
!
!

!
!

!
!

!
!

!
!

!
!

!
!

!!
!!

!
!

!
!

!!

!!

!!

!!
!!

!!

!!
!!

EN
OS

 R
D

ENOS ROAD - PROPOSED CONDITIONS

WINOOSKI NATURAL RESOURCES CONSERVATION DISTRICT

LAKE IROQUOIS - PATRICK BROOK WATERSHED ACTION PLAN
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1 SOUTH MAIN STREET
SECOND FLOOR
WATERBURY, VT 05676
802.882.8335

>

INSTALL NEW CROSS CULVERT

>

INSTALL NEW CROSS CULVERT

> FORMALIZE SWALE ALONG DRIVEWAY

>

CONSIDER STONE LINING
SWALE AND/OR INSTALLING
NEW CROSS CULVERT

Legend
Road Feature - Existing & Proposed

Swale
!! !! !! Culvert

Road
VHD Stream
Parcel Boundarywhite

line

Background imagery from Nearmap.
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SHOULDER WILL BE LOWER
THAN TRAVEL LANE AND

RUNOFF SHALL FLOW IN A
DISTRIBUTED MANNER TO

GRASS OR FORESTED AREA
WHERE POSSIBLE

REMOVE
GRADER
BERM

1/4" TO 1/2"

= 2% TO 4%

THICK

REFERENCE NOTE: ADAPTED FROM "VERMONT BETTER BACKROADS MANUAL, CLEAN WATER YOU CAN
AFFORD" A PULICATION OF THE NORTHERN VERMONT & GEORGE D. AIKEN RESOURCE CONSERVATION
DEVELOPMENT (R C& D) COUNCILS, NOVEMBER 1995, UPDATED 2002, 2009.

STONE CHECK DAM DETAIL FROM STATE OF VERMONT AGENCY OF NATURAL RESOURCES DEPARTMENT
OF ENVIRONMENTAL CONSERVATION VERMONT POLLUTION DISCHARGE ELIMINATION SYSTEM (VPDES)
GENERAL PERMIT 3-9040 FOR STORMWATER DISCHARGES FROM MUNICIPAL ROADS, FINAL DRAFT.

BIODEGRADEABLE
EROSION NET
AS PER VTRANS

DO NOT USE

PLANT WITH VERMONT
CONSERVATION MIX

· USE FOR SLOPES 0% TO 5% OR 5% TO 8%
WITH STONE CHECK DAMS OR
DISCONNECTION PRACTICES EVERY 164 FEET

· NO BARE SOILS ALLOWED
· USE TRAPEZOIDAL OR PARABOLIC CROSS

SECTION

STONE FILL SIZE:
· SLOPES 5% TO 10% USE 6-8 INCH MINUS
· SLOPES MORE THAN 10% USE 12 INCH MINUS

STONE CHECK DAM

· USE MIX OF 2 TO 9 INCH STONE
· SIDE SLOPES 2:1 OR FLATTER
· SPAN WIDTH OF CHANNEL AND UP SIDES OF

BANKS
· SPACE SO THAT THE TOE OF THE UPSTREAM

DAM IS THE ELEVATION OF THE CREST OF THE
DOWNSTREAM DAM

· PERIODICALLY REMOVE ACCUMULATED
SEDIMENT AND DEBRIS TO ALLOW CHANNEL
TO DRAIN THROUGH THE STONE AND
PREVENT LARGE FLOWS FROM CARRYING
SEDIMENT OVER THE DAM

· IF SIGNIFICANT EROSION OCCURS BETWEEN
DAMS, A LINER OF STONE SHOULD BE
INSTALLED

1 
SO

U
TH

 M
A

IN
 S

TR
EE

T
W

A
TE

RB
U

RY
, V

T 
05

67
6

80
2.

88
2.

83
35

SL
RC

O
N

SU
LT

IN
G

.C
O

M

OPERATION & MAINTENANCE NOTES:
ANNUALLY IN SPRING AFTER THAW AND AFTER LARGE RAINSTORMS, INSPECT ALL ROAD
FEATURES.
NOTE WHERE EROSION IS AFFECTING FEATURE DESIGN.
SPECIFIC OPERATION & MAINTENANCE NOTES LISTED FOR EACH FEATURE.

· REGRADE ROAD SURFACE TO REMOVE
RUTS, EROSION, AND GRADER/PLOW
BERMS

· CROWN SHOULD BE MAINTAINED

· RESHAPE SWALE AND
REAPPLY SURFACE
TREATMENT WHERE GULLY
EROSION (>1 FT DEEP) IS
OCCURRING
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REFERENCE NOTE: ADAPTED FROM "VERMONT BETTER BACKROADS MANUAL,
CLEAN WATER YOU CAN AFFORD" A PULICATION OF THE NORTHERN VERMONT
& GEORGE D. AIKEN RESOURCE CONSERVATION DEVELOPMENT (R C& D)
COUNCILS, NOVEMBER 1995, UPDATED 2002, 2009.

