] i

] REMOVE TWO CEDARS |
: INSTALL SEDIMENT TRAP o
ADD HEADWALL RIPRAP L
3 2\ RESHAPE SWALE AND m v Syt
| ‘ ¥

| STONE LINE SWALE |l

-

: O™ N @i -
A N\ T R y
S LT e\l 2. S STONE LINE SWALE
: B % Sy AND ADD CHECK DAMS

A

RESHAPE SWALE AND %
INSTALL TURNOUT ®

1 = Tf §STONE LINE SWALE

INSTALL THREE NEW CULVERTS ] : ,I‘?\INS[?I':I_DLDSCI;HDIIEI\%I}E(N[?I'A'II'VI:I{SAP
AND STONE LINE SWALES INSTALL SEDIMENT TRAP [ CLEAN OUT CULVERT

| %R - ,
PARTRIDGE ik ’ : STONE LINE SWALE \ L\
: = AND INSTALL TURNOUT ‘
. HL
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STONE LINE SWALE
' CLEAN OUT OR CONSIDER
STONE LINE SWALE REMOVING CULVERT

INSTALL NEW CULVERT STONE LINE SWALES

AND ADD CHECK DAMS
CLEAN OUT SEDIMENT TRAP

INSTALL STONE LINED #
CLEAN OUT CULVERT SWALE AND TURNOUT &
BLOCK SWALE CULVERT 2
DIVERT FLOW ACROSS ROAD
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Legend

Road Feature - Existing & Proposed INSTALL NEW CULVERT

O  Turnout
A Sediment Trap

UPSIZE CULVERT
= = = Berm

= = == Swale
Culvert

Road CONSIDER ADDING
Streams (By Order) NEW CULVERT

~No~—~— 1

ANA~~— 2

3 CLEAN OUT CULVERT
N4 CONSIDER REPLACEMENT

ANpre 5

PARTRIDGE HILL - PROPOSED CONDITIONS s
3 SLR

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN 150

Foet 1 SOUTH MAIN ST
WINOOSKI NATURAL RESOURCES CONSERVATION DISTRICT . SECOND FLOOR
1in = 150 feet WATERBURY, VT 05676

802.882.8335




QV0y:9pL INoADT] OMA'STIVII0—YN\AVO\30—90000 65+ L \NDISIAavO\:M :Buimpig

1DONDYVAY :Aq_panold

wdggiz — g Apnigay $g0z 'Nyl :230p Sy uo

OPERATION & MAINTENANCE NOTES:
ANNUALLY IN SPRING AFTER THAW AND AFTER LARGE RAINSTORMS, INSPECT ALL ROAD
FEATURES.

3 SLR

'WATERBURY, VT 05676

802.882.8335
SLRCONSULTING.COM

REVISIONS

NOTE WHERE EROSION IS AFFECTING FEATURE DESIGN.
“IUE *.‘:Lof’;: e et | v 1/4" TO 1/2" SPECIFIC OPERATION & MAINTENANCE NOTES LISTED FOR EACH FEATURE.
4 OOT OF EOAT WIPT
SHOULDER WILL BE LOWER " AlelaR EGATE r-mc\/r FEE er’/o TO 402 = gl REMOVE
THAN TRAVEL LANE AND N ey, " SEQBER LOAM & SEET q{;_ .
RUNOFF SHALL FLOW IN A SO, R MG SRR ¥ \; A
DISTRIBUTED MANNER TO [Ei "lll'u:j\l'tl'“’““ﬂ“'?llﬁrfﬁ HTlit—u-ﬂ"u = L=ty Wil | Z. L
GRASS OR FORESTED AREA = == SR = Tl & I —HTTH
.l-'..— Sl = - b
WHERE POSSIBLE -12* GRAMUVLAR T=ZA" ZAMD THLRITS : %.*-t-"' A=
Z | & IM LUT= G Y O =
e Mekithine T H= E‘?}} T A7 "?: 2 =
. e g |
2 i B
— - N, » v{J/,-’ _-___—-:'
e REGRADE ROAD SURFACE TO REMOVE BN RIS PROFILE DO NOT USE 13 %‘;\“3;.@ T a&é‘g}m Sz Thic
RUTS, EROSION, AND GRADER/PLOW FILTER. t_-]:_u"— | ""'-‘,""' S (|| = TOME FILL
o Bl A== i
e CROWN SHOULD BE MAINTAINED FAPK ==
GROUND LINE 1.5
- MIN. . ZI .11 '6“ OF l i !/Z'It
’ o STONE FILL SIZE CLEAN STOME
' : .
«  SLOPES 5% TO 10% USE 6-8 INCH MINUS PEVFIME
e e SLOPES MORE THAN 10% USE 12 INCH MINUS e RESHAPE SWALE AND
> CUTOFF TRENCH STONE LINED DITCH REAPPLY SURFACE
-~ B pDESIGN BOTTOM TREATMENT WHERE GULLY
SECTION A-A EROSION (>1 FT DEEP) IS

—-

SPACING VARIES
DEPENDING ON
CHANNEL SLOPE

X

. SAME ELEVATION
Stopg

CUTOFF TRENCH -
18" WIDE TOE
6" DEEP
USE MIX OF 2 TO 9 INCH STONE
SIDE SLOPES 2:1 OR FLATTER
SPAN WIDTH OF CHANNEL AND UP SIDES OF
BANKS
e SPACE SO THAT THE TOE OF THE UPSTREAM
DAM IS THE ELEVATION OF THE CREST OF THE 2 2
DOWNSTREAM DAM L 1
e PERIODICALLY REMOVE ACCUMULATED
SEDIMENT AND DEBRIS TO ALLOW CHANNEL
TO DRAIN THROUGH THE STONE AND g
PREVENT LARGE FLOWS FROM CARRYING o
SEDIMENT OVER THE DAM -
e IF SIGNIFICANT EROSION OCCURS BETWEEN SECTION B-8
DAMS, A LINER OF STONE SHOULD BE
INSTALLED

PROFILE

STONE CHECK DAM

OCCURRING
BIODEGRADEABLE PLANT WITH VERMONT
EROSION NET él;, CONSERVATION MIX Jp
2 A .
/[ AS PER VTRANS | 1= X 2
SN e W
TSN, =
-A STy, FZYMINN il
| CREST ﬁ@_ﬂ_= S A ‘II'L
24-W "'——_-_'IL___:_:: [y r-'1. y A A __”i T E p—
) @CENTER = Vil i _“ |'F::I;J "
WEIN = - _::_uﬁ"‘ = <" LoAM
- === = T4
e USE FOR SLOPES 0% TO 5% OR 5% TO 8%
| = | WITH STONE CHECK DAMS OR
A DISCONNECTION PRACTICES EVERY 164 FEET
e NO BARE SOILS ALLOWED
g'chg:xﬁn GRASS LINED DITCH® USE TRAPEZOIDAL OR PARABOLIC CROSS

SECTION

! 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.

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

DETAILS - ROAD SECTION

HINESBURG VERMONT
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FIFE LEMNGT H = ROAT+ SHOLHLFER D + 4 x(CONEE-4TFI\FE DIA Y

FLLLLI&E Pl OR USE ROCK APRON, LI5E LARGEL ¢TOMEZ

I'PlA. VEEF SEE DETAIL THIS PAGE

RONT
A P I M gl g
4-PlIA. LOME
i T s
==l T =T L'n;--mfé—;i{méﬂﬂita_l_uﬁ: T
LHEADER IS REQUIRED FOR NEW CULVERT N 1=
AND WHERE SLOPES ARE GREATER THAN 5% = UI={U=
CULVERT PROFILE & CROSS SECTION
Rock Apron Specifications
Culvert Diameter (D) Riprap Size T (in.) N (ft.) W (ft.) L (ft.)
18 inches (3-12 inch) 18 4.5 14.5 10.0
24 inches (3-12 inch) 18 6.0 20.0 14.0

D= diameter of culvert
T= depth of stone in apron
N= width of apron near culvert

L= length of apron

W= width at downhill end of apron

ROCK APRON

OFF9ET IOINTS

i '_'I i l ] :.—1- &) 3 L RN
===

FOY. CEPIMENT

HEADER

lri' Mk LOVER.

PLIFTS 18" MIN PIA.

2"-12" EIF KAF

CULVERT CROSS SECTION

{0' MM,
OF 212"
EIF RAF

(\\ﬁle me
CULVERT PLAN VIEW

EXCAVATED MATEEIAL

f@;_;:_-,_._
S

Bopr?

CULVERT INSTALLATION
FLOW BYPASS

e CHECK INLET AND OUTLETS TO REMOVE
ACCUMULATED DEBRIS BLOCKING OPENING

e REPLACE DISLODGED HEADER OR APRON
STONES

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.

05676

1 SOUTH MAIN STREET
SLRCONSULTING.COM

3*SLR

REVISIONS

DETAILS - CULVERT

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

HINESBURG, VERMONT
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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

STONE CHECK DAM
QUICK.LY FLOWIMG

DN SLOW?Z ¢
el WATER FILTEEL? SLONEL.
CLEANEER
EVIMENT PALT ILLES
= > S ZEITLE OUT W“\‘“"ﬂ;
:3“ — [”T“Elgu lg. 1;::"'1,::' . v‘.T.‘ ‘\-‘\_
llll !II%IUEE{IH-— IT .JLF-HH
=AU
SEDIMENT TRAP

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

—— MJ14

I (T

VE-&E-TMJ‘.\JE
FIL:TE-UIM R‘LEA

TURN-OUT

e AVOID DIRECT OUTLET TO SURFACE WATERS
e STABILIZE OUTLET BASED ON SLOPE:

oo 0% TO 5% STABILIZE WITH GRASS

oo 5% TO 10% STABILIZE WITH 6-8 INCH MINUS STONE

oo GREATER THAN 10% STABILIZE WITH 12 INCH MINUS STONE
e REMOVE ACCUMULATED SEDIMENT WHEN HALF FULL

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.

