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ROUTE 40 (GROTON ROAD) & DUNSTABLE ROAD
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PLAN AND PROFILE OF

NOTICE OF INTENT SUBMISSION

LENGTH OF PROJECT = 2,742.00 FEET = 0.519 MILES (GROTON RD)
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INDEX

SHEET NO. DESCRIPTION

1 TITLE SHEET & INDEX

2 LEGEND & ABBREVIATIONS

3 KEY PLAN

4-8 CONSTRUCTION PLANS

9-12 CONSTRUCTION DETAILS

470.00 FEET = 0.089 MILES (DUNSTABLE RD)

THE MASSACHUSETTS HIGHWAY DEPARTMENT STANDARD SPECIFICATIONS FOR HIGHWAYS AND

BRIDGES DATED 1988, AS AMENDED, THE SUPPLEMENTAL SPECIFICATIONS DATED JULY 1, 2015,

THE OCTOBER 2017 CONSTRUCTION STANDARD DETAILS, THE 2015 OVERHEAD SIGNAL STRUCTURE

AND FOUNDATION STANDARD DRAWINGS, MASSDOT TRAFFIC MANAGEMENT PLANS AND DETAIL

DRAWINGS, THE LATEST MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES FOR STREETS AND

HIGHWAYS WTH MASSACHUSETTS AMENDMENTS, THE 1990 STANDARD DRAWINGS FOR SIGNS AND

SUPPORTS, THE 1968 STANDARD DRAWINGS FOR TRAFFIC SIGNALS AND HIGHWAY LIGHTING, AND

THE LATEST EDITION OF THE AMERICAN STANDARD FOR NURSERY STOCK, WILL GOVERN.
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GENERAL SYMBOLS

EXISTING PROPOSED DESCRIPTION

JERSEY BARRIER

CATCH BASIN

CATCH BASIN CURB INLET

FLAG POLE

GAS PUMP

MAIL BOX

POST SQUARE

POST CIRCULAR

WELL

ELECTRIC HANDHOLE

FENCE GATE POST

GAS GATE

BORING HOLE

MONITORING WELL

TEST PIT

HYDRANT

LIGHT POLE

COUNTY BOUND

GPS POINT

CABLE MANHOLE

DRAINAGE MANHOLE

ELECTRIC  MANHOLE

GAS  MANHOLE

MISC  MANHOLE

SEWER  MANHOLE

TELEPHONE  MANHOLE

WATER  MANHOLE

MASSACHUSETTS HIGHWAY BOUND

MONUMENT

STONE BOUND

TOWN OR CITY BOUND

TRAVERSE OR TRIANGULATION STATION

TROLLEY POLE OR GUY POLE

TRANSMISSION POLE

UTILITY POLE W/ FIREBOX

UTILITY POLE WITH DOUBLE LIGHT

UTILITY POLE W / 1 LIGHT

UTILITY POLE

BUSH

TREE

STUMP

SWAMP / MARSH

WATER GATE

PARKING METER

OVERHEAD CABLE/WIRE

CURBING

CONTOURS (ON-THE-GROUND SURVEY DATA)

CONTOURS (PHOTOGRAMMETRIC DATA)

UNDERGROUND DRAIN PIPE   (DOUBLE LINE 24 INCH AND OVER)

UNDERGROUND ELECTRIC DUCT   (DOUBLE LINE 24 INCH AND OVER)

UNDERGROUND GAS MAIN   (DOUBLE LINE 24 INCH AND OVER)

UNDERGROUND SEWER MAIN   (DOUBLE LINE 24 INCH AND OVER)

UNDERGROUND TELEPHONE DUCT   (DOUBLE LINE 24 INCH AND OVER)

UNDERGROUND WATER MAIN   (DOUBLE LINE 24 INCH AND OVER)

