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30% Conceptual Designs (11”x17”)  



Rollin Road

Outlet of Existing
Culvert

Replace Existing
18" Smooth HDPE
with 24" Pipe.
Lengthen to reduce
scour at outlet drop.

Install armored
headwall and splash
bowl at outlet.
See Profile Sheet 2

ì

Flow

Reestablish
Vegetated Ditch
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Existing Ditch
Improve Ditch
Replace Culvert
Stone Armor

2-Foot Contours
(LiDAR)
Stream
Centerline

0 4020 Feet

Culvert Hydraulic Analysis 
Drainage Area (Acres) 9.7 

Drainage Area (Square Miles) 0.02 
Approx. Bankfull Width (ft) NA 

Roadway Width (ft) 25 
Crest Length (ft) 60 

Existing Culvert Type S m ooth HDPE 
Existing Culvert Length (ft) 35 

Existing Outlet Drop (ft) 1.6 
Existing Culvert Slope (ft/ft) 0.11 

Existing Culvert Diameter (inches) 18 
10-Year Flow (cfs) 11.0 

25-Year Flow (cfs) - Design Flow 15.8 
100-Year Flow (cfs) - Extreme Flow 23.6 

Existing Culvert Capacity (cfs) Based 
on HY-8 Model 9.9 

10-Year Storm Existing Free-board (ft) -0.03 
25-Year Storm Existing Free-board (ft) -0.11 

Recommended Size (inches) 24 
 

Preliminary Cost Opinion
Replace Existing 18" HDPE Culvert with 24" CPP Culvert 
with Splash Bowl and Embankment Stabilization

Item Quantity Unit Unit Price Cost
M ob ilization 1 LS $500 $500
Im prove Existing Ditch (Grass) 200 LF $5 $1,000
60' L x24" D Culve rt (CPP) 1 Each $1,800 $1,800
Crushe d  S tone for Be d d ing 20 CY $50 $1,000
Type II S tone 25 CY $50 $1,250
Excavator and  Ope rator 24 HR $120 $2,880
Lab ore r 24 HR $40 $960
Erosion Control/Restoration 1 LS $1,000 $1,000

S ub total:$10,390
Continge ncy (20%): $1,578

Total: $11,968 
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Type II Stone

Minimum 18" Thick

Splash Bowl

Constructed from

Type II Stone

Minimum 18" Thick

Crushed Stone Bedding

4" Thick Minimum

Elevation (ft)

Distance (ft)

Existing Eroded

Embankment

Maintain Min. 4' Shoulder

Install Type II Stone

Armor and Header

Around Inlet

Minimum 18" Thick
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                           Fitzgerald 

                           Environmental    Page  1 

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:  

+ Meets Standard, -- Partially Meets Standard (needs work), X Does Not Meet Standard 

Roadway Crown/Travel Lane + Grader Berm/Windrow X 

Road Drainage X Conveyance Area/Turnout X 

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 
bypassing an existing turnout on Trumbull Hill Road 
near the Oak Hill Road intersection. 

Photo 2: Runoff on the south side of the road drains 
via a poor conveyance directly into Paran Creek. 

  



 
                           Fitzgerald 

                           Environmental    Page  2 

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 X Improve Existing Ditch 

 Side Slope Excavation for New Ditch  

Conveyance/Turnout Practices 

X Install Turnout X Stabilize/Improve Existing Turnout 

 Install Sediment Trap  Stone Armor on Bank/Slope 

Culvert Practices 

X New Municipal Culvert X Upgrade Municipal Culvert 

 New Driveway Culvert  Upgrade Driveway Culvert 

 Headwall or Armor at Culvert Inlet/Outlet X Clean Sediment/Debris from Culvert 

 

 

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. 

Preliminary Cost Opinion

Item Quantity Unit Unit Price Cost

Remove Sediment/Debris from Culvert 1 Each 200$          200$         

New/Upgrade Driveway Culvert 1 Each 750$          750$         

New/Upgrade Cross-Culvert (18" x 40') 3 Each 2,000$      6,000$      

Install/Improve Turnout 5 Each 200$          1,000$      

New Stone-Lined Ditch 280 Linear Foot 25$            7,000$      

Improve Existing Ditch (Stone) 320 Linear Foot 20$            6,400$      

Remove Grader Berm/Lower Shoulder 580 Linear Foot 5$              2,900$      

Subtotal 24,250$   

Contingency (20%) 4,850$      

Total 29,100$   



#*

#* #*

#*

#*

Oak Hill Road

Fox Hill Road

P a r a n  C r e e k

ì

GRANDY JOSHUA D
GRANDY JENNY L

LOFARO SHAWN
BARBER BARBARA

PULLMAN
FAMILY
TRUST

TWARDY
MICHAEL R

ROBINSON WILLIAM D
ROBINSON LUCY A H

TELFORD LARRY W JR
TELFORD MELISSA

HERVIEUX JOSEPH C
HERVIEUX ANITA H

BREMNER STEPHEN R
BREMNER LESLIE B

474 TRUMBULL
HILL ROAD LLC

VCGI

Remove Grader Berm
to Improve Sheetflow
Off Road

±
Enlarge Existing Ditch and 
Line with 12" Minus Stone

Install Ditch and 
Line with Min. 6"-8"
Minus Stone

Reset Driveway
Culvert Lower
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#* New Turnout
#* Improve Turnout

