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Preliminary Cost Opinion
J Drainage Area (Square Miles) 0.02 v )
| Approx. BankfuI.I Width (ft) NA 4 Replace Existing 18" HDPE Culvert with 24" CPP Culvert
Roadway Width (ft) 25 with Splash Bowl and Embankment Stabilization
|| Crest Length (ft) 60
| Existing Culvert Type Smooth HDPE Item Quantity Unit Unit Price Cost|
i Existing Culvert Length (ft) 35 —— | Mobilization 1 LS $500
icti nstall armore - .
- Exl::tlis:lgngu(l):::; E)::((:/)ft) 01..161 | neacwall and spiash | Imlprove"EX|st|ng Ditch (Grass) 200 LF 85
1 bowl at outlet. |160' L x24" D Culvert (CPP) 1 Each $1,800
Existing Culvert Diameter (inches) 18 |Crushed Stone for Bedding 20 cyY $50  $1,000
10-Year Flow (cfs) 11.0 Type Il Stone 25 cyY $50  $1,250
| 25-Year Flow (cfs) - Design Flow 15.8 Excavator and Operator 24 HR $120 $2,880|
100-Year Flow (cfs) - Extreme Flow 23.6 Laborer 24 HR $40
Existing Culvert Capacity (cfs) Based 9.9 Erosion Control/Restoration 1 LS $1,000 $1,000(
F on HY-8 Model ' Subtotal: $10,390
| 10-Year Storm Existing Free-board (ft) -0.03 Contingency (20%):  $1,578
25-Year Storm Existing Free-board (ft) -0.11
| Recommended Size (inches) Total: $11,96
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- Contours generated from 0.7 meter LiDAR

data for Bennington County (2017).

- Imagery is from 2015.
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Notes: Existing profile
based on field survey
by FEA (October
2019). Elevations are
based on a relative
datum established in
the field.
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Town: Shaftsbury Road Name: Trumbull Hill Road SWMP Project ID: RD-8

Hydrologically Connected Road Segment IDs (West to East): 118162, 118161, 118160, 118659

Existing Conditions
Field Determined Slope: 2%, 3%, 6%, 10%
Road Type: Gravel

Conveyance Area/Turnout: 1 Poor

Erosion Types Present: Rill
Drainage Culverts: 2 Cross, 1 Conveyance
Driveway Culverts: 1

Municipal Road General Permit Standards:
I Meets Standard, -- Partially Meets Standard (needs work), I Does Not Meet Standard

Roadway Crown/Travel Lane I Grader Berm/Windrow I
Road Drainage I Conveyance Area/Turnout I
Municipal Drainage Culverts -- Driveway Culverts (within ROW) -

Existing Conditions Notes: Four (4) hydrologically connected segments along Trumbull Hill Road all drain
to Paran Creek. The two eastern segments are steep (6-10% slope). The road crown is generally good, but
grader berms and a lack of drainage ditches cause the formation of a secondary ditch on the north side of
the road that extends west to Paran Creek. The existing cross culvert to the east is undersized and should
be replaced with an 18” culvert to meet MRGP standards. Given the road slope at this location, 12” minus
stone is recommended in the eastern ditches to meet MRGP standards. Turnouts and cross culverts
should be installed to improve drainage and reduce erosion.

Photo 1: Runoff is eroding the roadway and Photo 2: Runoff on the south side of the road drains
bypassing an existing turnout on Trumbull Hill Road via a poor conveyance directly into Paran Creek.
near the Oak Hill Road intersection.
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Proposed Scope of Work

Roadway/Travel Lane Practices

Improve Road Crown

Adjust Road Grade

X

Remove Grader Berm/Lower Shoulder

Edge of Road Stabilization/Maintenance

Roadway Drainage Practices

X

Install New Ditch

Improve Existing Ditch

Side Slope Excavation for New Ditch

Conveyance/Turnout Practices

X

Install Turnout

Stabilize/Improve Existing Turnout

Install Sediment Trap

Stone Armor on Bank/Slope

Culvert Practices

X

New Municipal Culvert

Upgrade Municipal Culvert

New Driveway Culvert

Upgrade Driveway Culvert

Headwall or Armor at Culvert Inlet/Outlet

Clean Sediment/Debris from Culvert

Preliminary Cost Opinion

Item Quantity Unit Unit Price Cost

Remove Sediment/Debris from Culvert 1 Each S 200 $ 200
New/Upgrade Driveway Culvert 1 Each S 750 § 750
New/Upgrade Cross-Culvert (18" x 40') 3 Each S 2,000 $ 6,000
Install/Improve Turnout 5 Each S 200 $ 1,000
New Stone-Lined Ditch 280 LlinearFoot $ 25 § 7,000
Improve Existing Ditch (Stone) 320 LinearFoot $ 20 S 6,400
Remove Grader Berm/Lower Shoulder 580 LinearFoot $ 5 $ 2,900
Subtotal $ 24,250