BALANCED STONE WALL

GUARD RAIL - STEEL POSTS

GUARD RAIL - WOOD POSTS

CHAIN LINK OR METAL FENCE

WOOD FENCE

HAY BALES/SILT FENCE

TREE LINE

SAWCUT LINE

TOP OR BOTTOM OF SLOPE

LIMIT OF EDGE OF PAVEMENT OR COLD PLANE AND OVERLAY

BANK OF RIVER OR STREAM

BORDER OF WETLAND

100 FT WETLAND BUFFER

200 FT RIVERFRONT BUFFER

STATE HIGHWAY LAYOUT

TOWN OR CITY LAYOUT

COUNTY LAYOUT

RAILROAD SIDELINE

TOWN OR CITY BOUNDARY LINE

PROPERTY LINE OR APPROXIMATE PROPERTY LINE

EASEMENT

PAVEMENT MARKINGS SYMBOLS

EXISTING PROPOSED DESCRIPTION

PAVEMENT ARROW - WHITE

LEGEND "ONLY" - WHITE

STOP LINE

CROSSWALK

SOLID WHITE LINE

SOLID YELLOW LINE

BROKEN WHITE LINE

BROKEN YELLOW LINE

DOTTED WHITE LINE

DOTTED YELLOW LINE

DOTTED WHITE LINE EXTENSION

DOTTED YELLOW LINE EXTENSION

DOUBLE WHITE LINE

DOUBLE YELLOW LINE

ABBREVIATIONS

GENERAL

AADT ANNUAL AVERAGE DAILY TRAFFIC

ABAN ABANDON

ADJ ADJUST

APPROX. APPROXIMATE

A.C. ASPHALT CONCRETE

ACCM PIPE ASPHALT COATED CORRUGATED METAL PIPE

BIT. BITUMINOUS

BC BOTTOM OF CURB

BD. BOUND

BL BASELINE

BLDG BUILDING

BM BENCHMARK

BO BY OTHERS

BOS BOTTOM OF SLOPE

BR. BRIDGE

CAB CABINET

CB CATCH BASIN

CBCI CATCH BASIN WITH CURB INLET

CC CEMENT CONCRETE

CCM CEMENT CONCRETE MASONRY

CEM CEMENT

CGMA COLUMBIA GAS OF MASSACHUSETTS

CI CURB INLET

CIP CAST IRON PIPE

CLF CHAIN LINK FENCE

CL CENTERLINE

CMCT COMCAST

CMP CORRUGATED METAL PIPE

CSP CORRUGATED STEEL PIPE

CO. COUNTY

CONC CONCRETE

CONT CONTINUOUS

CONST CONSTRUCTION

CR GR CROWN GRADE

DHV DESIGN HOURLY VOLUME

DI DROP INLET

DIA DIAMETER

DIP DUCTILE IRON PIPE

DW STEADY DON'T WALK - PORTLAND ORANGE

DWY DRIVEWAY

ELEV (or EL.)

ELEVATION

EMB EMBANKMENT

EOP EDGE OF PAVEMENT

EXIST (or EX)

EXISTING

EXC EXCAVATION

F&C FRAME AND COVER

F&G FRAME AND GRATE

FDN. FOUNDATION

FLDSTN FIELDSTONE

GAR GARAGE

GC GRANITE CURB

GD GROUND

GG GAS GATE

GI GUTTER INLET

GIP GALVANIZED IRON PIPE

GRAN GRANITE

GRAV GRAVEL

GRD GUARD

HDW HEADWALL

HMA HOT MIX ASPHALT

HOR HORIZONTAL

HYD HYDRANT

INV INVERT

JCT JUNCTION

L LENGTH OF CURVE

L&S LOAM & SEED

LB LEACH BASIN

LP LIGHT POLE

LT LEFT

LSA LANDSCAPED AREA

MAX MAXIMUM

MB MAILBOX

MH MANHOLE

MIN MINIMUM

NGRID NATIONAL GRID

NIC NOT IN CONTRACT

NO. NUMBER

OVHD OVERHEAD

PC POINT OF CURVATURE

PBS PRINTED BOTH SIDES

PCC POINT OF COMPOUND CURVATURE

P.G.L. PROFILE GRADE LINE

PI POINT OF INTERSECTION

POC POINT ON CURVE

POT POINT ON TANGENT

PRC POINT OF REVERSE CURVATURE

ABBREVIATIONS (cont.)