OR USE ROCK APRON,
SEE DETAIL THIS PAGE

HEADER IS REQUIRED FOR NEW CULVERTS
AND WHERE SLOPES ARE GREATER THAN 5%

CULVERT CROSS SECTION

CULVERT PLAN VIEW

CULVERT INSTALLATION
FLOW BYPASS
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· CHECK INLET AND OUTLETS TO REMOVE
ACCUMULATED DEBRIS BLOCKING OPENING

· REPLACE DISLODGED HEADER OR APRON
STONES
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REFERENCE NOTE: ADAPTED FROM "VERMONT BETTER BACKROADS MANUAL,
CLEAN WATER YOU CAN AFFORD" A PULICATION OF THE NORTHERN VERMONT
& GEORGE D. AIKEN RESOURCE CONSERVATION DEVELOPMENT (R C& D)
COUNCILS, NOVEMBER 1995, UPDATED 2002, 2009.

· INSPECT ANNUALLY AND AFTER LARGE STORMS
· REMOVE ACCUMULATED SEDIMENT WHEN HALF FULL.

STONE CHECK DAM

SEDIMENT TRAP

TURN-OUT

STONE ARMOR OR ROAD EDGE STABILIZATION

· RIRPAP SIZE IS BASED ON QUANTITY AND VELOCITY OF
WATER

· ALWAYS CONTACT A STREAM ALTERNATION ENGINEER
BEFORE INSTALLING RIPRAP AT A STREAM BANK

· USE ANGULAR STONE
· COVER WITH GRUBBINGS OR TOPSOIL AND SEED. IF ON A

STREAM BANK, ONLY APPLY ABOVE ORDINARY HIGH WATER.
· CONSIDER PLANTING WITH ADDITIONAL VEGETATION

· AVOID DIRECT OUTLET TO SURFACE WATERS
· STABILIZE OUTLET BASED ON SLOPE:
·· 0% TO 5% STABILIZE WITH GRASS
·· 5% TO 10% STABILIZE WITH 6-8 INCH MINUS STONE
·· GREATER THAN 10% STABILIZE WITH 12 INCH MINUS STONE

· REMOVE ACCUMULATED SEDIMENT WHEN HALF FULL
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>
GRADE TO REMOVE BERM

>

RESHAPE SWALE AND
INSTALL TURNOUT

>

INSTALL THREE NEW CULVERTS
AND STONE LINE SWALES

>

RESHAPE SWALE AND
INSTALL SEDIMENT TRAP >

STONE LINE SWALE
AND INSTALL TURNOUT

>

STONE LINE SWALE

> STONE LINE SWALE

>

STONE LINE SWALE
AND ADD CHECK DAMS
INSTALL SEDIMENT TRAP
CLEAN OUT CULVERT

>
STONE LINE SWALE
AND ADD CHECK DAMS

>

STONE LINE SWALE
CLEAN OUT OR CONSIDER
REMOVING CULVERT

>

STONE LINE SWALES
AND ADD CHECK DAMS
CLEAN OUT SEDIMENT TRAP

>

REMOVE TWO CEDARS
INSTALL SEDIMENT TRAP
ADD HEADWALL RIPRAP

>

INSTALL STONE LINED
SWALE AND TURNOUT

Patrick Brook

>

CLEAN OUT CULVERT
CONSIDER REPLACEMENT

> CLEAN OUT AND
RESHAPE SWALE

>
CONSIDER ADDING
NEW CULVERT

>
UPSIZE CULVERT

>INSTALL NEW CULVERT

>INSTALL NEW CULVERT

>

CLEAN OUT CULVERT
BLOCK SWALE CULVERT
DIVERT FLOW ACROSS ROAD

>STONE LINE SWALE

>

INSTALL SEDIMENT TRAP

RED PINE RD

PARTRIDGE HL

RED PINE RD

PARTRIDGE HL

VCGI

PARTRIDGE HILL - PROPOSED CONDITIONS

WINOOSKI NATURAL RESOURCES CONSERVATION DISTRICT
LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN 0 150 30075

Feet ±1 in = 150 feet
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SECOND FLOOR
WATERBURY, VT 05676
802.882.8335

Legend
Road Feature - Existing & Proposed
!( Turnout
#* Sediment Trap

Berm
Swale

!! !! !! Culvert
Road

Streams (By Order)
1
2
3
4
5
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SHOULDER WILL BE LOWER
THAN TRAVEL LANE AND

RUNOFF SHALL FLOW IN A
DISTRIBUTED MANNER TO

GRASS OR FORESTED AREA
WHERE POSSIBLE

REMOVE
GRADER
BERM

1/4" TO 1/2"

= 2% TO 4%

THICK

REFERENCE NOTE: ADAPTED FROM "VERMONT BETTER BACKROADS MANUAL, CLEAN WATER YOU CAN
AFFORD" A PULICATION OF THE NORTHERN VERMONT & GEORGE D. AIKEN RESOURCE CONSERVATION
DEVELOPMENT (R C& D) COUNCILS, NOVEMBER 1995, UPDATED 2002, 2009.