Contingency (20%) S 4,850

Total $ 29,100

Note: Estimated costs are maximum probable costs based on typical contractor rates. Actual costs will

vary by municipality based on labor rates, availability of town-owned equipment, and cost of materials.

Fitzgerald
Environmental

Page 2




/8 ] 1 LIV £F i Y

o

{ A New Turnout v Existing Ditch
__PU!.LM'AN
FAMILY

A Improve Turnout  =s==sseees Improve Ditch e

5'F00t Contours aunnn New Ditch i - 4 o | ) N
(LIDAR) : " T " Replace Existing

. e isting Culvert ' ; ] Culvert with
Parcel Boundaries 18" x 40' CPP

New Culvert 11
| Enlarge Existing Ditch and

Stream Centerline

Replace Culvert

(I) 5|0 1?0 Feet Remove Grader

/] Berm

‘ Reset Driveway

"', Il-r;ialllv:?rl]t(;hz?nd Y P Culvert Lower

oy - S X ?

T\ \ : g

il = 'h -
Y . TELFORD LARRY,W,JR!
q%‘- . : - TELFORD MELISSA

i"? LOFARO/SHAWN \ :

i
v ARBER BARBARA!

Install 18" x 40’
) 4 h . 1 CPP Culvertto | = ]
.-‘\‘. o k] e - ¢ F A L 1 ) L ' New 20'-L0ng y TRUMBULL =0

Syl . 4 e = f it . 2 _ f Ditch to Turnout . . HILL ROAD/LLC
GRANDY.JOSHUA D~ >~ TS ALk - ¥ ® _ e
GRANDY JENNY/L— 3 B n, Install 18" x 40'

2
g o A b A -~ 4 < |cPP culvert
> ,." | A i J = JAg< -

N\

Install Turnouts Before
Road Meets Stream

Preliminary Cost Opinion
Item Unit Unit Price
|Remove Sediment/Debris from Culvert 1 Each S 200 S 200
New/Upgrade Driveway Culvert 1 Each S 750 $ 750
New/Upgrade Cross-Culvert (18" x 40') 3 Each S 2,000 S 6,000
Install/Improve Turnout 5 Each S 200 S 1,000
New Stone-Lined Ditch 280 LinearFoot $ 25 § 7,000
Improve Existing Ditch (Stone) 320 LinearFoot $ 20 S 6,400
|Remove Grader Berm/Lower Shoulder 580 Linear Foot $ 5 $ 2,900

Note: Estimated costs are maximum probable costs Subtotal 5 24,250
based on typical contractor rates. Actual costs Contingency (20%) S 4,850
will vary by municipality based on labor rates, availablility
of town-owned equipment, and cost of materials.

Total $ 29,100
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- Contours generated from 0.7 meter LiDAR

data for Bennington County (2017).

- Imagery is from 2015.

Notes
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Stone Armor »-»-- Existing Ditch | | N
Embankment Replace Culvert

Armor

Stream Centerline 0 15 30 Feet

2-Foot Contours

Preliminary Cost Opinion

Replace Existing 30" CMP Culvert with 48" CPP Culvert

Item Quantity Unit Unit Price Cost

Mobilization 1 LS $500 $500

60' Lx 48" D Culvert (CPP) 1 Each $5,100  $5,100

| Crushed Stone Bedding (installed) 15 cY S50 $750
Type llI Stone (installed) 20 cY S50  $1,000 4

| Type Il Stone (installed) 25 cy S50  $1,250

Excavator and Operator 16 HR $120 $1,920

Erosion Control/Restoration 1 LS $1,000 $1,000

Construction Oversight 1 LS $1,000 $1,000

[ [Laborer 16 HR $40 $640

Subtotal: $13,160
Contingency (20%):  $2,532
/ Total: $15,692

Replace existing 30" CMP
with 48" pipe. Reset to increase
slope, minimizing outlet drop.

Proposed Type llI
stone armor for
scour protection.