GENERAL

PROJ PROJECT

PROP PROPOSED

PROT PROTECTION

PT POINT OF TANGENCY

PVC POINT OF VERTICAL CURVATURE

PVI POINT OF VERTICAL INTERSECTION

PVT POINT OF VERTICAL TANGENCY

PVMT PAVEMENT

PWW PAVED WATER WAY

R RADIUS OF CURVATURE

R&D REMOVE AND DISPOSE

RCP REINFORCED CONCRETE PIPE

RD ROAD

RDWY ROADWAY

REM REMOVE

RET RETAIN

RET WALL RETAINING WALL

ROW RIGHT OF WAY

RR RAILROAD

R&R REMOVE AND RESET

R&S REMOVE AND STACK

RT RIGHT

SB STONE BOUND

SHLD SHOULDER

SMH SEWER MANHOLE

ST STREET

STA STATION

SSD STOPPING SIGHT DISTANCE

SHLO STATE HIGHWAY LAYOUT LINE

SW SIDEWALK

T TANGENT DISTANCE OF CURVE/TRUCK %

TAN TANGENT

TELE TELEPHONE

TEMP TEMPORARY

TC TOP OF CURB

TOS TOP OF SLOPE

TRANS TRANSITION

TYP TYPICAL

UP UTILITY POLE

VAR VARIES

VERT VERTICAL

VC VERTICAL CURVE

VZ VERIZON

WCR WHEEL CHAIR RAMP

WG WATER GATE

WIP WROUGHT IRON PIPE

WM WATER METER/WATER MAIN

X-SECT CROSS SECTION

TRAFFIC SIGNAL

CAB. CABINET

DW STEADY DON'T WALK

FDW FLASHING DON'T WALK

FR FLASHING CIRCULAR RED

FRA FLASHING RED ARROW

FY FLASHING CIRCULAR YELLOW

FYA FLASHING YELLOW ARROW

G STEADY CIRCULAR GREEN

OL OVERLAP

PBN PEDESTRIAN PUSH BUTTON

PED PEDESTRIAN

PERM PERMITTED

PTZ
PAN, TILE, ZOOM

R STEADY CIRCULAR RED

TS TRAFFIC SIGNAL

TSC TRAFFIC SIGNAL CONDUIT

W STEADY WALK

Y STEADY CIRCULAR YELLOW

DBYL

DBWL

BWL

SWL

CW

ONLY

SL

DYLEx

DWLEx

DYL

BYL

DWL

SYL

JB

CB

FP

GP

MB

WELL

EHH

GG

BHL #

MW #

TP #

MHB

TPL or GUY

UFB

UPDL

ULT

UPL

WG

PM

TRAFFIC SYMBOLS

EXISTING PROPOSED DESCRIPTION

CONTROLLER CABINET, FOUNDATION

CONTROLLER CABINET, FOUNDATION, CONC. PAD

MAST ARM FOUNDATION (SCALE OF BLOCK = DIAMETER IN INCHES)

MAST ARM (LENGTH NOTED)

EMERGENCY PREEMPTION CONFIRMATION STROBE LIGHT

VEHICULAR SIGNAL HEAD

PEDESTRIAN SIGNAL HEAD

MAST ARM OR TS POLE MOUNTED SIGN

EMERGENCY PRE-EMPTION RECEIVER

EMERGENCY PRE-EMPTION CONFIRMATION STROBE

PEDESTRIAN PUSH BUTTON

YAGI ANTENNA

BICYCLE WIRE LOOP DETECTOR (SIZE AS NOTED)

WIRE LOOP DETECTOR (SIZE AND TYPE NOTED)

TRAFFIC SIGN (1 POST)

TRAFFIC SIGN (2 POST)

PULL BOX 12"x12" (OR AS NOTED)

ELECTRIC HANDHOLE 12"x24" (OR AS NOTED)

TRAFFIC SIGNAL CONDUIT

FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS
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PROJECT END

STA 34+80

N3049875.3231

E669831.5677

PROJECT END

STA 46+00

N3049406.8370

E668919.3228

24+99.46 GROTON ROAD=

43+47.92 DUNSTABLE ROAD
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PROJECT BEGIN

STA 7+38

N3048012.9741

E667824.3275

PROJECT BEGIN

STA 41+30

N3049052.6201

E669224.7786

G-SERIES BVW

F-SERIES BVW

CL-SERIES

INTERMITTENT

STREAM

E-SERIES BVW

D-SERIES BVW

C-SERIES BVW

POTENTIAL VERNAL POOL

B-SERIES BVW

A-SERIES BVW
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ROUTE 40 (GROTON ROAD)

LIMIT OF HMA

MILL & OVERLAY

PROP GC; TYPE VB (TYP)

PROP FULL DEPTH

PVMT RECLAMATION

CONST B

MEET EXIST

DWY (SAWCUT)

MEET EXIST DWY (SAWCUT)

RET STONE WALL

APPROX BOS (TYP)

MEET EXIST

DWY

(SAWCUT)

R&R MB

R&R MB

RET STONE WALL

R&R MB

PROP TEMP EASEMENT

PROP TEMP

EASEMENT

PROP TREE PROTECTION FENCE

PROP 3"

REVEAL

PROP 3"

REVEAL

PROP HMA BERM (TYPE

A-MODIFIED) (TYP)

PROP VGC TRANSITION CURB

PROP HMA

BERM (TYPE A-

MODIFIED) (TYP)

R&R FENCE

APPROX TOS (TYP)

PROP 5.5' (MIN) HMA SW

R&S SGC

R&S SGC

SAWCUT & MEET EXIST SW & SGC

MEET EXIST SGC

R&S GC

R&R STONE WALL

R&R WOODEN FENCE

PROP 4"

REVEAL

PROP HEDGE

PROP TEMP EASEMENT

PROP VGC

TRANSITION CURB

R&S VGE

R&S VGE

R
E

T

PROP TREE

PROTECTION FENCE

LIMIT OF FULL

DEPTH PVMT

RECLAMATION

7

4

5

1

2

3

6

RET

DMH

RET CB

RET CB

REMOD DMH

RET DMH

31'-12" RCP

38'-12" RCP

28'-12" RCP

2'-12" RCP

8'-12" RCP

REM PAVED

WATERWAY

CONSTRUCTION NOTES:

1. EXISTING CONDITIONS INFORMATION COMPILED FROM SURVEY BY

LANDTECH CONSULTANTS, WESTFORD, MA PERFORMED ON APRIL 22, 2014,

MARCH 3, 2015, AND JANUARY 6, 2017.

HORIZONTAL DATUM = NAD83 (MASSACHUSETTS STATE PLANE 

COORDINATES)

VERTICAL DATUM = NAVD88

2. ALL EXISTING STATE, COUNTY, AND TOWN LOCATION LINES HAVE BEEN

ESTABLISHED FROM AN ACTUAL ON-THE-GROUND SURVEY.  ALL PRIVATE

PROPERTY LINES HAVE BEEN ESTABLISHED FROM AVAILABLE INFORMATION

AND THEIR EXACT LOCATION ARE NOT GUARANTEED.

3. THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES ARE SHOWN IN AN

APPROXIMATE WAY ONLY AND HAVE NOT BEEN INDEPENDENTLY VERIFIED

BY THE OWNER OR ITS REPRESENTATIVE. THE CONTRACTOR SHALL

CONTACT DIGSAFE (1-888-DIGSAFE) A MINIMUM OF 72 HOURS PRIOR TO ANY

CONSTRUCTION TO VERIFY THE LOCATION OF ALL EXISTING UTILITIES

BEFORE COMMENCING WORK, AND SHALL BE FULLY RESPONSIBLE FOR ANY

AND ALL DAMAGES WHICH MIGHT BE OCCASIONED BY THE CONTRACTOR'S

FAILURE TO LOCATE AND PRESERVE ANY AND ALL UNDERGROUND UTILITIES.

4. WHERE AN EXISTING UTILITY IS FOUND TO CONFLICT WITH THE PROPOSED

WORK, THE LOCATION, ELEVATION AND SIZE OF THE UTILITY SHALL BE

ACCURATELY DETERMINED WITHOUT DELAY BY THE CONTRACTOR, AND THE

INFORMATION FURNISHED TO THE ENGINEER FOR RESOLUTION OF THE

CONFLICT.

5. ALL MUNICIPALLY OWNED UTILITY STRUCTURES (CATCH BASINS, DRAIN 

MANHOLES, WATER GATES, ETC.) SHALL BE ADJUSTED BY THE CONTRACTOR

TO FINISHED GRADE UNLESS DIRECTED OTHERWISE.

6. ALL PRIVATELY OWNED UTILITY STRUCTURES (GAS GATES, ELECTRIC

/TELEPHONE MANHOLES, ETC.) SHALL BE ADJUSTED TO FINISHED GRADE BY

THE PRIVATE UTILITY COMPANY, UNLESS DIRECTED OTHERWISE.  THE

CONTRACTOR SHALL COORDINATE WITH PRIVATE UTILITY COMPANIES FOR

THE ALTERATION AND ADJUSTMENT, AS NECESSARY.

7. PROPOSED LATERAL DRAIN PIPES SHALL BE INSTALLED WITH A PITCH OF

0.5% (MINIMUM) UNLESS OTHERWISE NOTED.

8. AREAS OUTSIDE THE LIMITS OF PROPOSED WORK DISTURBED BY THE

CONTRACTOR'S OPERATIONS SHALL BE RESTORED BY THE CONTRACTOR TO

THEIR ORIGINAL CONDITION AT THE CONTRACTORS EXPENSE.

9. ALL DISTURBED AREAS OUTSIDE THE CURBLINE SHALL BE STABILIZED WITH

4" LOAM AND SEED, UNLESS OTHERWISE NOTED.

10. THE TERM "PROPOSED" (PROP) MEANS WORK TO BE CONSTRUCTED USING

NEW MATERIALS OR, WHERE APPLICABLE, RE-USING EXISTING MATERIALS

IDENTIFIED AS "REMOVE AND RESET" (R&R), AS APPROVED BY THE

ENGINEER.

11. THE TERM "MEET EXIST" MEANS TO MEET BOTH THE EXISTING ALIGNMENT

AND ELEVATION.

12. AN UNOBSTRUCTED PATH OF TRAVEL WITH A MINIMUM WIDTH OF 3'-0"

(EXCLUDING THE WIDTH OF CURB) SHALL BE MAINTAINED PAST ALL

OBSTRUCTIONS (UTILITY POLES, LIGHT POLES, SIGNS, MAILBOXES, ALONG

DRIVEWAY OPENINGS, ETC.)

13. TREES NOTED TO BE RETAINED AND PROTECTED ARE APPROXIMATE. PRIOR

TO CONSTRUCTION,  THE CONTRACTOR SHALL WALK THE SITE WITH THE

WESTFORD TREE WARDEN , RESIDENT ENGINEER, AND A MA CERTIFIED

ARBORIST TO ASSESS AND DETERMINE WHICH TREES CAN BE RETAINED.

ARBORIST SHALL RECOMMEND TREE PROTECTION MEASURE TO BE

IMPLEMENTED PER THE SPECIAL PROVISIONS.

14. DETECTABLE WARNING PANELS ARE REQUIRED ON ALL PROPOSED

WHEELCHAIR RAMPS AND SHALL BE INSTALLED IN ACCORDANCE WITH

MASSDOT CONSTRUCTIONS STANDARDS.