*SLR

WATERBURY, VT 05676

802.882.8335
SLRCONSULTING.COM

REVISIONS

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

DETAILS - OTHER
HINESBURG, VERMONT
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BALLPARK OPINION OF PROBABLE CONSTRUCTION COST
LAKE TROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

PARTRIDGE HILL AND RED PINE - ROAD IMPROVEMENTS

Hinesburg, Vermont
14439.00006
February 16, 2024

ITEM/DESCRIPTION UNIT | QUANTITY F:JI:I‘[]C::TE COST

CONSTRUCTION SETUP / CLOSEOQOUT

Mobilization LS 1 $5,000 $5,000
Site preparation and remove minor vegetation LS 1 $2,000 $2,000
ROAD IMPROVEMENTS

Install stone turnout EA 3 $300 $900
Install stone sediment trap EA 3 $350 $1,050
|Grade to remove berm LF 50 $0.3 $13
Reshape grass swale LF 250 $5 $1,250
|Line swale with stone LF 1,600 $35 $56,000
Add check dams to swale LF 500 $8 $4,000
Install driveway culvert EA 3 $2,000 $6,000
Install drainage culvert EA 5 $3,000 $15,000
Install stone at culvert EA 1 $500 $500
Remove sediment and debris from culvert EA 3 $500 $1,500
CONSTRUCTION SUBTOTAL (ROUNDED) $93,000
FINAL DESIGN - check ex conditions, adjust plans $3,500
GRANT ASSISTANCE (NGO) - no bid process, minor meetings and reporting $5,000
CONSTRUCTION ASSISTANCE - answer questions, check progress, document completion $5,000
CONSTRUCTION CONTINGENCY (15%) $13,950

TOTAL (ROUNDED)

$120,000
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INSTALL NEW CROSS CULVERT [ ¢/’

ORMALIZE .
— — . :

S

~"~— VHD Stream

white
ine Parcel Boundary

fe S SN R R

Background imagery from Nearmap.

LAKE IROQUOIS - PATRICK BROOK WATERSHED ACTION PLAN
1SOUTH MAIN STREET
WINOOSKI NATURAL RESOURCES CONSERVATION DISTRICT . . N SECOND FLOOR
) WATERBURY, VT 05676

o 802.882.8335
1in =100 feet
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OPERATION & MAINTENANCE NOTES:
ANNUALLY IN SPRING AFTER THAW AND AFTER LARGE RAINSTORMS, INSPECT ALL ROAD
FEATURES.

3 SLR

'WATERBURY, VT 05676

802.882.8335
SLRCONSULTING.COM

REVISIONS

NOTE WHERE EROSION IS AFFECTING FEATURE DESIGN.
“IUE *.‘:Lof’;: e et | v 1/4" TO 1/2" SPECIFIC OPERATION & MAINTENANCE NOTES LISTED FOR EACH FEATURE.
4 OOT OF EOAT WIPT
SHOULDER WILL BE LOWER " AlelaR EGATE r-mc\/r FEE er’/o TO 402 = gl REMOVE
THAN TRAVEL LANE AND N ey, " SEQBER LOAM & SEET q{;_ .
RUNOFF SHALL FLOW IN A SO, R MG SRR ¥ \; A
DISTRIBUTED MANNER TO [Ei "lll'u:j\l'tl'“’““ﬂ“'?llﬁrfﬁ HTlit—u-ﬂ"u = L=ty Wil | Z. L
GRASS OR FORESTED AREA = == SR = Tl & I —HTTH
.l-'..— Sl = - b
WHERE POSSIBLE -12* GRAMUVLAR T=ZA" ZAMD THLRITS : %.*-t-"' A=
Z | & IM LUT= G Y O =
e Mekithine T H= E‘?}} T A7 "?: 2 =
. e g |
2 i B
— - N, » v{J/,-’ _-___—-:'
e REGRADE ROAD SURFACE TO REMOVE BN RIS PROFILE DO NOT USE 13 %‘;\“3;.@ T a&é‘g}m Sz Thic
RUTS, EROSION, AND GRADER/PLOW FILTER. t_-]:_u"— | ""'-‘,""' S (|| = TOME FILL
o Bl A== i
e CROWN SHOULD BE MAINTAINED FAPK ==
GROUND LINE 1.5
- MIN. . ZI .11 '6“ OF l i !/Z'It
’ o STONE FILL SIZE CLEAN STOME
' : .
«  SLOPES 5% TO 10% USE 6-8 INCH MINUS PEVFIME
e e SLOPES MORE THAN 10% USE 12 INCH MINUS e RESHAPE SWALE AND
> CUTOFF TRENCH STONE LINED DITCH REAPPLY SURFACE
-~ B pDESIGN BOTTOM TREATMENT WHERE GULLY
SECTION A-A EROSION (>1 FT DEEP) IS

—-

SPACING VARIES
DEPENDING ON
CHANNEL SLOPE

X

. SAME ELEVATION
Stopg

CUTOFF TRENCH -
18" WIDE TOE
6" DEEP
USE MIX OF 2 TO 9 INCH STONE
SIDE SLOPES 2:1 OR FLATTER
SPAN WIDTH OF CHANNEL AND UP SIDES OF
BANKS
e SPACE SO THAT THE TOE OF THE UPSTREAM
DAM IS THE ELEVATION OF THE CREST OF THE 2 2
DOWNSTREAM DAM L 1
e PERIODICALLY REMOVE ACCUMULATED
SEDIMENT AND DEBRIS TO ALLOW CHANNEL
TO DRAIN THROUGH THE STONE AND g
PREVENT LARGE FLOWS FROM CARRYING o
SEDIMENT OVER THE DAM -
e IF SIGNIFICANT EROSION OCCURS BETWEEN SECTION B-8
DAMS, A LINER OF STONE SHOULD BE
INSTALLED

PROFILE

STONE CHECK DAM

OCCURRING
BIODEGRADEABLE PLANT WITH VERMONT
EROSION NET él;, CONSERVATION MIX Jp
2 A .
/[ AS PER VTRANS | 1= X 2
SN e W
TSN, =
-A STy, FZYMINN il
| CREST ﬁ@_ﬂ_= S A ‘II'L
24-W "'——_-_'IL___:_:: [y r-'1. y A A __”i T E p—
) @CENTER = Vil i _“ |'F::I;J "
WEIN = - _::_uﬁ"‘ = <" LoAM
- === = T4
e USE FOR SLOPES 0% TO 5% OR 5% TO 8%
| = | WITH STONE CHECK DAMS OR
A DISCONNECTION PRACTICES EVERY 164 FEET
e NO BARE SOILS ALLOWED
g'chg:xﬁn GRASS LINED DITCH® USE TRAPEZOIDAL OR PARABOLIC CROSS

SECTION

! 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.

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

DETAILS - ROAD SECTION

HINESBURG VERMONT

JcL

>
: 0
=
[
[}
2.

DESIGNED | DRAWN

FEBRUARY 8, 2024
DATE

14439.00006
JECT NO.

EEEEEEE

Copvriaht SLR Tnternational Corporation - 2024




04Q

1¥3IAIND:GPL IN0ADT OMA'STIVII0—HN\OVO\3IT—-90000 65 H¥ L \NDISIAVO\:M :Butm

1DONDYVAY :Aq_panold

wdggiz — g Apnigay $g0z 'Nyl :230p Sy uo

FIFE LEMNGT H = ROAT+ SHOLHLFER D + 4 x(CONEE-4TFI\FE DIA Y

FLLLLI&E Pl OR USE ROCK APRON, LI5E LARGEL ¢TOMEZ

I'PlA. VEEF SEE DETAIL THIS PAGE

RONT
A P I M gl g
4-PlIA. LOME
i T s
==l T =T L'n;--mfé—;i{méﬂﬂita_l_uﬁ: T
LHEADER IS REQUIRED FOR NEW CULVERT N 1=
AND WHERE SLOPES ARE GREATER THAN 5% = UI={U=
CULVERT PROFILE & CROSS SECTION
Rock Apron Specifications
Culvert Diameter (D) Riprap Size T (in.) N (ft.) W (ft.) L (ft.)
18 inches (3-12 inch) 18 4.5 14.5 10.0
24 inches (3-12 inch) 18 6.0 20.0 14.0

D= diameter of culvert
T= depth of stone in apron
N= width of apron near culvert

L= length of apron

W= width at downhill end of apron

ROCK APRON

OFF9ET IOINTS

i '_'I i l ] :.—1- &) 3 L RN
===

FOY. CEPIMENT

HEADER

lri' Mk LOVER.

PLIFTS 18" MIN PIA.

2"-12" EIF KAF

CULVERT CROSS SECTION

{0' MM,
OF 212"
EIF RAF

(\\ﬁle me
CULVERT PLAN VIEW

EXCAVATED MATEEIAL

f@;_;:_-,_._
S

Bopr?

CULVERT INSTALLATION
FLOW BYPASS

e CHECK INLET AND OUTLETS TO REMOVE
ACCUMULATED DEBRIS BLOCKING OPENING

e REPLACE DISLODGED HEADER OR APRON
STONES

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.

05676

1 SOUTH MAIN STREET
SLRCONSULTING.COM

3*SLR

REVISIONS

DETAILS - CULVERT

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

HINESBURG, VERMONT
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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

STONE CHECK DAM
QUICK.LY FLOWIMG

DN SLOW?Z ¢
el WATER FILTEEL? SLONEL.
CLEANEER
EVIMENT PALT ILLES
= > S ZEITLE OUT W“\‘“"ﬂ;
:3“ — [”T“Elgu lg. 1;::"'1,::' . v‘.T.‘ ‘\-‘\_
llll !II%IUEE{IH-— IT .JLF-HH
=AU
SEDIMENT TRAP

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

—— MJ14

I (T

VE-&E-TMJ‘.\JE
FIL:TE-UIM R‘LEA

TURN-OUT

e AVOID DIRECT OUTLET TO SURFACE WATERS
e STABILIZE OUTLET BASED ON SLOPE:

oo 0% TO 5% STABILIZE WITH GRASS

oo 5% TO 10% STABILIZE WITH 6-8 INCH MINUS STONE

oo GREATER THAN 10% STABILIZE WITH 12 INCH MINUS STONE
e REMOVE ACCUMULATED SEDIMENT WHEN HALF FULL

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.

