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Introduction

In 2012 Central Vermont Regional Planning Commissiong withthe Friends of the Winooski
River andVinooskiNatural ResourceConservationDistrict conducted an analysis to map,
inventory, prioritize, angreparesite mapsor dass 3 and 4oad erosiorsiteswithin the North
Branch and Kingsburg Branch Watershetischincluded the following towns (East Montpelier,
CalaisMiddlesex, Woodbury, and Worcesterfhe purpose of the project was to Agtter
understand the scope ohe erosion problems along thélass 3 and bads 2) to providean
inventory of erosiorsites 3) prioritize the erosiositesfor impact to water qualityoy
sedimentation, 4) provida simplesite map and erosion treatment techniques for the highest
priority erosionsites and 5)present the results of the study to the towns and discuss the
erosion treatment techniquesThe project was fundethrough a Grant provided by the State
of Vermont Ecosystem Restoration Program (ERP).

Methodology
Geographidnformation Systems (GIS) Desktop Analysis

A constraints analysis was conducted by the Central Vermont Regional Planning
CommissioffCVRPC) using ArcView GIS. The purpose of the constraints analysis was to use
desktop GIS tadentify areas of the road netark that were likely susceptible to erosion and
sedimentation resultingn water quality impact, in order to focus the scope of the field
investigation. The constrainemnalysis considered a total of five parameters, which included
stream crossings, widtbf buffers tostreams, width of buffers to mapped Stategulated Class
Il wetlands, soil erodibility, and roadope. The road network within the five Towns was divided
into 100foot segments, and for eadegment the presence or absence of the five coaists
was analyzed. Then, for each road, thember of constraints was totaled. The segments of
each road with the relative constraints scoriwgre displayed on a GIS main additionto the
line segments a point location was also develdpy CVRPC &pecif locationswhere three,
four, or five of the constraints existed at the same locatibhis data was then used on the field
maps to help locate generahd specific road areas to visithe GIS maps are included in
Attachment A. Field crewdsitedall point locatiors with 3 and greater constraints and all line
segments with a total constraints score3¥ and greater.Table 1 below provides a summary
of the constraintvalues considered in the GIS analysis.

Constraint Criteria Data Source
Stream Crossings | Road / Stream | Vermont Hydrography Dataset (VHDCARTO, 2010)
intersection

Stream Buffer Width 50 feet | Vermont Hydrography Dataset (VHDCARTO, 2010)

Class Il Wetland | Buffer 50 feet | Vermont Significant Wetlands Inventory (VSWI, 2010

SoilErodibility Kw > 0.36 Natural Resource Conservation Service (NRCS) Sall
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Survey (Geologic_SO, 2011)

Slope rise/run > 15% | Vermont Hydrography Dataset DEM
(ElevationDEM_VTHYDRODEM, 2005)

Table 1. GIS Analysis parameters.

Held Priority Indicators

After the completion of the GIS desktop analysis, a series of field priority indicators were
developedalong with a scoring matrix, which were used by field crews to rank each erosion
area impact tovater quality during the field mapping effort. These priofitdicators included
volume of runoffexpected through the erosion area, the steepness of the area, the condition of
the ground cover, anfinally the opportunity for sediment depositidl surface waters
Individual erosion areas weszored in the field sthigh, medium, and low, for each of these
indicators. Following the field datollection, scoring for each of the field indicators was
imported into an excel spreadsheet talculate total scores for each area. Each high, medium,
and low score was assigt a value of 3, yr 1, respectively. In the case of the opportunity for
deposition indicator, percentages of 30%, 2@¥%10% were assigned to a hjghedium or low
score, given that depositional areas were assumeldawee a weightedmportance. A summgy
table of the field priority indicators is provided in Tablbe?ow. The complete scoring matrix is
provided in Attachment B.