15. IN INSTANCES WHERE AN EXISTING MANHOLE, HANDHOLE, OR OTHER

"SURFACE" TYPE STRUCTURE THAT CANNOT BE REMOVED OR RESET IS

WITHIN THE PROPOSED OR EXISTING (IF RECIPROCAL OR WITHIN PROJECT

LIMITS) CURB RAMP, THE STRUCTURE SHALL BE CAREFULLY ADJUSTED

SUCH THAT THE TOPMOST SURFACES OR THE STRUCTURE COVER SHALL BE

FLUSH WITH THE CURB RAMP SURFACES.

16. ACCESS TO THE BOAT RAMP AT STA 33+75 LT SHALL BE MAINTAINED DURING

CONSTRUCTION.

17. ALL NEW GUARDRAIL SHALL MEET THE 2016 EDITION OF THE MANUAL FOR

ASSESSING SAFETY HARDWARE (MASH), MASSDOT'S ENGINEERING

DIRECTIVE E-17-001, AND THE OCTOBER 2017 CONSTRUCTION STANDARD

DETAILS.

PROPOSED DRAINAGE STRUCTURE DATA

NO. TYPE STATION RIM ELEV. INV. ELEV. IN INV. ELEV. OUT REMARKS

1 PROP CBCI
8+23.0, 14.9' RT

212.72 - 208.70

2 PROP CBCI
8+53.0, 14.0' LT

214.26 - 210.25

3 EX DMH
8+64.9, 18.8' RT

214.73

207.95 (1)

209.65 (2)

211.50 (EX DMH 2)

205.00 (EX)

CORE HOLE IN

EX DMH 1

4 PROP CB
11+37.4, 14.0' RT

227.25 - 223.40

5 PROP DMH
11+56.1, 12.0' LT

227.38

223.25 (4)

223.60 (7)

223.15

6 EX DMH
11+56.2, 17.5' LT

227.55

223.10 (5)

223.40 (8 EX)

223.65 (EX DMH NW)

223.60 (EX)

CORE HOLE IN

EX DMH 4

7 PROP CB
11+68.3, 14.0' LT

227.76 - 223.75

CONSTRUCTION PLANS - 1 OF 5

HIGHWAY GUARD DETAILS

NONE

TRAFFIC SIGNAL CONDUIT

NONE

WATER SUPPLY ALTERATIONS

SEE UTILITY PLANS

DRAINAGE DETAILS

SEE UTILITY PLANS
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CONSTRUCTION PLANS - 2 OF 5

HIGHWAY GUARD DETAILS

STA 13+59 RT TO STA 13+97 RT STEEL W BEAM TANGENT END SECTION

STA 13+97 RT TO STA 16+93 RT STEEL W BEAM HIGHWAY GUARD (STEEL POST)
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STA 16+57 LT TO STA 16+95 LT STEEL W BEAM TANGENT END SECTION

C
O

N
T

I
N

U
E

D
 
O

N

S
H

E
E

T
 
N

O
.
 
6

6
0

8
0

3
7

[
P

S
&

E
-
N

O
I
]
H

D
5

(
C

O
N

S
T

R
U

C
T

I
O

N
 
P

L
A

N
S

)
.
D

W
G

5
-
M

a
r
-
2

0
1

8
 
 
2

:
4

8
 
P

M
P

l
o

t
t
e

d
 
o

n

20

SCALE: 1" = 20'

0 50 100

C
O

N
T

I
N

U
E

D
 
O

N

S
H

E
E

T
 
N

O
.
 