*SLR

WATERBURY, VT 05676

802.882.8335
SLRCONSULTING.COM

REVISIONS

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

DETAILS - OTHER
HINESBURG, VERMONT

JcL

>
: 0
=
[
[}
2.

DESIGNED | DRAWN

FEBRUARY 8, 2024
DATE

14439.00006
JECT NO.

EEEEEEE

Copvriaht SLR Tnternational Corporation - 2024




BALLPARK OPINION OF PROBABLE CONSTRUCTION COST

LAKE TIROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN
ENOS ROAD - ROAD IMPROVEMENTS

Hinesburg, Vermont

14439.00006
February 16, 2024

ITEM/DESCRIPTION UNIT | QUANTITY :RI\;IC-II-E COST

CONSTRUCTION SETUP / CLOSEQUT

Mobilization LS 1 $5,000 $5,000
Site preparation and remove minor vegetation LS 1 $2,000 $2,000
ROAD IMPROVEMENTS

New grass swale LF 40 $9 $360
Line swale with stone LF 370 $35 $12,950
Install drainage culvert EA 3 $3,000 $9,000
CONSTRUCTION SUBTOTAL (ROUNDED) $29,000
FINAL DESIGN - check ex conditions, adjust plans $1,500
GRANT ASSISTANCE (NGO) - no bid process, minor meetings and reporting $2,000
CONSTRUCTION ASSISTANCE - answer questions, check progress, document completion $2,000
CONSTRUCTION CONTINGENCY (15%) $4,350
TOTAL (ROUNDED) $39,000
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{ Road Feature - Existing & Proposed
A Sediment Trap

Catch Basin
i | e Crown
= = = = Swale
==e=== Culvert
Road

SHADOW LANE PROPOSED CONDITIONS

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN
Feet 1SOUTH MAIN ST
WINOOSKI NATURAL RESOURCES CONSERVATION DISTRICT . SECOND FLOOR
Tin = 80 feet WATERBURY, VT 05676
802.882.8335
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OPERATION & MAINTENANCE NOTES:
ANNUALLY IN SPRING AFTER THAW AND AFTER LARGE RAINSTORMS, INSPECT ALL ROAD
FEATURES.

3 SLR

'WATERBURY, VT 05676

802.882.8335
SLRCONSULTING.COM

REVISIONS

NOTE WHERE EROSION IS AFFECTING FEATURE DESIGN.
“IUE *.‘:Lof’;: e et | v 1/4" TO 1/2" SPECIFIC OPERATION & MAINTENANCE NOTES LISTED FOR EACH FEATURE.
4 OOT OF EOAT WIPT
SHOULDER WILL BE LOWER " AlelaR EGATE r-mc\/r FEE er’/o TO 402 = gl REMOVE
THAN TRAVEL LANE AND N ey, " SEQBER LOAM & SEET q{;_ .
RUNOFF SHALL FLOW IN A SO, R MG SRR ¥ \; A
DISTRIBUTED MANNER TO [Ei "lll'u:j\l'tl'“’““ﬂ“'?llﬁrfﬁ HTlit—u-ﬂ"u = L=ty Wil | Z. L
GRASS OR FORESTED AREA = == SR = Tl & I —HTTH
.l-'..— Sl = - b
WHERE POSSIBLE -12* GRAMUVLAR T=ZA" ZAMD THLRITS : %.*-t-"' A=
Z | & IM LUT= G Y O =
e Mekithine T H= E‘?}} T A7 "?: 2 =
. e g |
2 i B
— - N, » v{J/,-’ _-___—-:'
e REGRADE ROAD SURFACE TO REMOVE BN RIS PROFILE DO NOT USE 13 %‘;\“3;.@ T a&é‘g}m Sz Thic
RUTS, EROSION, AND GRADER/PLOW FILTER. t_-]:_u"— | ""'-‘,""' S (|| = TOME FILL
o Bl A== i
e CROWN SHOULD BE MAINTAINED FAPK ==
GROUND LINE 1.5
- MIN. . ZI .11 '6“ OF l i !/Z'It
’ o STONE FILL SIZE CLEAN STOME
' : .
«  SLOPES 5% TO 10% USE 6-8 INCH MINUS PEVFIME
e e SLOPES MORE THAN 10% USE 12 INCH MINUS e RESHAPE SWALE AND
> CUTOFF TRENCH STONE LINED DITCH REAPPLY SURFACE
-~ B pDESIGN BOTTOM TREATMENT WHERE GULLY
SECTION A-A EROSION (>1 FT DEEP) IS

—-

SPACING VARIES
DEPENDING ON
CHANNEL SLOPE

X

. SAME ELEVATION
Stopg

CUTOFF TRENCH -
18" WIDE TOE
6" DEEP
USE MIX OF 2 TO 9 INCH STONE
SIDE SLOPES 2:1 OR FLATTER
SPAN WIDTH OF CHANNEL AND UP SIDES OF
BANKS
e SPACE SO THAT THE TOE OF THE UPSTREAM
DAM IS THE ELEVATION OF THE CREST OF THE 2 2
DOWNSTREAM DAM L 1
e PERIODICALLY REMOVE ACCUMULATED
SEDIMENT AND DEBRIS TO ALLOW CHANNEL
TO DRAIN THROUGH THE STONE AND g
PREVENT LARGE FLOWS FROM CARRYING o
SEDIMENT OVER THE DAM -
e IF SIGNIFICANT EROSION OCCURS BETWEEN SECTION B-8
DAMS, A LINER OF STONE SHOULD BE
INSTALLED

PROFILE

STONE CHECK DAM

OCCURRING
BIODEGRADEABLE PLANT WITH VERMONT
EROSION NET él;, CONSERVATION MIX Jp
2 A .
/[ AS PER VTRANS | 1= X 2
SN e W
TSN, =
-A STy, FZYMINN il
| CREST ﬁ@_ﬂ_= S A ‘II'L
24-W "'——_-_'IL___:_:: [y r-'1. y A A __”i T E p—
) @CENTER = Vil i _“ |'F::I;J "
WEIN = - _::_uﬁ"‘ = <" LoAM
- === = T4
e USE FOR SLOPES 0% TO 5% OR 5% TO 8%
| = | WITH STONE CHECK DAMS OR
A DISCONNECTION PRACTICES EVERY 164 FEET
e NO BARE SOILS ALLOWED
g'chg:xﬁn GRASS LINED DITCH® USE TRAPEZOIDAL OR PARABOLIC CROSS

SECTION

! 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.

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

DETAILS - ROAD SECTION

HINESBURG VERMONT
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DESIGNED | DRAWN

FEBRUARY 8, 2024
DATE

14439.00006
JECT NO.

EEEEEEE

Copvriaht SLR Tnternational Corporation - 2024
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FIFE LEMNGT H = ROAT+ SHOLHLFER D + 4 x(CONEE-4TFI\FE DIA Y

FLLLLI&E Pl OR USE ROCK APRON, LI5E LARGEL ¢TOMEZ

I'PlA. VEEF SEE DETAIL THIS PAGE

RONT
A P I M gl g
4-PlIA. LOME
i T s
==l T =T L'n;--mfé—;i{méﬂﬂita_l_uﬁ: T
LHEADER IS REQUIRED FOR NEW CULVERT N 1=
AND WHERE SLOPES ARE GREATER THAN 5% = UI={U=
CULVERT PROFILE & CROSS SECTION
Rock Apron Specifications
Culvert Diameter (D) Riprap Size T (in.) N (ft.) W (ft.) L (ft.)
18 inches (3-12 inch) 18 4.5 14.5 10.0
24 inches (3-12 inch) 18 6.0 20.0 14.0

D= diameter of culvert
T= depth of stone in apron
N= width of apron near culvert

L= length of apron

W= width at downhill end of apron

ROCK APRON

OFF9ET IOINTS

i '_'I i l ] :.—1- &) 3 L RN
===

FOY. CEPIMENT

HEADER

lri' Mk LOVER.

PLIFTS 18" MIN PIA.

2"-12" EIF KAF

CULVERT CROSS SECTION

{0' MM,
OF 212"
EIF RAF

(\\ﬁle me
CULVERT PLAN VIEW

EXCAVATED MATEEIAL

f@;_;:_-,_._
S

Bopr?

CULVERT INSTALLATION
FLOW BYPASS

e CHECK INLET AND OUTLETS TO REMOVE
ACCUMULATED DEBRIS BLOCKING OPENING

e REPLACE DISLODGED HEADER OR APRON
STONES

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.

05676

1 SOUTH MAIN STREET
SLRCONSULTING.COM

3*SLR

REVISIONS

DETAILS - CULVERT

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

HINESBURG, VERMONT

sssss

[
(2]

L |A

o
=
[
[}
2.

NOT TO SCALE

Fi
DATE

EBRUARY 8, 2024

14439.00006
ROJECT NO.
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Copvriaht SLR Tnternational Corporation - 2024
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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

STONE CHECK DAM
QUICK.LY FLOWIMG

DN SLOW?Z ¢
el WATER FILTEEL? SLONEL.
CLEANEER
EVIMENT PALT ILLES
= > S ZEITLE OUT W“\‘“"ﬂ;
:3“ — [”T“Elgu lg. 1;::"'1,::' . v‘.T.‘ ‘\-‘\_
llll !II%IUEE{IH-— IT .JLF-HH
=AU
SEDIMENT TRAP

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

—— MJ14

I (T

VE-&E-TMJ‘.\JE
FIL:TE-UIM R‘LEA

TURN-OUT

e AVOID DIRECT OUTLET TO SURFACE WATERS
e STABILIZE OUTLET BASED ON SLOPE:

oo 0% TO 5% STABILIZE WITH GRASS

oo 5% TO 10% STABILIZE WITH 6-8 INCH MINUS STONE

oo GREATER THAN 10% STABILIZE WITH 12 INCH MINUS STONE
e REMOVE ACCUMULATED SEDIMENT WHEN HALF FULL

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.