@
E
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Proposed stabilization of 1:1 embankment.
Recommended Type Il rip-rap around culvert
transitioning to shallower slope vegetated embankment.

Max. 1'V:3'H

Relative
Elevation (feet)

15— — D555 4-Foot CPP Culvert with 12.3% Slope
Culvert Capacity from HY-8 Model: 117.7 cfs

207 | | | | | i i
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Culvert Hydraulic Analysis

relative datum established in the field.
- Contours generated from 0.7 meter LiDAR

- Elevations for culvert modeling based on
data for Bennington County (2017).

- Imagery is from 2015.

Notes
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Drainage Area (Acres) 99.6
Drainage Area (Square Miles) 0.16
Calculated Bankfull Width (ft)* 5.8
Roadway Width (ft) 25
Crest Length (ft) 100
Existing Culvert Type CMP
Existing Culvert Length (ft) 40
Existing Outlet Drop (ft) 4
Existing Culvert Slope (ft/ft) 0.07
Existing Culvert Diameter (inches) 30
10-Year Flow (cfs) 75.5
25-Year Flow (cfs) - Design Flow 109.5
100-Year Flow (cfs) - Extreme Flow 165.7
Existing Culvert Capacity (cfs) Based on HY-8 Model 50.7
10-Year Storm Existing Free-board (ft) -0.19
25-Year Storm Existing Free-board (ft) -0.34
Recommended Size (inches) 48

1 - Calculated using VTANR Hydraulic Geometry Regressions, drainage areas <1 sq. mi. not applicable
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Proposed Shallow
Constructed Wetland
Approx. 2,700 sq. ft.

Pllanned
Tree Planting

Armor Eroded
Flow Path Along
Tennis Court

Playground
Installed 2019

Install Sediment
Trap Before Culvert
Replace Culvert
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Basketball
Court
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Swale for Basketball Court Drainage
Pretreatment) |Watershed Area 0.38 acres

33% Impervious
WQv 480 cu. ft.
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Detail A: Basketball Court Infiltration Cross-Section (1" = 2') “0 5§
22 § s
740 - : : P8 33%¢
Tennis Court Side Slopes SED £SBE
Edge 1V:4H 02y exgs
= J Proposed 23 2253
He C =
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& 738- 8" 5988
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Cover disturbed area with sandy Grade
loam topsoil, seed and mulch. 2, -
<} c =
736 - s® =S
| | | | >E O3
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. Al 2o F2S S
Distance (feet) H505% .
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Preliminary Cost Opinion =S
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5
Parking and Court Area Improvements Soccer Field Area Constructed Wetland = oo O
Item Quantity Unit  Unit Price Cost Item Quantity Unit  Unit Price Cost & 8 ;
| -
Mobilization/Demobilization 1 LS S 500 S 500 Mobilization/Demobilization 1 LS S 500 S 500 ) Qv —
New/Upgrade Culvert (12" to 15") 1 Each S 750 S 750 Common Excavation and Trucking 80 cY S 40 S 3,200 & c | = >\
Install Sediment Trap 2 Each $ 750 $ 1,500 Topsoil 35 cY $ 50 $ 1,750 >c 3 -
Common Excavation and Trucking 10 cYy S 40 S 400 Native Wetland Seed (11b/1250 s gft) 2 LBS S 34 S 68 g % g - _g
Topsoil 4 cYy S 5 S 200 2" Minus Stone for Culvert Cover 4 CY S 50 S 200 230 o 2
Grass Seed (11b/200 sq ft) 4 BS $ 20 S 80 Laborer 8 HR $ 40 $ 320 ®TWUYXR 3
20 0 c
8" Minus Stone 15 CY S 50 S 750 Subtotal S 6,038 NnmTIToun
Labor 8 HR S 40 S 320 Contingency (20%) S 1,108
ECORASTER E30 Materials & Installation 1 LS $ 4000 $ 4,000 Total $ 7146 EHB EPF
DRAWN HECKED
Subtotal $ 8,500 =
Contingency (20%) S 1,600 o As Shown
Total $ 10,100
December 3, 2019
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Detail B: Soccer Field Swale Profile (1" =20'H; 1" =2"V)
729 —
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= Reset existing Existing minus stone.
c 727 — culvert gnd . Grade
S cover with 2" Finished
© .
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Detail C: Soccer Field Swale Cross-Section (1" = 2')
Elevation (feet)
728 -
Cover disturbed areas with Install Low Berm on North Side of Swale to
Native Wetland Seed Mix Direct Well Overflow to South and West
(11b/1,250 sq. ft.) and erosion Soccer
' 2H:1V
s Existing Grade i control fabric. Finished Field >
Grade
6"
!
Excavate 4" below \/
724 - finished grade. Cover
with 4" topsoil.
\ \ \ \ \ \ \ \ \ \ \
o AN < © [ce) o AN < © [ce) o
~ ~ ~ ~ ~ AN

Suggested Construction Sequence: Distance (feet)

1. Following excavation, install 4" topsoil. Ensure there is no
berm on the south side to allow sheet flow into the feature.
2. Seed with wetland seed mix.