4

FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS

 WESTFORD

ROUTE 40 (GROTON ROAD) & DUNSTABLE ROAD

STATE

MA

PROJECT FILE NO.
608037

12- 5

AutoCAD SHX Text
11"MAPLE

AutoCAD SHX Text
MB

AutoCAD SHX Text
MB

AutoCAD SHX Text
MB

AutoCAD SHX Text
28"D

AutoCAD SHX Text
18"D

AutoCAD SHX Text
12"D

AutoCAD SHX Text
21"D

AutoCAD SHX Text
14"D

AutoCAD SHX Text
24"D

AutoCAD SHX Text
22"D

AutoCAD SHX Text
18"D

AutoCAD SHX Text
17"D

AutoCAD SHX Text
16"D

AutoCAD SHX Text
21"D

AutoCAD SHX Text
12"D

AutoCAD SHX Text
14"D

AutoCAD SHX Text
8"D

AutoCAD SHX Text
13"D

AutoCAD SHX Text
22"D

AutoCAD SHX Text
18"D

AutoCAD SHX Text
30"D

AutoCAD SHX Text
13"D

AutoCAD SHX Text
10"D

AutoCAD SHX Text
12"D

AutoCAD SHX Text
13"D

AutoCAD SHX Text
15"D

AutoCAD SHX Text
12"OAK

AutoCAD SHX Text
36"PINE

AutoCAD SHX Text
14"OAK

AutoCAD SHX Text
10"OAK

AutoCAD SHX Text
18"OAK

AutoCAD SHX Text
14"OAK

AutoCAD SHX Text
18"OAK

AutoCAD SHX Text
36"PINE

AutoCAD SHX Text
42"PINE

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
36"PINE

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
24"STUMP

AutoCAD SHX Text
2"OAK

AutoCAD SHX Text
14"OAK

AutoCAD SHX Text
13"OAK

AutoCAD SHX Text
17"PINE

AutoCAD SHX Text
21"OAK

AutoCAD SHX Text
18"STUMP

AutoCAD SHX Text
11"STUMP

AutoCAD SHX Text
22"OAK

AutoCAD SHX Text
24"OAK

AutoCAD SHX Text
12"OAK

AutoCAD SHX Text
12"OAK

AutoCAD SHX Text
8"PINE

AutoCAD SHX Text
START STEEL GUARDRAIL 

AutoCAD SHX Text
26"PINE

AutoCAD SHX Text
20"OAK

AutoCAD SHX Text
24"OAK

AutoCAD SHX Text
14"OAK

AutoCAD SHX Text
10"OAK

AutoCAD SHX Text
8"OAK

AutoCAD SHX Text
26"PINE

AutoCAD SHX Text
8"OAK

AutoCAD SHX Text
24"OAK

AutoCAD SHX Text
24"OAK

AutoCAD SHX Text
24"PINE

AutoCAD SHX Text
27"PINE

AutoCAD SHX Text
24"PINE

AutoCAD SHX Text
14"MAPLE

AutoCAD SHX Text
8"ASH

AutoCAD SHX Text
7"ELM

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
24"PINE

AutoCAD SHX Text
10"OAK

AutoCAD SHX Text
12"PINE

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
19"OAK

AutoCAD SHX Text
8"OAK

AutoCAD SHX Text
28"OAK

AutoCAD SHX Text
10"OAK

AutoCAD SHX Text
10"PINE

AutoCAD SHX Text
30"PINE

AutoCAD SHX Text
14"OAK

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
10"PINE

AutoCAD SHX Text
14"PINE

AutoCAD SHX Text
24"OAK

AutoCAD SHX Text
26"OAK

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
24"PINE

AutoCAD SHX Text
24"OAK

AutoCAD SHX Text
29"PINE

AutoCAD SHX Text
10"OAK

AutoCAD SHX Text
6"PINE

AutoCAD SHX Text
8"OAK

AutoCAD SHX Text
10"OAK

AutoCAD SHX Text
14"OAK

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
10"OAK

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
18"PINE

AutoCAD SHX Text
18"PINE

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
6"OAK

AutoCAD SHX Text
19"OAK

AutoCAD SHX Text
17"OAK

AutoCAD SHX Text
10"OAK

AutoCAD SHX Text
8"OAK

AutoCAD SHX Text
10"OAK

AutoCAD SHX Text
STONE WALL

AutoCAD SHX Text
MB

AutoCAD SHX Text
MB

AutoCAD SHX Text
PAVED  DRIVE

AutoCAD SHX Text
N/F SUDAK CHILDREN'S GIFT TRUST 237 GROTON ROAD Tax Map 36, Parcel 17 Deed Book 30066, Page 267 Plan Book 139, Plan 110

AutoCAD SHX Text
N/F DIANNE O'DONNELL 235 GROTON ROAD Tax Map 36, Parcel 18 Deed Book 9395, Page 137 Plan Book 139, Plan 110

AutoCAD SHX Text
N/F RUIJIANG RAN & HONGXIA TIAN 242 GROTON ROAD Tax Map 35, Parcel 32 Deed Book 18111, Page 188 Plan Book 192, Plan 143

AutoCAD SHX Text
N/F SHAHLA AMINPOUR 240 GROTON ROAD Tax Map 35, Parcel 32 Deed Book 21377, Page 82 Plan Book 192, Plan 143