*SLR

WATERBURY, VT 05676

802.882.8335
SLRCONSULTING.COM

REVISIONS

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

DETAILS - OTHER
HINESBURG, VERMONT

JcL

>
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=
[
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DESIGNED | DRAWN

FEBRUARY 8, 2024
DATE

14439.00006
JECT NO.

EEEEEEE

Copvriaht SLR Tnternational Corporation - 2024
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1' MIN SWALE DEPTH

TYPE II

FOREBAY

L
8" MIN WETLAND SOIL LAYER, CONSTRUCTED WITH SURFACE SLOPE OF ZERO. HYDRAULIC/i

INCOMING SWALE TO

WETLAND SHALL BE PLANTED TO ACHIEVE RIGOROUS
ROOT MAT INCLUDING GRASSES, FORBS, AND SHRUBS,

STONE BERM BETWEEN
FOREBAY AND GRAVEL
WETLAND. SEE DETAIL.

AND BE PLANTED IN ACCORDANCE WITH THE VERMONT
STORMWATER MANAGEMENT MANUAL.

6" SOLID PVC CLEAN OUT.
SEE MAINTENANCE

NOTES.

CAST IRON LIGHT-DUTY DOMED
GRATE AS PRODUCED BY NYLOPLAST
PART NUMBER 1599CGD

OR APPROVED EQUAL

FINISH: BLACK

by
\\\\\\\\\

CONDUCTIVITY SHALL BE 0.1 FT/DAY-0.01 FT/DAY, WITH SOIL TEXTURE CONFORMING TO HYDROLOGIC
SOIL GROUP D. SOIL PH SHOULD BE BETWEEN 6.0 AND 7.0. UTILIZATION OF ONSITE MATERIAL TO
MANUFACTURE SOIL LAYER IS ENCOURAGED. WETLAND SOIL SHALL BE TESTED IN ACCORDANCE WITH

SIDE SLOPES 3:1
OR LESS

THE VERMONT STORMWATER MANAGEMENT MANUAL P-TESTING PROCEDURE./

3" MIN PEA GRAVEL

24"-36" OF 3/4" CLEAN—

CRUSHED STONE

6" PERFORATED RISER PIPE—|

j"m‘mi&‘ A

oo

oo

oo

270 o
o

QA

\SUBGRADE

S

6" PERFORATED SUBDRAIN
LENGTH TO MATCH WIDTH
OF GRAVEL WETLAND.

GRAVEL WETLAND SECTION VIEW

NOT TO SCALE

— 18" MAX

3
“1

6" SAG IN CENTER
BELOW END ELEVATIONS

1/2" CRUSHED STONE

MIN TYPE I STONE

CHANNEL INVERT

GRASSED SWALE

NOT TO SCALE

— 12" MIN FREEBOARD

INSTALL 6" GRAVEL

EMERGENCY SPILLWAY DETAIL

NOT TO SCALE

LAYER UNDER STONE.

4 4

STONE BERM

NOT TO SCALE

OPERATION & MAINTENANCE NOTES:
1.

ity

30" NYLOPLAST DRAIN BASIN
/OR APPROVED EQUAL.

INSTALL CAP ON END OF 6"
PVC. DRILL ORIFICE IN CAP
SUCH THAT INVERT IS 4"
BELOW WETLAND SOIL
SURFACE.

24" OUTLET CULVERT, INSTALLED

SUCH THAT INVERT IS 6" BELOW
WETLAND SOIL SURFACE.

\SIZE DRAIN BASIN SUCH

THAT 24" SUMP EXISTS
BELOW CAP.

\6" OUTLET PIPE WITH
ELEVATED INVERT

NYLOPLAST CULVERT END

SPLASH PAD OR APPROVED EQUAL.

PIPE

AS CALLED
" OUT ON PLANS.

PLAN
STONE FILL, TYPE II
CROSS SLOPE
AS SHOWN ON 5
PLAN
\
5 1 PIPE
‘ NYLOPLAST CULVERT END
ELEVATION OR APPROVED EQUAL

FLARED END WITH RIP RAP SPLASH PAD

INSPECT SWALES AND FOREBAY FOR EROSION OR SEDIMENT ACCUMULATION.
2. INSPECT GRAVEL WETLAND CELL FOR SEDIMENT ACCUMULATION AND EVIDENCE OF SHORT CIRCUITING OR ANIMAL BURROWS.

3. OUTLET STRUCTURE: INSPECT LOW FLOW ORIFICE, OVERFLOW GRATE, STRUCTURE SUMP, PIPE CONNECTIONS, AND OVERALL STRUCTURE CONDITION.

NOT TO SCALE

NOTE SUMP DEPTH, DEPTH OF ACCUMULATED SEDIMENT IN SUMP AND OTHER DEBRIS, AND OTHER NEEDED MAINTENANCE. SUMP TO BE CLEANED
WHEN 50% FULL. CONFIRM SYSTEM IS DRAINING WITHIN 24-48 HOURS AFTER A RAIN EVENT.

4. INSPECT SLOPES FOR EROSION AND/OR BARE AREAS. NOTE AREAS IN NEED OF REPAIR AND/OR STABILIZATION. NOTE DEAD OR DYING PLANTS.
REMOVE VEGETATION FROM GRAVEL WETLAND CELL BOTTOMS TO MAINTAIN NITROGEN REMOVAL PERFORMANCE.

ou

OPEN INSPECTION PORTS AND NOTE STANDING WATER OR SEDIMENT ACCUMULATION IN STORAGE PIPING.
INSPECT STONE BERM FOR ACCUMULATED SEDIMENT OR NEED FOR REPLACEMENT STONE.

1 SOUTH MAIN STREET
WATERBURY, VT 05676

SLRCONSULTING.COM

802.882.8335

REVISIONS

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

DETAILS - GRAVEL WETLAND

HINESBURG, VERMONT

JCL

DESIGNED

AOM

DRAWN

JCL

CHECKED

NOT TO SCALE
3

SCALI

FEBRUARY 8, 2024
ATE

D

14439.00006

PROJECT NO.

DET-4

SHEET NO.




BALLPARK OPINION OF PROBABLE CONSTRUCTION COST
LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

SHADOW LANE - ROAD TIMPROVEMENTS

Hinesburg, Vermont
14439.00006
February 16, 2024

ITEM/DESCRIPTION UNIT [ QUANTITY | UNIT PRICE COST

CONSTRUCTION SETUP / CLOSEOUT

Mobilization LS 1 $5,000 $5,000
Site preparation and remove minor vegetation LS 1 $2,000 $2,000
ROAD IMPROVEMENTS

Install stone sediment trap EA 5 $350 $1,750
|Grade to establish crown LF 1,100 $0.1 $110
Reshape grass swale LF 60 $5 $300
New grass swale LF 350 $9 $3,150
|Line swale with stone LF 1,350 $35  $47,250
Add check dams to swale LF 1,350 $8 $10,800
|Insta|| storm drainage pipe LF 120 $75 $9,000
Remove sediment and debris from culvert EA 16 $500 $8,000
CONSTRUCTION SUBTOTAL (ROUNDED) * Gravel wetland not included $87,000
FINAL DESIGN - includes gravel wetland feasibility only, survey, wetland/shore permit $20,000
GRANT ASSISTANCE (NGO) - simple bid process, outreach, and minor reporting $10,000
CONSTRUCTION ASSISTANCE - answer questions, check progress, document completion $12,500
CONSTRUCTION CONTINGENCY (15%) $13,050
TOTAL (ROUNDED)* $143,000




Copyright SLR Consulting - 2024

Date Saved: 2/12/2024

4439.00006\Maps\UpperShadowLaneTributary_Concept.mxd

Document Path:
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-'., OUTLET TO EXISTIN CULVERT

® Headcut
Proposed Treatment

= Rock Installation

Settling Basin

~N~— Stream

white
ine Parcel Boundary

UPPER SHADOW LANE TRIBUTARY -
LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN  r——"\ 1 coumimam st
WINOOSKI NATURAL RESOURCES CONSERVATION DISTRICT 13 5teer A\ wiatenaums. o

WATERBURY, VT 05676
802.882.8335
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1 FOOT MINIMUM DEPTH STONE

APPLICATION

USE 1' D50 STONE

OPERATION AND MAINTENANCE NOTES:

1.

2.

EXCAVATE DEPRESSION TO
TEMPORARILY POND STORMWATER

STORAGE

N DEPTH
—

STONE SETTLING BASIN

INSPECT FOR EROSION PATHS OR CONCENTRATED FLOW THROUGH BASIN, AS NEEDED REDISTRIBUTE

STONE TO REMOVE CONCENTRATED FLOW PATHS.

THE ACCUMULATION OF SEDIMENT WITHIN THE SETTLING BASIN SHOULD BE MONITORED AND
INSPECTED A MINIMUM OF ONCE ANNUALLY. REMOVE SEDIMENT AFTER APPROXIMATELY 12 INCHES

OF SEDIMENT HAS ACCUMULATED.

MAINTENANCE OF THE SYSTEM SHOULD ONLY OCCUR DURING LOW FLOW AND IN THE GROWING

SEASON AFTER SPRING RUNOFF.