STONE CHECK DAM DETAIL FROM STATE OF VERMONT AGENCY OF NATURAL RESOURCES DEPARTMENT
OF ENVIRONMENTAL CONSERVATION VERMONT POLLUTION DISCHARGE ELIMINATION SYSTEM (VPDES)
GENERAL PERMIT 3-9040 FOR STORMWATER DISCHARGES FROM MUNICIPAL ROADS, FINAL DRAFT.

BIODEGRADEABLE
EROSION NET
AS PER VTRANS

DO NOT USE

PLANT WITH VERMONT
CONSERVATION MIX

· USE FOR SLOPES 0% TO 5% OR 5% TO 8%
WITH STONE CHECK DAMS OR
DISCONNECTION PRACTICES EVERY 164 FEET

· NO BARE SOILS ALLOWED
· USE TRAPEZOIDAL OR PARABOLIC CROSS

SECTION

STONE FILL SIZE:
· SLOPES 5% TO 10% USE 6-8 INCH MINUS
· SLOPES MORE THAN 10% USE 12 INCH MINUS

STONE CHECK DAM

· USE MIX OF 2 TO 9 INCH STONE
· SIDE SLOPES 2:1 OR FLATTER
· SPAN WIDTH OF CHANNEL AND UP SIDES OF

BANKS
· SPACE SO THAT THE TOE OF THE UPSTREAM

DAM IS THE ELEVATION OF THE CREST OF THE
DOWNSTREAM DAM

· PERIODICALLY REMOVE ACCUMULATED
SEDIMENT AND DEBRIS TO ALLOW CHANNEL
TO DRAIN THROUGH THE STONE AND
PREVENT LARGE FLOWS FROM CARRYING
SEDIMENT OVER THE DAM

· IF SIGNIFICANT EROSION OCCURS BETWEEN
DAMS, A LINER OF STONE SHOULD BE
INSTALLED
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OPERATION & MAINTENANCE NOTES:
ANNUALLY IN SPRING AFTER THAW AND AFTER LARGE RAINSTORMS, INSPECT ALL ROAD
FEATURES.
NOTE WHERE EROSION IS AFFECTING FEATURE DESIGN.
SPECIFIC OPERATION & MAINTENANCE NOTES LISTED FOR EACH FEATURE.

· REGRADE ROAD SURFACE TO REMOVE
RUTS, EROSION, AND GRADER/PLOW
BERMS

· CROWN SHOULD BE MAINTAINED

· RESHAPE SWALE AND
REAPPLY SURFACE
TREATMENT WHERE GULLY
EROSION (>1 FT DEEP) IS
OCCURRING
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REFERENCE NOTE: ADAPTED FROM "VERMONT BETTER BACKROADS MANUAL,
CLEAN WATER YOU CAN AFFORD" A PULICATION OF THE NORTHERN VERMONT
& GEORGE D. AIKEN RESOURCE CONSERVATION DEVELOPMENT (R C& D)
COUNCILS, NOVEMBER 1995, UPDATED 2002, 2009.

OR USE ROCK APRON,
SEE DETAIL THIS PAGE

HEADER IS REQUIRED FOR NEW CULVERTS
AND WHERE SLOPES ARE GREATER THAN 5%

CULVERT CROSS SECTION

CULVERT PLAN VIEW

CULVERT INSTALLATION
FLOW BYPASS
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· CHECK INLET AND OUTLETS TO REMOVE
ACCUMULATED DEBRIS BLOCKING OPENING

· REPLACE DISLODGED HEADER OR APRON
STONES
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REFERENCE NOTE: ADAPTED FROM "VERMONT BETTER BACKROADS MANUAL,
CLEAN WATER YOU CAN AFFORD" A PULICATION OF THE NORTHERN VERMONT
& GEORGE D. AIKEN RESOURCE CONSERVATION DEVELOPMENT (R C& D)
COUNCILS, NOVEMBER 1995, UPDATED 2002, 2009.

· INSPECT ANNUALLY AND AFTER LARGE STORMS
· REMOVE ACCUMULATED SEDIMENT WHEN HALF FULL.

STONE CHECK DAM

SEDIMENT TRAP

TURN-OUT

STONE ARMOR OR ROAD EDGE STABILIZATION

· RIRPAP SIZE IS BASED ON QUANTITY AND VELOCITY OF
WATER

· ALWAYS CONTACT A STREAM ALTERNATION ENGINEER
BEFORE INSTALLING RIPRAP AT A STREAM BANK

· USE ANGULAR STONE
· COVER WITH GRUBBINGS OR TOPSOIL AND SEED. IF ON A

STREAM BANK, ONLY APPLY ABOVE ORDINARY HIGH WATER.
· CONSIDER PLANTING WITH ADDITIONAL VEGETATION

· AVOID DIRECT OUTLET TO SURFACE WATERS
· STABILIZE OUTLET BASED ON SLOPE:
·· 0% TO 5% STABILIZE WITH GRASS
·· 5% TO 10% STABILIZE WITH 6-8 INCH MINUS STONE
·· GREATER THAN 10% STABILIZE WITH 12 INCH MINUS STONE

· REMOVE ACCUMULATED SEDIMENT WHEN HALF FULL
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