AutoCAD SHX Text
24"OAK

AutoCAD SHX Text
18"OAK

AutoCAD SHX Text
12"PINE

AutoCAD SHX Text
10"PINE

AutoCAD SHX Text
8"OAK

AutoCAD SHX Text
18"PINE

AutoCAD SHX Text
18"MAPLE

AutoCAD SHX Text
8"OAK

AutoCAD SHX Text
UPL-109

AutoCAD SHX Text
UPL-110

AutoCAD SHX Text
UPL-112

AutoCAD SHX Text
UPL-113

AutoCAD SHX Text
UPL-111-1

AutoCAD SHX Text
UPL-111

AutoCAD SHX Text
STONE WALL

AutoCAD SHX Text
MB

AutoCAD SHX Text
STEEL GUARDRAIL 

AutoCAD SHX Text
24"CMP

AutoCAD SHX Text
WLF-G1

AutoCAD SHX Text
WLF-G2

AutoCAD SHX Text
WLF-G3

AutoCAD SHX Text
WLF-G4

AutoCAD SHX Text
WLF-G5

AutoCAD SHX Text
WLF-G6

AutoCAD SHX Text
WLF-G7

AutoCAD SHX Text
WLF-G8

AutoCAD SHX Text
WLF-G9

AutoCAD SHX Text
WLF-CL2

AutoCAD SHX Text
WLF-CL3

AutoCAD SHX Text
WLF-CL4

AutoCAD SHX Text
WLF-F1

AutoCAD SHX Text
WLF-F2

AutoCAD SHX Text
WLF-F3

AutoCAD SHX Text
WLF-F4

AutoCAD SHX Text
WLF-F5

AutoCAD SHX Text
WLF-F6

AutoCAD SHX Text
RIP RAP

AutoCAD SHX Text
ROCKS ON SLOPE

AutoCAD SHX Text
UPL-114

AutoCAD SHX Text
12"TWIN OAK

AutoCAD SHX Text
12"OAK

AutoCAD SHX Text
11"OAK

AutoCAD SHX Text
24"PINE

AutoCAD SHX Text
N/F KEITH LONGWELL & KRISTINA WALSH 248 GROTON ROAD Tax Map 41, Parcel 1 Deed Book 30993, Page 244 Plan Book 126, Plan 46

AutoCAD SHX Text
WLF-CL1

AutoCAD SHX Text
END STEEL GUARDRAIL 

AutoCAD SHX Text
HYD

AutoCAD SHX Text
INV 24" CMP EL: 227.25'

AutoCAD SHX Text
INV 24" CMP EL: 224.52'

AutoCAD SHX Text
CONC. HW TW228.34

AutoCAD SHX Text
STONE WALL

AutoCAD SHX Text
OVERHEAD UTILITY LINES

AutoCAD SHX Text
PAVED  DRIVE

AutoCAD SHX Text
PAVED  DRIVE

AutoCAD SHX Text
PAVED  DRIVE

AutoCAD SHX Text
EOP 

AutoCAD SHX Text
EOP 

AutoCAD SHX Text
EOP 

AutoCAD SHX Text
PAVED  DRIVE

AutoCAD SHX Text
6"PINE

AutoCAD SHX Text
D

AutoCAD SHX Text
DH (HELD)

AutoCAD SHX Text
RIP RAP

AutoCAD SHX Text
GRASS AREA

AutoCAD SHX Text
WOODED AREA

AutoCAD SHX Text
WOODED AREA

AutoCAD SHX Text
12"RCP

AutoCAD SHX Text
10"CMP

AutoCAD SHX Text
EOP

AutoCAD SHX Text
EOP

AutoCAD SHX Text
N/F ROBERT TURNER 233 GROTON ROAD Tax Map 36, Parcel 19 Deed Book 10399, Page 147 Plan Book 139, Plan 110

AutoCAD SHX Text
18"D

AutoCAD SHX Text
CB3

AutoCAD SHX Text
DMH4

AutoCAD SHX Text
DETENTION BASIN

AutoCAD SHX Text
D

AutoCAD SHX Text
D

AutoCAD SHX Text
12"RCP

AutoCAD SHX Text
10"CMP

AutoCAD SHX Text
N/F CONNELL REAL ESTATE Tax Map 40, Parcel 17-3 Deed Book 21730, Page 269 INSTRUMENT #1166

AutoCAD SHX Text
N/F WILLIAM D. CONNELL AND RITA G. CONNELL  Deed Book 16734 Page 81

AutoCAD SHX Text
6" CS GAS

AutoCAD SHX Text
6" CS GAS

AutoCAD SHX Text
6" CS GAS

AutoCAD SHX Text
2" PL GAS

AutoCAD SHX Text
0.75" CS GAS

AutoCAD SHX Text
GG

AutoCAD SHX Text
0.75" CS GAS

AutoCAD SHX Text
GG

AutoCAD SHX Text
0.75" CS GAS

AutoCAD SHX Text
GG

AutoCAD SHX Text
0.75" CS GAS

AutoCAD SHX Text
GG

AutoCAD SHX Text
0.5" PL GAS

AutoCAD SHX Text
GG

AutoCAD SHX Text
GG

AutoCAD SHX Text
EXISTING INVERT TABLE CB3 RIM=229.15 INV IN=226.45 INV OUT=225.95



D

D

ROUTE 40 (GROTON ROAD)

ROUTE 40 (GROTON ROAD)

N

N

A

D

 

8

3

18

19

20

21

22

23

O

A

K

M

O

N

T

 
D

R

I
V

E

PROP TEMP

EASEMENT

R&R STONE WALL

R&D FENCE

PROP FULL DEPTH

PVMT RECLAMATION

APPROX TOS (TYP)

PROP HMA BERM (TYPE

A-MODIFIED) (TYP)

PROP TEMP

EASEMENT

PROP TEMP

EASEMENT

PROP TEMP

EASEMENT

PROP TEMP

EASEMENT

MEET EXIST DWY

 (SAWCUT)

MEET EXIST

DWY (SAWCUT)

MEET EXIST DWY

 (SAWCUT)

MEET EXIST

DWY

(SAWCUT)

MEET EXIST

DWY (SAWCUT)

MEET EXIST DWY

(SAWCUT)

MEET EXIST

DWY (SAWCUT)

MEET EXIST DWY

(SAWCUT)

MEET EXIST DWY

(SAWCUT)