3. Install erosion control fabric.

Cover existing
culvert with 2"
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-. T &
Install New
Catch Basin

. =

B/

Install Swale to Capture ﬁ
Standing Water on Driveway -

Avoid Existing Utility Pole &
May Require Realigning

~ {Remove Pavement and Install
~| Gravel Wetland to Treat WQv
.‘ from Watersheds 1 & 2
- |Approx. 10,800 cu. ft. Capacity
(Ballpark Cost $150,000 - $175,000)
ee Typical Detail Sheet 2

¥

100% Impervious
WQv 3450 cu. ft.

HABBERFIELDS =22
v VIRGINIATES ™
Vim "=~ |
.12 ft Wide Bridge
; Partially Filled with
¥ F Sediment

Watershed 1
1.9 Acres

Install Sand Filter

Min. Capacity 950 cu. ft.. f
(Ballpark Cost $25,000 - $50,000)
See Typical Detail Sheet 2 -

84% Impervious
WQv 5560 cu. ft.

. . /DAILEY
AR\ @@LMM
JEINC
Watershed 3
1.0 Acres

Watershed 2
1.3 Acres
100% Impervious
WQv 4600 cu. ft.

Retrofit Existing Basin
for Gravel Wetland
Pretreatment
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- Contours generated from 0.7 meter LIDAR
data for Bennington County (2017).

- Imagery is from 2015.
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New Catch Basin
New Storm Line
New Swale

4 Gravel Wetland

Sand Filter
Retrofit

D Drainage Area

Parcel Boundaries
2-Foot Contours (LIDAR)
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Town Highway
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Surface Waters
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Existing Stormwater Infrastructure
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Ouffall
Culvert inlet
Culvert outlet

Storm line
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Route 7 Corridor (SW-1)

Shaftsbury, VT
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8" Thick Wetland

Detail A: Gravel Wetland Typical N.T.S

}—7 Width Varies 4—1

Plant Surface with Wetland

Heavy Duty
Bar Guard

4" Thick

Plants and Grasses

Topsoil

Kl

1 ft Max. Ponding

Cast in Place
Cover
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Cleanout
Cover

Planting Soil Layer

4" Thick %" or Smaller
Washed Crushed Stone
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Inlet Pipe With
Drilled Holes

Impermeable 20 mil

Reinforced Polyethylene
Liner at Bottom and Sides

& & & & & & & &

2@ Warshed Crushéd

!
5 Stone with 40% 42" %
:5 ¢ Void Space p]
BEOSTSOSTSOS E%

/

| //I— Weir S —

Approx. 15" @
HDPE Outlet

Approx. 6" &
PVC SDR 35

PARKIMG LOT SHEET FLOW

\
l l l l INLET GRATES
CURE STOP5— CVERFLOWWEIRS |

T
—
r o

M| CLE&R .': :

[11] pas

——

)]

TEMPORARY
POMDING
(VARIMELE)

12" FILTER BED
OF CLEAN
WASHED SAND

STONE

6" PERFORATED PIPE

i ry o | oo | s [|
e Pt L

—

GUTLET FIFE GOLLECTION SYSTEM —
ACCESS GRATES -

7

IN GRAVEL JACKET
ABOUT A FOOT DEEP

" TYPICAL SECTION

PLAN VIEW
‘,.-—BURB.STOPS
—— £ INLET GRATES ACCESS GRATES
- ;] - e [E1I l W ||| ==
11 =TT=TT=TT—}. I
e = e T T & ¥ %/ TEMPORARY PONDING =
“._ = . = —, bl
iy \
3 AV
= % =
~“I._.
=1 & SEDIMENTATION
=] CHAMBER M - QUTLET
|]I' 3 FIFES
=TIIL: z

PROFILE

Detail B: Sand Filter Typical (VT Stormwater Treatment Standards Fig. 4-17) N.T.S.
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