NOT TO SCALE

BLEND STONES INTO
EXISTING LAWN

OUTLET TO EXISTING CULVERT

1K

~

e \
STONE OUTLET

\ NATIVE GROUND

PROVIDE 1 FT
/DEPTH MINIMUM

M

3 FT MIN.

STONE OUTLET

NOT TO SCALE

1 FOOT MINIMUM DEPTH
STONE APPLICATION
USE 1' D50 STONE

INSTALL LEVEL LARGE FLAT ROCK
APPROXIMATELY 5' WIDE BY 3' LONG
BY 1 FOOT DEEP TO CONTROL WATER
LEVEL IN BIO-RETENTION AREA

1 SOUTH MAIN STREET
WATERBURY, VT 05676
SLRCONSULTING.COM

802.882.8335

3 SLR

REVISIONS

CONCEPT DESIGN

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

HINESBURG, VERMONT

DETAILS

AOM | AOM JcL

DESIGNED | DRAWN CHECKED

NOT TO SCALE
13

sca

FEBRUARY 12, 2024
DATE

14439.000006

PROJECT NO,

DET-1

SHEETNO,

Copvriaht SLR Tnternational Corporation - 2024




BALLPARK OPINION OF PROBABLE CONSTRUCTION COST

LAKE TROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN
UPPER SHADOW LANE TRIBUTARY - SETTLING BASIN AND ROCK ADDITION
Hinesburg, Vermont
14439.00006
February 16, 2024

ITEM/DESCRIPTION UNIT | QUANTITY :RNIIC.II-E COST
CONSTRUCTION LABOR & EQUIPMENT
Labor HR 48 $60 $2,880
Excavator / Operator HR 24 $150 $3,600
Haul Materials (assume 1 hr round trip) HR 16 $150 $2,400
CONSTRUCTION MATERIALS
Stone for channel stabilization and settling basin CcY 50 $65 $3,250
CONSTRUCTION MISCELLANEOUS
Mobilization/ Demobilization LS 1 $3,000 $3,000
Traffic control LS 1 $2,000 $2,000
Buffer planting LS 1 $3,000 $3,000
Site Restoration LS 1 $5,000 $5,000
CONSTRUCTION SUBTOTAL (ROUNDED) $25,000
FINAL DESIGN & PERMITTING - river permits, plans in GIS, no survey $6,000
GRANT ASSISTANCE (NGO) - simple bid process, minor meetings and reporting $5,000
CONSTRUCTION PHASE SERVICES - part time $5,000
CONSTRUCTION CONTINGENCY (15%) $3,750

TOTAL (ROUNDED) $45,000
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Lake
Iroquois

Date Saved: 1/26/2024

INSTALL LARGE WOOD IN
e Y CHANNEL TO STABILIZE
@?”1 Y &l : EROSION OF BED AND BANKS
A Ak f T

o VI =

{INSTALL ROCK IN CHANNEL
5l BELOW EACH HEADCUT TO [t Y e &L
SRRES oSOl S R 2.5 FT TALL] e iz P PLANT NATIVE TREES AND
R S U L T ¢ TR SHRUBS TO RESTORE
= 1 / & -‘ it LA - f 75 BUF

= IS

.hl' WA "”’". + TN,
5

FT HDPE CULVERT

Headcut

| Proposed Treatment
= Rock Installation

Wood Installation

/\/ Road

! Town Boundary
: Parcel Boundary 4? 5 _
1T S IR R e .
SHADOW LANE TRIBUTARY - PROPOSED CONDITIONS

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN Background imagery from Nearmap.

F 1 SOUTH MAIN ST
WINOOSKI NATURAL RESOURCES CONSERVATION DISTRICT . eet SECOND FLOOR
1in = 80 feet WATERBURY, VT 05676

802.882.8335
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INSUFFICIENT
DENSITY

UN-ACCEPTABLE APPLICATION - PLAN

WATER CAN FLOW
UNDER AND
AROUND LOGS AND
BRUSH

ARRANGE LOGS AND
BRUSH TO TOUCH
BOTTOM AND SIDES
OF GULLY

ACCEPTABLE APPLICATION - SECTION

UN-ACCEPTABLE APPLICATION - SECTION

BRUSH AND SMALL LOG APPLICATION

NOT TO SCALE

1. INSTALL SMALL LOGS AND BRUSH IN CHANNEL TO STOP EROSION, SLOW FLOW,
AND CATCH SEDIMENT.

2. CUT LOGS TO FIT AND FILL THE CHANNEL, EXPECTED LENGTH IS 10' TO 20'

LONG. THIS WILL REQUIRE TURNING PIECES AND STACKING SO THAT

INDIVIDUAL PIECES FIT DOWN INTO CHANNEL AND TOUCH THE BOTTOM.

FILL VOIDS WITH BRUSH CUTTINGS.

INSTALLATION IS EXPECTED WITH CHAINSAW AND HANDWORK.

USE EXISTING DOWNED WOOD WHERE POSSIBLE.

WHERE NEW CUT WOOD IS REQUIRED CONSULT WITH LANDOWNER.

PUAL

[ay

ouhwnN

OPERATION AND MAINTENANCE NOTES:

ANNUALLY VISIT SITE TO ASSESS SITE CONDITION AND MAINTENANCE NEEDS.
THE ACCUMULATION OF SEDIMENT IS EXPECTED UPSTREAM OF LOG STRUCTURES.
NOTE NEW HEADCUTS WITH HEIGHT OF GREATER THAN 1.5 FEET TALL.

USE PRY BAR AND CHAINSAW TO REARRANGE INSTALLED LOGS AND WOOD TO
RESIST FURTHER HEADCUTTING WHERE HEADCUTS ARE OBSERVED.

pwnE

IN BANK

EDGE OF STREAM (TYP)

MINIMUM LOG
DIAMETER 18"

< -~ FLOW

N

= SEDIMENT AND LAYERS
OF BRUSH UPSTREAM
SN OF CHECK DAM

\ IF PRESENT, ROCKS

MAY BE USED TO HELP
HOLD LOGS IN PLACE

IN BANK

EMBED LOGS MINIMUM
5' INTO BANKS

ISOMETRIC VIEW

©

NOTCH MIDDLE OR SLOPE
LOGS AT CENTER OF STREAM
TO CONCENTRATE FLOW

~ _— T

EXISTING GRADE

EMBED LOGS MINIMUM
5" INTO BANKS

BURY BOTTOM LOG 6"
MIN IN STREAM BOTTOM

LOG CHECK DAM

SECTION

NOT TO SCALE

INSTALL SMALL LOGS AND BRUSH IN CHANNEL TO STOP EROSION, SLOW FLOW,
AND CATCH SEDIMENT.

INSTALLATION IS EXPECTED WITH CHAINSAW AND SMALL EXCAVATOR.

USE EXISTING DOWNED WOOD WHERE POSSIBLE.

WHERE NEW CUT WOOD IS REQUIRED CONSULT WITH LANDOWNER.

FINAL PLACEMENT TO BE APPROVED BY ENGINEER IN FIELD.

ADJUST PLACEMENT TO AVOID CONFLICT WITH EXISTING TREES AND ROCK.

1 SOUTH MAIN STREET
WATERBURY, VT 05676
SLRCONSULTING.COM

802.882.8335

3¢ SLR

REVISIONS

CONCEPT DESIGN

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

SHADOW LANE TRIBUTARY
HINESBURG, VERMONT

DETAILS

JCL | AOM JcL

DESIGNED | DRAWN CHECKED

NOT TO SCALE
13

sca

FEBRUARY 8, 2024

DATE

14439.00006

PROJECT NO,

DET-1

SHEETNO,

Copvriaht SLR Tnternational Corporation - 2024




BALLPARK OPINION OF PROBABLE CONSTRUCTION COST

LAKE TIROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN
LOWER SHADOW LANE TRIBUTARY - GULLY STABILIZATION AND BUFFER PLANTING

Hinesburg, Vermont

14439.00006
February 16, 2024

ITEM/DESCRIPTION UNIT | QUANTITY :RI\;IC-II-E COST
CONSTRUCTION LABOR & EQUIPMENT
Labor HR 80 $60 $4,800
Excavator / Operator HR 80 $150 $12,000
Haul Materials (assume 1 hr round trip) HR 16 $150 $2,400
CONSTRUCTION SETUP
Mobilization LS 1 $5,000 $5,000
Site preparation and access LS 1 $5,000 $5,000
GULLY WORK
Cut and place down live trees, assumes onsite EA 30 $750 $22,500
Stone for channel stabilization placement cY 120 $65 $7,800
CONSTRUCTION CLOSEOUT
Buffer planting LS 1 $5,000 $5,000
Site restoration LS 1 $5,000 $5,000
Demobilization LS 1 $5,000 $5,000
CONSTRUCTION SUBTOTAL (ROUNDED) $70,000
FINAL DESIGN & PERMITTING - river permits, plans in GIS, no survey $10,000
GRANT ASSISTANCE (NGO) - simple bid process, minor meetings and reporting $5,000
CONSTRUCTION PHASE SERVICES - part time $10,000
CONSTRUCTION CONTINGENCY (15%) $10,500
TOTAL (ROUNDED) $106,000




Copyright SLR Consulting - 2024
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STONE BERM BETWEEN
FOREBAY AND RAIN
GARDEN, SEE DETAIL

FOREBAY

FLOW

6" _

APPLY 2-3" OF WOOD CHIPS OR
CONSIDER SEEDING WITH

NATIVE

— 18" MAX

GRASSES OR LOW
GROWING PLANTS

DEPTH

xh{ , 0
Ul “'\/\ ' "}‘ “ '/ M M.ﬂ{Mf

il %‘ L .mle.a!m 'mm. m.w«m (e .Ma”«t i

PLANT WITH NATIVE SPECIES THAT REACH AT LEAST 6" IN HEIGHT AT MATURITY AND
EXCAVATE DEPRESSION TO CAN TOLERATE BOTH WET AND DRY CONDITIONS, SUCH AS ONOCLEA SENSIBILIS,
TEMPORARILY POND STORMWATER CHELONE GLABRA, CALTHA PALUSTRIS, IRIS VERSICOLOR, SWIDA AMOMUM, SENNA
HEBECARPA, EUTROCHIUM, OR OTHERS LISTED IN VERMONT RAINGARDEN MANUAL.
STORAGE
(_\l

AMEND SOILS AND DECOMPACT

FOR 24 INCH PLANTING SOIL BED
INSTALLATION NOTES:

DRIVEWAY

T,

s

/ /
e AN
\ STONE OUTLET

F NATIVE GROUND WITH SOILS
THAT SUPPORT INFILTRATION

1. THE VERMONT RAINGARDEN MANUAL IS A GOOD EDUCATIONAL RESOURCE TO ACCOMPANY THIS PROJECT.

RAIN GARDEN

APPROPRIATE PLANT SPECIES.

6" SAG IN CENTER
BELOW END ELEVATIONS

1/2" CRUSHED STONE

MIN TYPE I STONE

2. PLANTING DENSITIES ARE RECOMME

NOT TO SCALE FEET ON CENTER.