Priority Indicators Description Score Notes
Volume small channel, headwater area Low Volume indicator
medium channel, middle of Medium ':ce)}ftehr:condition at and
watershed upstream of the
large channel, close teceiving High erosion area
water
Velocity/Steepnesq low slope, <5% Low Velocity/Steepness
moderate slope, >5% and <15 Medium | indicator refers to the
steep slope, > 15% High condition at and
downstream of the
erosion area
Soil Cover stone Low Soil Cover indicator
vegetation Medium refers to the condition
minor vegetation Medium/High downstream of the
bare High erosion area
Depositionto sheet flow over well vegetated Low Deposition indicator
Stream terrain/ channel with turnouts refers to the condition
to vegetated terrain downstream of the
channel flow with defined break  Medium erosion area
in slope with some deposition
before stream




channel flow with no slope High
breaks, obvious in stream
deposition

Table 2. Priority indicators for water quality scoring.

Data Collectionand Reduction

Field crews walked/droveach priority road segment during the 2Dfield season. Fieldrews
carried a Trimble GedXGPS unit capable of sufieter accuracy with post processing
correctionand a digital cameral heroadway surface, shoulders, and ditches whetanned for
areas of erosionFielddata was entered directly into the GPS unitsng a data dictionary
whichallowedfor customized drop down menus to be usediog the data The digital camera
was used to take photos of the erosion and those photos where loaded and linked directly to
each site being recorded in the GPS units thfoagvireless network join. These two data
collection techniquesignificantly increased data collectiefficiency. The descriptor datss
summarized in Table 3.

Descriptors Type Notes
General Erosion Category Rill small channel that could be graded
Incision medium channel that could be graded
Gully larger channel that could not be repaired
grading
Slump failure of road edge or surface
In stream / in ditch scour | carving of stream bank / ditch side slopes
Erosion Location Roadway
Roadwayshoulder
Ditch

Ditched Stream
Culvert Headwall
Culvert Endwall

Culvert Data (Culvert Sitel Diameter inches
Only) Material metal/plastic/concrete
Condition poor/fair/good
Ownership Town/Private
Drop from outlet to stream| inches live stream crossings only
Bankfull width at outlet inches live stream crossing only

Table 3. Erosion area descriptors.

Results

A total of237erosionsiteswvere mapped across the five towns. Sites having the highest priority
scores in each Town weedected and a site plan with erosion treatment devédpeal 0f29

sites werselected for site plan with erosion treatment development. CVRPC utilizes the Better
BackRoads manual in the development of all road erosion treatments.



Thelist of ersion sites by town follows this section of the report.

Summary of Town Erosion Results

Calais

Erosion site I

Locationc500 feet of road shoulder erosion along Long MeadovdRd miles wesbf County
Rdin Calais, VT.

Field Collection Data

Location | Water Seepness , Deposition to _
of Erosion| Volume Siehe | S G0 Stream Type of Erosion| Total Score
ROADWAY :
spouLpe,  HIGH STEEP >15 BARE HIGH GULLY/INCISIO 13.0

Site Slope Calculatian12%

Suggested Erosion Treatment

= =4 =4 4 A -

Add2-3 new cross culvertgelow existing culvert

Add stone aprons at outlets olew culvertsand existing culvert
Install headers and footers on akw culvertsand existing culvert
Armor shoulder above existing culvert

Improve ditch and stone line for length of erosion about %00
Replace existing culvert if undersized for location.

Needed Informatiorfrom Sitec

=4 =4 4 4 4 8 -

Existing culvert dimensions and condition

Existing culvert alignment to stream

Existing culvert header and footer information

Stream channel bankfull width

Calculate ®mne needed for ditch and armayestimate about 100 Yards

Calculate stone needed for stone aprons at culvert outetstimate about 6 Yards

Price of new and replacement culverts




Map of Site







Erosion site Z; Good site for Better Back Roads Grant

Locationg 820 feet of road shoulder erosion along Mirror LakeORld miles west of Number
10 Pond Réh Calais, VT.

