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Project Objectives

1. Quantify rates of sediment and phosphorus (P) production associated
with erosion at concentrated road drainage points on unpaved and
paved roads

2. Assess the effectiveness of intervention measures (rock stabilization,
energy-dissipating structures, disconnection practices, regenerative
storm conveyance) in reducing sediment and P mobility from roads.

3. Develop a framework for providing credits for erosion mitigation
measures that can be implemented under the Lake Champlain TMDL.



Objective 1: Quantitying rates of sediment

and phosphorus production

» Terrestrial lidar repeat surveys
o 13 sites, Chittenden, Lamoille, Washington counties

» Airborne lidar feature detection
o 9831 culverts inspected, northern Vermont



Terrestrial
LIDAR Surveys




0 5 10 20 30 40
N e Kilometers

Legend
% Gully Location
[ Town Boundaries

Site Name (ID) Town

1-89 North (1) Colchester
1-89 North (2) Colchester
1-89 South (3) Colchester
Young (10) Colchester
Elm (11) Winooski
Corduroy (13) Essex

Vale (15) Essex
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Maple Run (31) Stowe
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Survey Digital Elevation Models

Site name: Vale Drive, Essex (15) | Survey method: Terrestrial LIiDAR | Survey date: 7/24/2020 Site name: Young Street, Colchester (10) | Survey method: Terrestrial LIDAR | Survey date: 7/16/2020




LIDAR survey and analysis workflow

: Digital Elevation
LiDAR Scan . LIDAR. . Model . Vglum.e
Processing Generation Estimation




Top view

Side view
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Soil sampling




Soil sampling and analysis workflow

Oven drying & Microwave : :
weighing for assisted acid P Loss estimation:

Sample bulk density digest oisample
Collection ICP-MS Mass
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Survey timeline

Q1 |July-Sept ‘19

Q2 | Oct-Dec 19 Baseline surveys; selected resurveys after Halloween storm
Q3 |Jan-Mar ‘20

Q4 |Apr-June 20 | Post snowmelt surveys — May

Q5 |July-Sept 20 | Installation of erosion control measures — July-November
Q6 |Oct-Dec ‘20 Repeat surveys — August — October

Q7 |Jan-Mar’21

Q8 |Apr-June ‘21 Post snowmelt surveys - May
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Precip at BTV (cm)
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Precip at BTV (cm)
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Gully phosphorus concentrations
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Gully change in time

Volume Change (m3)
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Airborne Lidar




Multi-date

lidar for feature detection
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Culvert inventories for feature inspection
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Evidence of Gully Erosion

9831 culverts inspected
999 gully features identified
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Gully Volume Change
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Objective 2: Assess effectiveness of

Intervention measures

» Post-installation comparison of “control” and “treated sites”

» Retrospective assessment of past erosion control projects



Retrospective field assessment
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Retrospective assessment — BMP effectiveness
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additional 296 Ditch practices assessed: 70% intact, 27% compromised, <4% failed



Project Completion

* Spring 2021 surveys beginning this week

e Analysis of airborne lidar dataset (gully occurrence,
gully change) in progress

* Draft report and TAC consultation in June

* Final report due to VTRANS 7/31/2021

Questions / feedback: contact Beverley Wemple at bwemple@uvm.edu