ALTERNATIVES TO THE DETAILS PRESCRIBED IN THIS PLAN ARE AVAILABLE IN THAT MANUAL INCLUDING ADDITIONAL

NDED TO BE ONE PERENNIAL EVERY 2.5 FEET ON CENTER OR ONE SHRUB EVERY 5

3. INSTALL STONE OUTLET TO DIRECT OVERFLOW TO ROADSIDE SWALE.

OPERATION AND MAINTENANCE NOTES:

1. MAINTENANCE OF THE RAIN GARDEN IS VERY SIMILAR TO PLANTED LANDSCAPED BEDS. REPLACEMENT OF SOME

PLANTS AESTHETICALLY PLEASING.

MULCH MAY BE REQUIRED IN THE SPRING. OCCASIONAL WEEDING WILL BE REQUIRED TO MAINTAIN THE SELECTED

2. DURING THE FIRST YEAR OF OPERATION, WATERING, WEEDING, AND REPLACEMENT OF DEAD PLANTS IS IMPORTANT

FOR PROPER ESTABLISHMENT.

3. THE ACCUMULATION OF SEDIMENT WITHIN THE RAIN GARDEN SHOULD BE MONITORED. REMOVE SEDIMENT AFTER

APPROXIMATELY 3 INCHES OF SEDIMENT HAS ACCUMULATED OR RAKE AWAY WHEN DOES NOT DRAIN WITHIN 1 DAY.

4. ANNUALLY INSPECT MAKE SURE NO INVASIVE SPECIES ARE PRESENT.
5. INSPECT FOR EROSION PATHS OR CONCENTRATED FLOW OVER STONE BERM, AS NEEDED REDISTRIBUTE STONE TO
REMOVE CONCENTRATED FLOW PATHS.

BLEND STONES INTO
EXISTING LAWN

CHANNEL INVERT

PROVIDE 1 FT
/DEPTH MINIMUM

18" FOUNDATION

4!

STONE BERM

NOT TO SCALE

DESIGN NOTES FOR FINAL DESIGN:

1. TEST INFILTRATION RATE, SHOULD BE AT LEAST 0.2 INCHES PER HOUR.

2. INVESTIGATE SOILS TO DETERMINE AMENDMENTS NEEDED TO PROVIDE 24 INCHES OF USDA SAND TO LOAMY

SAND AS NOTED IN THE VERMONT STORMWATER TREATMENT STANDARDS.

\\ - I 1 FOOT MINIMUM DEPTH
| STONE APPLICATION

' USE 1' D50 STONE

\INSTALL LEVEL LARGE FLAT ROCK

APPROXIMATELY 5' WIDE BY 3' LONG
BY 1 FOOT DEEP TO CONTROL WATER
LEVEL IN BIO-RETENTION AREA

3 FT MIN.

STONE OUTLET

NOT TO SCALE

1 SOUTH MAIN STREET
'WATERBURY, VT 05676
SLRCONSULTING.COM

802.882.8335

3 SLR

REVISIONS

CONCEPT DESIGN

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

HINESBURG, VERMONT

DETAILS

AOM

DESIGNED

AOM JcL

DRAWN CHECKED

NOT TO SCALE

SCALE

MARCH 6, 2024

DATE

14439.000006

PROJECT NO,

DET-1

SHEETNO,

Copvriaht SLR Tnternational Corporation - 2024
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OPERATION & MAINTENANCE NOTES:
ANNUALLY IN SPRING AFTER THAW AND AFTER LARGE RAINSTORMS, INSPECT ALL ROAD
FEATURES.

3 SLR

'WATERBURY, VT 05676

802.882.8335
SLRCONSULTING.COM

REVISIONS

NOTE WHERE EROSION IS AFFECTING FEATURE DESIGN.
S| UE fswf’e‘; e ek 174" TO 172" SPECIFIC OPERATION & MAINTENANCE NOTES LISTED FOR EACH FEATURE.
4 60T OF FOAT WIPT
SHOULDER WILL BE LOWER " AlelaR EGATE r-mc\/r FEE er’/o TO 402 = gl REMOVE
THAN TRAVEL LANE AND e > LG . en LOAM & SEET 4{;_ )
RUNOFF SHALL FLOW IN A Eg A aa CR e g \[ o\
DISTRIBUTED MANNER TO [Ei "lll'u:j\l'tl'“’““ﬂ“'?llﬁrfﬁ HTlit—u-ﬂ"u = L=ty Wil | Z. L
GRASS OR FORESTED AREA = == SR = Tl & I —HTTH
.l-'..— Sl = - b
WHERE POSSIBLE -12* GRAMULAE 0~ 24" SAMD e : %.*-t-"' A=
Z | & IM LUT= G Y O =
B Mekithine T H = = T oy "?: 2 =
. e g |
2 i B
— " b p v{J/,-’ _-___—-:'
e REGRADE ROAD SURFACE TO REMOVE BN RIS PROFILE DO NOT USE 13 %‘;\“3;.@ T a&é‘g}m Sz Thic
RUTS, EROSION, AND GRADER/PLOW FILTER. t_-]:_u"— | ""'-‘,""' S (|| = TOME FILL
o Bl A== i
e CROWN SHOULD BE MAINTAINED FAPK ==
GROUND LINE 1.5
- MIN. . ZI .11 '6“ OF l i !/Z'It
’ o STONE FILL SIZE CLEAN STOME
! : .
«  SLOPES 5% TO 10% USE 6-8 INCH MINUS PEVFIME
N e« SLOPES MORE THAN 10% USE 12 INCH MINUS . RESHAPE SWALE AND
> CUTOFF TRENCH STONE LINED DITCH REAPPLY SURFACE
i TREATMENT WHERE GULLY
SECTION A-A EROSION (>1 FT DEEP) IS

—-

SPACING VARIES
DEPENDING ON
CHANNEL SLOPE

X

. SAME ELEVATION
Stopg

CUTOFF TRENCH -
18" WIDE TOE
6" DEEP
USE MIX OF 2 TO 9 INCH STONE
SIDE SLOPES 2:1 OR FLATTER
SPAN WIDTH OF CHANNEL AND UP SIDES OF
BANKS
e SPACE SO THAT THE TOE OF THE UPSTREAM
DAM IS THE ELEVATION OF THE CREST OF THE 2 2
DOWNSTREAM DAM L 1
e PERIODICALLY REMOVE ACCUMULATED
SEDIMENT AND DEBRIS TO ALLOW CHANNEL
TO DRAIN THROUGH THE STONE AND g
PREVENT LARGE FLOWS FROM CARRYING o
SEDIMENT OVER THE DAM -
e IF SIGNIFICANT EROSION OCCURS BETWEEN SECTION B-8
DAMS, A LINER OF STONE SHOULD BE
INSTALLED

PROFILE

STONE CHECK DAM

OCCURRING
BIODEGRADEABLE PLANT WITH VERMONT
EROSION NET él;, CONSERVATION MIX Jp
2 A .
/[ AS PER VTRANS | 1= X 2
SN e W
TSN, =
-A STy, FZYMINN il
| CREST ﬁ@_ﬂ_= S A ‘II'L
24-W "'——_-_'IL___:_:: [y r-'1. y A A __”i T E p—
) @CENTER = Vil i _“ |'F::I;J "
WEIN = - _::_uﬁ"‘ = <" LoAM
- === = T4
e USE FOR SLOPES 0% TO 5% OR 5% TO 8%
| = | WITH STONE CHECK DAMS OR
A DISCONNECTION PRACTICES EVERY 164 FEET
e NO BARE SOILS ALLOWED
g'chg:xﬁn GRASS LINED DITCH® USE TRAPEZOIDAL OR PARABOLIC CROSS

SECTION

! 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.

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

DETAILS - ROAD SECTION

HINESBURG VERMONT

JcL

>
: 0
=
[
[}
2.

DESIGNED | DRAWN

FEBRUARY 8, 2024
DATE

14439.00006
JECT NO.

EEEEEEE

Copvriaht SLR Tnternational Corporation - 2024
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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

STONE CHECK DAM
QUICK.LY FLOWIMG

DN SLOW?Z ¢
el WATER FILTEEL? SLONEL.
CLEANEER
EVIMENT PALT ILLES
= > S ZEITLE OUT W“\‘“"ﬂ;
:3“ — [”T“Elgu lg. 1;::"'1,::' . v‘.T.‘ ‘\-‘\_
llll !II%IUEE{IH-— IT .JLF-HH
=AU
SEDIMENT TRAP

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

—— MJ14

I (T

VE-&E-TMJ‘.\JE
FIL:TE-UIM R‘LEA

TURN-OUT

e AVOID DIRECT OUTLET TO SURFACE WATERS
e STABILIZE OUTLET BASED ON SLOPE:

oo 0% TO 5% STABILIZE WITH GRASS

oo 5% TO 10% STABILIZE WITH 6-8 INCH MINUS STONE

oo GREATER THAN 10% STABILIZE WITH 12 INCH MINUS STONE
e REMOVE ACCUMULATED SEDIMENT WHEN HALF FULL

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.

*SLR

WATERBURY, VT 05676

802.882.8335
SLRCONSULTING.COM

REVISIONS

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

DETAILS - OTHER
HINESBURG, VERMONT

JcL

>
: 0
=
[
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DESIGNED | DRAWN

FEBRUARY 8, 2024
DATE
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JECT NO.