Field Collection Data

Location Water | Seepness| Solil Deposition Tvpe of Erosion

of Erosion | Volume | of Site Cover | to Stream yp Total Score
ROADWAY

SHOULDE| HIGH | STEEP >1| BARE HIGH GULLY/INCISIQ 13.0

Site Slope Calculationl12%
Suggested Erosion Treatment

Add1-2 new cross culverts above existing culverts

Realign existing cross culverts

Add stone aprons at outlets oew culvertsand existing culvest
Install headers and footers on akw culvertsand existing culvert
Improve ditch and stone line for length of erosion ab8ao ft
Replace existing culvert if undersized for location.

=4 =4 4 -4 A 2

Neeced Informationfrom Sitec

Existing culvert dimensions and condition

Existing culvert alignment

Existing culvert header and footer information

Calculate stone needed for ditghestimate about 150 Yards

Calculate stone needed for stone aprons at culveriais - estimate about 8 Yards
Price of new and replacement culverts

= =4 4 4 A 2



Map of Siteg

Photos of Site
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Erosion site 3

Locationg 320 feet of road shoulder erosion along Dugar BrooRRiifeet east of West
County Rdn Calais, VT.

Field Collection Data

Location Water | Seepness| Soil Deposition T f Erosi

of Erosion | Volume | of Site Cover | to Stream ype ot Lrosion Total Score
ROADWAY

SHOULDE| HIGH | STEEP >1| BARE HIGH GULLY/INCISIQ 13.0

Site Slope Calculatian13%
Suggested Erosion Treatment

Add1-2 new cross culverts above existing culvert

Add stone aprons at outlets okew culvertsand existing culvert
Install headers and footers on akw culvertsand existing culvert
Improve ditch and stone line for length erosion abouB20ft
Replace existing culvert if undersized for location.

= =4 4 -4 A

Needed Informatiorfrom Sitec

Existing culvert dimensions and condition

Existing culvert alignment

Existing culvert header and footer information

Calculate stone needed for ditchestimate about 75 Yards

Calculate stone needed for stone aprons at culvert outlestimate about 3 Yards
Price of new and replacement culverts

= =4 4 4 -4 2



Map of Site
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Photos of Site
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Erosion site 4 Good site for Better BadRoads Grant
Locationg 320 feet of road shoulder erosion along Apple 88I0 feet south of Dugar Brook Rd
in Calais, VT.

Field Collection Data

Location Water | Seepness| Soil Deposition T f Erosi

of Erosion | Volume | of Site Cover | to Stream ype ot Lrosion Total Score
ROADWAY

SHOULDE| HIGH | STEEP >1] BARE HIGH GULLY/INCISIQ 13.0

Site Slope Calculatian13%
Suggested Erosion Treatment
1 Improve ditch and stone line for length of erosion ab8a0ft
1 Improve turnout above bridge
1 Stone line apron aturnout
1 Install settling pond below turnout.
Needed Informatiorfrom Sitec
1 Calculate stone needed for ditch, turnout, settling panestimate about 80 Yards
Map of Site
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Photos of Site
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Erosion site 5

Locationg 700 feet of road shoulder erosion along Jack HilDR@ miles north of Pekin Brook
Rdin Calais, VT.

Field Collection Data

Location Water | Seepness| Soil Deposition T f Erosi

of Erosion | Volume | of Site Cover | to Stream ype ot Lrosion Total Score
ROADWAY

SHOULDE| HIGH | STEEP >1| BARE MEDIUM | GULLY/INCISIC 12.0

Site Slope Calculatian7%

Suggested Erosion Treatment

= =4 4 4 A8 A8 A

Add1-2 new cross culverts below existing culvert

Add stone aprons at outlets okew culvertsand existing culvert
Install headers and footers on akkw culvertsand existing culvert
Improve ditchby moving it closer to road

Improve ditchby stone line for length of erosion abo@DOft

Cut down soil brm along both sides of road

Replace existing culvert if undemsikzfor location.

Needed Informatiorfrom Sitec

= =4 4 4 A 2

Existing culvert dimensions and condition

Existing culvert alignment

Existing culvert header and footer information

Calculate stone needed for ditchestimate about 120 Yards

Calculate stone needed for ste aprons at culvert outletsestimate about 5 Yards

Price of new and replacement culverts
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Map of Site

Photos of Site
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