5-Foot Contours
(LiDAR)
Parcel Boundaries
Stream Centerline

Existing Ditch
Improve Ditch
New Ditch
Existing Culvert
New Culvert
Replace Culvert
Remove Grader
Berm

0 10050 Feet

              

Improve
Existing
Turnout

Clean Out
Existing Culvert

Install Turnouts Before
Road Meets Stream

Replace Existing
Culvert with
18"  x 40' CPP

New 18" HDPE and
Underdrain (Summer 2019)

Install Ditch and 
Line with 12"
Minus Stone 

Install 18" x 40'
CPP Culvert to
New 20'-Long
Ditch to Turnout
Lined with
12" Minus Stone Install 18" x 40'

CPP Culvert

Spring Overflow

Preliminary Cost Opinion
Item Quantity Unit Unit Price Cost

Rem ove S e d im e nt/De b ris from  Culvert 1 Each 200$          200$         
New/U pgrad e Driveway Culvert 1 Each 750$          750$         
New/U pgrad e Cross-Culvert (18" x 40') 3 Each 2,000$      6,000$      
Install/Im prove T urnout 5 Each 200$          1,000$      
New S tone-Line d  Ditch 280 Linear Foot 25$            7,000$      
Im prove Existing Ditch (S tone) 320 Linear Foot 20$            6,400$      
Rem ove Grad er Berm /Lower S hould er 580 Linear Foot 5$              2,900$      

S ub total 24,250$   
Continge ncy (20%) 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, availablility
of town-owned equipment, and cost of materials.
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Stone Armor
Embankment
Armor
Stream Centerline
2-Foot Contours

Existing Ditch
Replace Culvert

0 3015 Feet

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

Culvert Hydraulic Analysis 
Drainage Area (Acres) 99.6 

Drainage Area (Square Miles) 0.16 
Calculated Bankfull Width (ft)1  5.8 

Roadway Width (ft) 25 
Crest Length (ft) 100 

Existing Culvert Type CM P  
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 - Ca lculated using VTANR  Hydraulic G eo m etry R egressio ns, dra ina ge a rea s <1 sq. m i. no t applica b le 
 

Preliminary Cost Opinion
Replace Existing 30" CMP Culvert with 48" CPP Culvert

Item Quantity Unit Unit Price Cost
M o b ilizatio n 1 LS $500 $500
60' L x 48" D Culvert (CP P ) 1 Ea ch $5,100 $5,100
Crushed Sto ne Bedding (insta lled) 15 CY $50 $750
Type III Sto ne (insta lled) 20 CY $50 $1,000
Type II Sto ne (insta lled) 25 CY $50 $1,250
Excavato r a nd Operato r 16 HR $120 $1,920
Ero sio n Co ntro l/R esto ratio n 1 LS $1,000 $1,000
Co nstructio n Oversight 1 LS $1,000 $1,000
La b o rer 16 HR $40 $640

Sub to ta l: $13,160
Co ntingency (20%): $2,532

Total: $15,692 
Murphy Hill Road

Proposed Type III
stone armor for
scour protection.

Proposed Type III
stone armor for
scour protection.

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

Proposed:
4-Foot CPP Culvert with 12.3% Slope
Culvert Capacity from HY-8 Model: 117.7 cfs
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Existing Swale
Create Soil Berm
Existing Culvert
Replace Culvert

ì

ìCross-Section
2-Foot Contours
(LiDAR)

Drainage Area
Open Cell
Stabilization
Linear Infiltration
Feature
Construct Wetland
Stone Armor
New Sediment
Trap
Stream Centerline

0 6030 Feet

Basketball Court Drainage
Watershed Area 0.38 acres
33% Impervious
WQv 480 cu. ft.

Parking Lot and 
Tennis Court Drainage
Watershed Area 7.6 acres
9% Impervious (0.7 acres)
WQv 3,670 cu. ft.

!. Well
Overflow
Outlet

Maintain
Existing
Swale for
Pretreatment

Proposed 8" Deep
Grassed Infiltration Feature
Min. 320 cu. ft. Capacity

Install Sediment Trap
and Stabilize Eroded
Conveyance to Stream

Proposed Shallow
Constructed Wetland
Approx. 2,700 sq. ft.

Install ECORASTER
Ramp or Similar,
Fill with Topsoil
and Seed

Install Sediment
Trap Before Culvert
Replace Culvert

Detail A

Detail BDetail C

Armor Eroded
Flow Path Along
Tennis Court
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Cover disturbed area with sandy
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Detail A: Basketball Court Infiltration Cross-Section (1" = 2')

Preliminary Cost Opinion



Finished

Grade

Existing

Grade

Reset existing

culvert and

cover with 2"

minus stone.