EEEEEEE

Copvriaht SLR Tnternational Corporation - 2024




BALLPARK OPINION OF PROBABLE CONSTRUCTION COST
LAKE TROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

LAKE TROQUOIS BOAT LAUNCH RAIN GARDEN

Williston, Vermont

14439.00006

February 16, 2024

ITEM/DESCRIPTION UNIT |QUANTITY I:jlrIIC-II-E COST

CONSTRUCTION LABOR & EQUIPMENT

Mobilization/ Demobilization LS 1 $3,000 $3,000
Labor HR 16 $60 $960
Excavator / Operator HR 16 $150 $2,400
Grader / Operator HR 8 $150 $1,200
Haul Fill Off Site (1 hr round trip) HR 5 $120 $600
Haul Materials to Site (assume 1 hr round trip) HR 8 $120 $960
CONSTRUCTION MATERIALS

Topsoil CYy 20 $65 $1,300
Woodchip Mulch CcY 5 $70 $350
Stone for forebay CcY 10 $65 $650
Stone for spillways cY 10 $65 $650
Gravel for grading CcY 10 $50 $500
Straw Mulch LS 1 $500 $500
Seed for Restoring Disturbed Areas LS 1 $500 $500
Plants LS 1 $3,000 $3,000
CONSTRUCTION SUBTOTAL (ROUNDED) $17,000
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Date Saved: 2/9/2024

{BASIN TO APPROXIMATELY
12" BELOW GRATE

oS
EXISTING CATCH [& &= =
BASIN TO REMAIN|.

r

Document Path: Y:\14439.00006\Maps\Hunt_RainGarden_Concept.mxd
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LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN 1in = 20 feot | SOUTH MAIN ST
WINOOSKI NATURAL RESOURCES CONSERVATION DISTRICT A %:T?E';BDUFF:S% 05676

802.882.8335



~N30¥VINIV\STIv130\0vO\30-90000 65 ¥ \NDISIAAVI\:M :Buimpig

Ao7_OMQ"STIVIIC

ANNH ZLX1L1:901 INo

1DONDYVAY :Aq_panold

wd/0:Z — 9 Y2UON $20Z ‘PAM :330P Siy} uQ

PLANT WITH NATIVE SPECIES THAT REACH
AT LEAST 6" IN HEIGHT AT MATURITY AND
CAN TOLERATE BOTH WET AND DRY
CONDITIONS, SUCH AS ONOCLEA
SENSIBILIS, CHELONE GLABRA, CALTHA
PALUSTRIS, IRIS VERSICOLOR, SWIDA
AMOMUM, SENNA HEBECARPA,
EUTROCHIUM, OR OTHERS LISTED IN
VERMONT RAINGARDEN MANUAL.

EXCAVATE DEPRESSION TO 12" EXISTING CATCH BASIN TO REMAIN EXISTING DRIVEWAY
BELOW EXISTING CATCH BASIN TO
TEMPORARILY POND STORMWATER

STORAGE

»’}\/

\ ,‘ "!?' 4 » T
MR »Ml \Tiimwe

APPLY 2-3" OF WOOD CHIPS OR
CONSIDER SEEDING WITH
NATIVE GRASSES OR LOW

GROWING PLANTS

NATIVE GROUND WITH SOILS

AMEND SOILS AND DECOMPACT THAT SUPPORT INFILTRATION

FOR 24 INCH PLANTING SOIL BED

INSTALLATION NOTES:

1. THE VERMONT RAINGARDEN MANUAL IS A GOOD EDUCATIONAL RESOURCE TO ACCOMPANY THIS PROJECT.
ALTERNATIVES TO THE DETAILS PRESCRIBED IN THIS PLAN ARE AVAILABLE IN THAT MANUAL INCLUDING
ADDITIONAL APPROPRIATE PLANT SPECIES.

2. PLANTING DENSITIES ARE RECOMMENDED TO BE ONE PERENNIAL EVERY 2.5 FEET ON CENTER OR ONE SHRUB
EVERY 5 FEET ON CENTER.

OPERATION AND MAINTENANCE NOTES:

1. MAINTENANCE OF THE RAIN GARDEN IS VERY SIMILAR TO PLANTED LANDSCAPED BEDS. REPLACEMENT OF
SOME MULCH MAY BE REQUIRED IN THE SPRING. OCCASIONAL WEEDING WILL BE REQUIRED TO MAINTAIN
THE SELECTED PLANTS AESTHETICALLY PLEASING.

2. DURING THE FIRST YEAR OF OPERATION, WATERING, WEEDING, AND REPLACEMENT OF DEAD PLANTS IS
IMPORTANT FOR PROPER ESTABLISHMENT.

3. THE ACCUMULATION OF SEDIMENT WITHIN THE RAIN GARDEN SHOULD BE MONITORED. REMOVE SEDIMENT
AFTER APPROXIMATELY 3 INCHES OF SEDIMENT HAS ACCUMULATED OR RAKE AWAY WHEN DOES NOT DRAIN
WITHIN 1 DAY.

4. ANNUALLY INSPECT MAKE SURE NO INVASIVE SPECIES ARE PRESENT.

RAIN GARDEN

NOT TO SCALE

DESIGN NOTES FOR FINAL DESIGN:

1. TEST INFILTRATION RATE, SHOULD BE AT LEAST 0.2 INCHES PER HOUR.

2. GRADE TO DIRECT WATER AWAY FROM DRIVEWAY.

3. INVESTIGATE SOILS TO DETERMINE AMENDMENTS NEEDED TO PROVIDE 24
INCHES OF USDA SAND TO LOAMY SAND AS NOTED IN THE VERMONT
STORMWATER TREATMENT STANDARDS.

1 SOUTH MAIN STREET
WATERBURY, VT 05676
SLRCONSULTING.COM

802.882.8335

3 SLR

REVISIONS

CONCEPT DESIGN

LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

RAIN GARDEN DETAILS

HINESBURG, VERMONT

AOM | AOM JcL

DESIGNED | DRAWN CHECKED

NOT TO SCALE

SCALE

MARCH 6, 2024

DATE

14439.000006

PROJECT NO,

DET-1

SHEETNO,

Copvriaht SLR Tnternational Corporation - 2024




BALLPARK OPINION OF PROBABLE CONSTRUCTION COST
LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

HUNT RAIN GARDEN
St. George, Vermont
14439.00006

February 16, 2024

ITEM/DESCRIPTION UNIT [QUANTITY I:JRNIIC.II-E COST

CONSTRUCTION LABOR & EQUIPMENT

Mobilization/ Demobilization LS 1 $2,000 $2,000
Labor HR 16 $60 $960
Excavator / Operator HR 8 $150 $1,200
Haul Fill Off Site (1 hr round trip) HR 4 $120 $480
Haul Materials to Site (assume 1 hr round trip) HR 4 $120 $480
CONSTRUCTION MATERIALS

Topsoil cY 10 $65 $650
Woodchip Mulch cY 3 $70 $210
Stone for spillway cYy 4 $65 $260
Straw Mulch LS 1 $500 $500
Seed for Restoring Disturbed Areas LS 1 $500 $500
Plants LS 1 $2,000 $2,000
CONSTRUCTION SUBTOTAL (ROUNDED) $9,000
FINAL DESIGN - plans in GIS, no survey $4,000
GRANT ASSISTANCE (NGO) - simple bid process, minor meetings and reporting $2,500
CONSTRUCTION PHASE SERVICES - part time $5,000
CONSTRUCTION CONTINGENCY (15%) $1,350
TOTAL (ROUNDED) $22,000
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: RAIN GARDEN % ,'
TRk "" 3R 2

BINSTALL BERM AROUND
“ JDOVNHILL SIDE OF RAIN GARDEN]

f
o,
INSTALL STONE OUTLET AND OUTLET w
SWALE TO ROADSIDE SWALE

RAIN GARDEN CARROLL PROPERTY 0 10 20 *SLR
Feet
LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN Tin = 20 fest | SOUTH MAIN ST
SECOND FLOOR
WINOOSKI NATURAL RESOURCES CONSERVATION DISTRICT A TR 5676
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PLANT WITH NATIVE SPECIES THAT REACH AT LEAST 6" IN HEIGHT AT MATURITY AND
EXCAVATE DEPRESSION TO CAN TOLERATE BOTH WET AND DRY CONDITIONS, SUCH AS ONOCLEA SENSIBILIS,
TEMPORARILY POND STORMWATER CHELONE GLABRA, CALTHA PALUSTRIS, IRIS VERSICOLOR, SWIDA AMOMUM, SENNA
HEBECARPA, EUTROCHIUM, OR OTHERS LISTED IN VERMONT RAINGARDEN MANUAL.

