries with high 
water quality monitoring results. 

• Stabilize trails and prevent future damage from ATVs, particularly in 
wetland areas.

• Work with the VT DEC, SLA, and local partners such as the OCNRCD to 
complete additional Lake Wise assessments and implement site-
specific recommendations 

• Work with the OCNRCD, local partners, and private landowners to 
improve lake and stream buffers.

• Complete an Illicit discharge survey to identify and eliminate potential 
sources of contamination. 

• Encourage adoption of residential green stormwater infrastructure.

• Work with the VT DEC stream flow protection program staff including 
the Streamflow Protection Coordinator and River Ecologist to improve 
dam functionality and reduce hazards.

https://vtrans.vermont.gov/sites/aot/files/highway/documents/ltf/Better%20Roads%20Manual%20Final%202019.pdf



            

Thank you for your attention!

Contact:

Kerrie@watershedca.com

Andres@watershedca.com 

 

mailto:Kerrie@watershedca.com
mailto:Andres@watershedca.com
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