Cover existing

culvert with 2"

minus stone.
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i
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n
 
(
f
t
)

726

728

724

1
0
0

2
0
00

725

727

729

2
0

4
0

8
0

1
2
0

1
4
0

1
6
0

1
8
0

6
0

Distance (ft)

2
00

Cover disturbed areas with

Native Wetland Seed Mix

(1lb/1,250 sq. ft.) and erosion

control fabric.

724

726

728

Elevation (feet)

Distance (feet)

4 8

1
2

1
6

1
8

1
4

1
062

Excavate 4" below

finished grade. Cover

with 4" topsoil.

6"

2H:1V

Install Low Berm on North Side of Swale to

Direct Well Overflow to South and West

Existing G
rade

Finished

Grade

Soccer

Field

Suggested Construction Sequence:

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.

December 3, 2019
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Detail B: Soccer Field Swale Profile (1" = 20' H; 1" = 2' V)

Detail C: Soccer Field Swale Cross-Section (1" = 2')



"?B

!R
!R

!R

!R

!R

!R

"?B

!R

")

MITCHELL
HUGH M

WADE
LOIS

HABBERFIELD TEDD R
HABBERFIELD

VIRGINIA E

GREEN MOUNTAIN
POWER

PAULIN
ARTHUR

DAILEY
WILLIAM

E INC

DAILEY
WILLIAM

E INCDANIELS RD

¬«7A

VCGI

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EHB 
  Map By EPF 

Checked By 
1” = 60’ 

Scale 
Decem ber 3, 2019 
Date 
 SW-1 
SHEET  1 

 
SHEET  NO. 

 

No
tes

 
- Im
age
ry 
is f
rom
 20
15.
 

- C
on
tou
rs g
en
era
ted
 fro
m 0
.7 m
ete
r Li
DA
R  

  da
ta 
for
 Be
nn
ing
ton
 Co
un
ty (
201
7).
 

 

Sha
fts
bu
ry S
tor
mw
ate
r 

Ma
ste
r P
lan
 

30%
 Co
nce
pt 
De
sig
n 

Ro
ute
 7 C
orr
ido
r (S
W-
1) 

Sha
fts
bu
ry,
 VT
 

") New Catch Basin
New Storm Line
New Swale
Gravel Wetland
Sand Filter
Retrofit
Drainage Area
Parcel Boundaries
2-Foot Contours (LiDAR)
Vermont State Highway
Town Highway
Other Road Type
Surface Waters

Existing Stormwater Infrastructure
"?B Catchbasin
!h Outfall
!R Culvert inlet
!R Culvert outlet

Storm line
Swale
Under drain

0 10050 Feet ±

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)
See Typical Detail Sheet 2

Retrofit Existing Basin
for Gravel Wetland
Pretreatment

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

Watershed 3
1.0 Acres

100% Impervious
WQv 3450 cu. ft.

Watershed 2
1.3 Acres

100% Impervious
WQv 4600 cu. ft.

Watershed 1
1.9 Acres

84% Impervious
WQv 5560 cu. ft.

Remove
Pipe

Install New 
Catch Basin

12 ft Wide Bridge
Partially Filled with
Sediment

Install Swale to Capture
Standing Water on Driveway
Avoid Existing Utility Pole
May Require Realigning
Damaged Fence



Washed Crushed

Stone with 40%

Void Space

42"

1 ft Max. Ponding

Heavy Duty

Bar Guard

Approx. 12" Ø PVC

Inlet Pipe With

Drilled Holes

Impermeable 20 mil

Reinforced Polyethylene

Liner at Bottom and Sides

I
n

f
l
o

w

Width Varies

Approx. 6" Ø

PVC SDR 35

Cast Iron

Cleanout

Cover

Cast in Place

Cover

Weir Slot

Approx. 15" Ø

HDPE Outlet

4" Thick 

3

8

" or Smaller

Washed Crushed Stone

8" Thick Wetland

Planting Soil Layer

4" Thick

Topsoil

Plant Surface with Wetland

Plants and Grasses
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18
 S

ev
er

an
ce

 G
re

en
, S

ui
te

 2
03

C
ol

ch
es

te
r, 

V
T 

05
44

6
Te

le
ph

on
e:

 8
02

.8
76

.7
77

8
w

w
w

.fi
tz

ge
ra

ld
en

vi
ro

nm
en

ta
l.c

om

Sh
af

ts
bu

ry
 S

to
rm

w
at

er
M

as
te

r P
la

n
30

%
 C

on
ce

pt
 D

es
ig

n
Ro

ut
e 

7A
 (S

W
-1

)
Sh

af
ts

bu
ry

, V
T

N
o

t
e

s
:

SHEET NO.

DATE

SCALE

DRAWN CHECKED

As Shown

EHB EPF

SW-1
SHEET 2

Detail A: Gravel Wetland Typical N.T.S

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