OUTLET SWALE TO ROADSIDE
EARTHEN BERM SWALE

HEIGHT OF BERM ABOVE
OUTLET = 6" MINIMUM

STORAGE
Y- V ,“

“ "W/ "'f\/\ " d'\/ u ~/ /

Wl U

"
| L
"’W (i Ll 'nfw.\m!lﬂ‘\lm A m.lv'v" M& {ﬁ m’."'hml\\ ; \
STONE OUTLET

1 SOUTH MAIN STREET
WATERBURY, VT 05676
SLRCONSULTING.COM

802.882.8335

3 SLR

APPLY 2-3" OF WOOD CHIPS OR

CONSIDER SEEDING WITH
NATIVE GRASSES OR LOW \
GROWING PLANTS NATIVE GROUND WITH SOILS

THAT SUPPORT INFILTRATION
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AMEND SOILS AND DECOMPACT
FOR 24 INCH PLANTING SOIL BED INSTALLATION NOTES:
1. THE VERMONT RAINGARDEN MANUAL IS A GOOD EDUCATIONAL RESOURCE TO ACCOMPANY THIS PROJECT. @
ALTERNATIVES TO THE DETAILS PRESCRIBED IN THIS PLAN ARE AVAILABLE IN THAT MANUAL INCLUDING ADDITIONAL S
RAIN GARDEN APPROPRIATE PLANT SPECIES. 2
2. PLANTING DENSITIES ARE RECOMMENDED TO BE ONE PERENNIAL EVERY 2.5 FEET ON CENTER OR ONE SHRUB EVERY 5 o
NOT TO SCALE FEET ON CENTER.
SIDE SLOPES 3. INSTALL STONE OUTLET TO DIRECT OVERFLOW TO ROADSIDE SWALE.
3:1 OR LESS OPERATION AND MAINTENANCE NOTES:
1. MAINTENANCE OF THE RAIN GARDEN IS VERY SIMILAR TO PLANTED LANDSCAPED BEDS. REPLACEMENT OF SOME z
MULCH MAY BE REQUIRED IN THE SPRING. OCCASIONAL WEEDING WILL BE REQUIRED TO MAINTAIN THE SELECTED @
PLANTS AESTHETICALLY PLEASING. a
2. DURING THE FIRST YEAR OF OPERATION, WATERING, WEEDING, AND REPLACEMENT OF DEAD PLANTS IS IMPORTANT >
FOR PROPER ESTABLISHMENT. < g
3. THE ACCUMULATION OF SEDIMENT WITHIN THE RAIN GARDEN SHOULD BE MONITORED. REMOVE SEDIMENT AFTER a 3
APPROXIMATELY 3 INCHES OF SEDIMENT HAS ACCUMULATED OR RAKE AWAY WHEN DOES NOT DRAIN WITHIN 1 DAY. 3
4. ANNUALLY INSPECT MAKE SURE NO INVASIVE SPECIES ARE PRESENT. E
<
[a]
[11]
I
@
BLEND STONES INTO PROVIDE 1 FT W
EXISTING LAWN DEPTH MINIMUM E
X
L 3
o]
14
m
X
al s
I K
\ e | _ bl =
= | - - o - [m] T -
| | S L L— z| 2 8
i \ | I w
—1 1 I- | e \\ | | 5 1 FOOT MINIMUM DEPTH 2 3 E
] | I L= STONE APPLICATION < S ¢
GRASSED SWALE S USE 1' D50 STONE o| £ &
3 FT MIN. < ¥ @2
NOT TO SCALE INSTALL LEVEL LARGE FLAT ROCK < = g
APPROXIMATELY 5' WIDE BY 3' LONG o 4 T
BY 1 FOOT DEEP TO CONTROL WATER —Tron T oor
LEVEL IN BIO-RETENTION AREA
DESIGN NOTES FOR FINAL DESIGN: e NOTTOSCALE
1. TEST INFILTRATION RATE, SHOULD BE AT LEAST 0.2 INCHES PER HOUR. MARCH 6, 2024
2. GRADE TO DIRECT WATER AWAY FROM HOUSE STO N E 0 UTLET
3. INVESTIGATE SOILS TO DETERMINE AMENDMENTS NEEDED TO PROVIDE 24 INCHES OF USDA SAND TO LOAMY NOT TO SCALE orer14439.000006
SAND AS NOTED IN THE VERMONT STORMWATER TREATMENT STANDARDS.

Copvriaht SLR Tnternational Corporation - 2024



BALLPARK OPINION OF PROBABLE CONSTRUCTION COST
LAKE IROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN

CARROLL RAIN GARDEN
Hinesburg, Vermont
14439.00006

February 16, 2024

ITEM/DESCRIPTION UNIT |[QUANTITY I::‘IEII-E COST

CONSTRUCTION LABOR & EQUIPMENT

Mobilization/ Demobilization LS 1 $2,000 $2,000
Labor HR 24 $60 $1,440
Excavator / Operator HR 16 $150 $2,400
Haul Fill Off Site (1 hr round trip) HR 4 $120 $480
Haul Materials to Site (assume 1 hr round trip) HR 4 $120 $480
CONSTRUCTION MATERIALS

Topsoil CcY 10 $65 $650
Woodchip Mulch cYy 3 $70 $210
Stone for spillway cY 4 $65 $260
Gutters LF 40 $50 $2,000
Straw Mulch LS 1 $500 $500
Seed for Restoring Disturbed Areas LS 1 $500 $500
Plants LS 1 $2,000 $2,000
CONSTRUCTION SUBTOTAL (ROUNDED) $13,000
FINAL DESIGN - plans in GIS, elevation checks $4,000
GRANT ASSISTANCE (NGO) - simple bid process, minor meetings and reporting $2,500
CONSTRUCTION PHASE SERVICES - part time $5,000
CONSTRUCTION CONTINGENCY (15%) $1,950
TOTAL (ROUNDED) $26,000
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PINE SHORE DRIVE - PROPOSED CONDITIONS

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

Background imagery from Nearmap. 0
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APPLY 2-3" OF WOOD CHIPS OR
CONSIDER SEEDING WITH
NATIVE GRASSES OR LOW

GROWING PLANTS

AMEND SOILS AND DECOMPACT
FOR 24 INCH PLANTING SOIL BED

RAIN GARDEN

STORAGE

EXCAVATE DEPRESSION TO
TEMPORARILY POND STORMWATER
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4 IN. CRUSHED
STONE

ELEVATION

STONE FILL TYPE III (D50 = 16")

<
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SETTLING BASIN Q =
BOTTOM _\ Tla
- i WIDTH= N AN )
i 8 FT MIN. D N

L __Z

CROSS SECTION

NOTES:
EXTEND THE STONE A MINIMUM OF 18 INCHES INTO BANKS AND BOTTOM TO
PREVENT CUTTING AROUND THE ENDS OR UNDER THE FILTER BERM.

STONE FILTER BERM

NOT TO SCALE

DESIGN NOTES FOR FINAL DESIGN:

1. TEST INFILTRATION RATE, SHOULD BE AT LEAST 0.2 INCHES PER HOUR.

2. INVESTIGATE SOILS TO DETERMINE AMENDMENTS NEEDED TO PROVIDE 24 INCHES OF USDA SAND TO LOAMY
SAND AS NOTED IN THE VERMONT STORMWATER TREATMENT STANDARDS.

PLANT WITH NATIVE SPECIES THAT REACH AT LEAST 6" IN HEIGHT AT MATURITY AND
CAN TOLERATE BOTH WET AND DRY CONDITIONS, SUCH AS ONOCLEA SENSIBILIS,
CHELONE GLABRA, CALTHA PALUSTRIS, IRIS VERSICOLOR, SWIDA AMOMUM, SENNA
HEBECARPA, EUTROCHIUM, OR OTHERS LISTED IN VERMONT RAINGARDEN MANUAL.

FILTER BERM OUTLET TO EXISTING CULVERT

o DTN

DEPTH =

.\"'l

"
v

\ NATIVE GROUND WITH SOILS

THAT SUPPORT INFILTRATION

INSTALLATION NOTES:

1. THE VERMONT RAINGARDEN MANUAL IS A GOOD EDUCATIONAL RESOURCE TO ACCOMPANY THIS PROJECT.
ALTERNATIVES TO THE DETAILS PRESCRIBED IN THIS PLAN ARE AVAILABLE IN THAT MANUAL INCLUDING ADDITIONAL
APPROPRIATE PLANT SPECIES.

PLANTING DENSITIES ARE RECOMMENDED TO BE ONE PERENNIAL EVERY 2.5 FEET ON CENTER OR ONE SHRUB EVERY 5
FEET ON CENTER.

INSTALL STONE OUTLET TO DIRECT OVERFLOW TO ROADSIDE SWALE.

N

OPERATION AND MAINTENANCE NOTES:

1. MAINTENANCE OF THE RAIN GARDEN IS VERY SIMILAR TO PLANTED LANDSCAPED BEDS. REPLACEMENT OF SOME
MULCH MAY BE REQUIRED IN THE SPRING. OCCASIONAL WEEDING WILL BE REQUIRED TO MAINTAIN THE SELECTED
PLANTS AESTHETICALLY PLEASING.

2. DURING THE FIRST YEAR OF OPERATION, WATERING, WEEDING, AND REPLACEMENT OF DEAD PLANTS IS IMPORTANT
FOR PROPER ESTABLISHMENT.

3. THE ACCUMULATION OF SEDIMENT WITHIN THE RAIN GARDEN SHOULD BE MONITORED. REMOVE SEDIMENT AFTER

APPROXIMATELY 3 INCHES OF SEDIMENT HAS ACCUMULATED OR RAKE AWAY WHEN DOES NOT DRAIN WITHIN 1 DAY.

ANNUALLY INSPECT MAKE SURE NO INVASIVE SPECIES ARE PRESENT.

PERIODICALLY, INCLUDING AFTER LARGE STORMS AND REGULARLY DURING THE FALL, REMOVE LEAVES AND DEBRIS

ACCUMULATED AT FILTER BERMS.

6. INSPECT FOR EROSION PATHS OR CONCENTRATED FLOW OVER FILTER BERMS, AS NEEDED REDISTRIBUTE STONE TO

REMOVE CONCENTRATED FLOW PATHS.
PROVIDE 1 FT
/DEPTH MINIMUM

L

S

BLEND STONES INTO
EXISTING LAWN

\\ | | - 1 FOOT MINIMUM DEPTH
IS = STONE APPLICATION

USE 1' D50 STONE

\INSTALL LEVEL LARGE FLAT ROCK

APPROXIMATELY 5' WIDE BY 3' LONG
BY 1 FOOT DEEP TO CONTROL WATER
LEVEL IN BIO-RETENTION AREA

3 FT MIN.

STONE OUTLET

NOT TO SCALE

1 SOUTH MAIN STREET
WATERBURY, VT 05676
SLRCONSULTING.COM
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BALLPARK OPINION OF PROBABLE CONSTRUCTION COST

LAKE TROQUOIS-PATRICK BROOK WATERSHED ACTION PLAN
PINE SHORE DRIVE RAIN GARDENS

Hinesburg, Vermont

14439.00006
February 16, 2024

ITEM/DESCRIPTION UNIT |[QUANTITY :R':I?I‘E COST

CONSTRUCTION LABOR & EQUIPMENT

Mobilization/ Demobilization LS 1 $2,000 $2,000
Labor HR 80 $60 $4,800
Excavator / Operator HR 24 $150 $3,600
Haul Fill Off Site (1 hr round trip) HR 8 $120 $960
Haul Materials to Site (assume 1 hr round trip) HR 8 $120 $960
CONSTRUCTION MATERIALS

Topsoil CcYy 30 $65 $1,950
Woodchip Mulch cY 7 $70 $490
Stone for spillways / berms cY 20 $65 $1,300
Straw Mulch LS 1 $750 $750
Seed for Restoring Disturbed Areas LS 1 $750 $750
Plants LS 1 $3,000 $3,000
Buffer planting LS 1 $3,000 $3,000
CONSTRUCTION SUBTOTAL (ROUNDED) $24,000
FINAL DESIGN - plans in GIS, elevation checks $5,000
GRANT ASSISTANCE (NGO) - simple bid process, minor meetings and reporting $2,500
CONSTRUCTION PHASE SERVICES - part time $6,500
CONSTRUCTION CONTINGENCY (15%) $3,600
TOTAL (ROUNDED) |  $42,000
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