CONST B

R&R

STONE WALL

LIMIT OF HMA

MILL & OVERLAY

RET STONE

WALL

R&R MB
R&R MB

R&R MB

R&R

MB

R&R MB

R&R MB

R&D

CONC

CURB

RET MB

R&R MB

R&R MB

R&R MB

R&R MB

R&R

STONE WALL

RET STONE WALL

R&R STONE WALL

R&R STONE

WALL

RET STONE

WALL

RET TREE

RET TREE

RET TREE;

PROP TREE

PROTECTION

REM TREE

RET TREE

RET TREE

RET TREE

100' WETLAND BUFFER

RET TREE

RET FENCE

PROP TEMP

EASEMENT

MEET EXIST DWY

(SAWCUT)

PROP HMA

MILL &

OVERLAY

PROP HMA BERM (TYPE

A-MODIFIED) (TYP)

APPROX TOS (TYP)

PROP TEMP

EASEMENT

PROP TEMP

EASEMENT

R&R STONE WALL

PROP PERM

EASEMENT

RET

CONC

PAD

REM SHRUBS

SEGMENTAL

RET WALL

PROP 6'

STOCKADE

FENCE

RET TREE

REM TREE

RET TREE

RET SHRUBS

PROP FULL

DEPTH PVMT

PROP FULL

DEPTH PVMT

PROP FULL

DEPTH PVMT

100' WETLAND

BUFFER

PROP SEGMENTAL

RET WALL

RET TREE; PROP

TREE PROTECTION

PROP TREE

PROTECTION FENCE

RET TREE; PROP

TREE PROTECTION

REM TREE

RET TREE; PROP

TREE PROTECTION

RET TREE; PROP

TREE PROTECTION

PROP TREE

PROTECTION FENCE

RET TREE; PROP

TREE PROTECTION

RET TREE; PROP

TREE PROTECTION;

TRIM LOW LIMBS

PROP TREE PROTECTION;

TRIM LOW LIMBS

TRIM LOW

LIMBS

PROP PERM

EASEMENT

REM TREE

18

17

16

205'-12" RCP

10'-12" RCP

25'-12" RCP

ABAN CB

ABAN 18" RCP

REM CMP;

PROP 45'-24" RCP

43

42

PROP 1" PE

WATER SERVICE

W/ CURB STOP (TYP)

PROP 12" WATER MAIN

TEMP BVW IMPACTS

APPROX. 9 SF

(PROP STONE TO BE

EMBEDDED 6" BELOW EXIST

GRADE WITH NATIVE

WETLAND SOIL AND SEED MIX

ABOVE TO MEET EXIST

GRADE)

PROPOSED DRAINAGE STRUCTURE DATA

NO. TYPE STATION RIM ELEV. INV. ELEV. IN INV. ELEV. OUT REMARKS

16 PROP DMH
18+80.9, 11.7' LT

232.33

227.20 (18)

227.25 (17)

227.10

17 PROP CB
18+94.5, 14.0' LT

232.48 - 227.40

18 PROP CB
18+94.5, 14.0' RT

232.48 - 227.75

42 PROP FES
20+27.8, 26.2' RT

- - 231.00

43 PROP DMH
20+43.7, 14.6' LT

235.38 MATCH EXIST 231.40
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PCC +58.21

PROJECT BEGIN

STA 41+30

N3049052.6201

E669224.7786

23

24

25

26

27

28

29

24+99.46 GROTON ROAD=

43+47.92 DUNSTABLE ROAD

2
1
5

2

2

0

PROP TEMP EASEMENT

PROP TEMP

EASEMENT

R&D FENCE

APPROX

TOS (TYP)

PROP HMA BERM (TYPE

A-MODIFIED) (TYP)

PROP FULL DEPTH

PVMT RECLAMATION

REM

TREE

PROP TEMP

EASEMENT

R&D GUARDRAIL

PROP GUARDRAIL

R&R MB

R&D CAPE COD BERM

R&D CONC CURB

R&D CONC

CURB

PROP GC; TYPE VB (TYP)

REM TREE

PROP PERM EASEMENT

PROP TEMP

EASEMENT

PROP PERM

EASEMENT

EXIST COUNTY

LAYOUT

PROP TEMP

EASEMENT

MEET EXIST DWY

(SAWCUT)

MEET EXIST

DWY

(SAWCUT)

MEET EXIST DWY

(SAWCUT)

PROP TEMP

EASMENT

REM TREE

CONST B

C

O

N

S

T

 
B

REM

TREE

PROP MAST ARM

FDN (TYP)

MEET EXIST CURB

R&R FENCE

PROP HMA BERM (TYPE

A-MODIFIED) (TYP)

R&R BOULDERS

REM TREE

R&R STONE

WALL

REM TREE

PROP GC; TYPE VB

(TYP)

MEET EXIST DWY (SAWCUT)

LIMIT OF HMA

MILL & OVERLAY

R&R STONE WALL

REM PVMT; PROP 4" L&S

PROP PERM EASEMENT

REM TREE

PROP 3" PVC CONDUIT

(TYP)

PROP 4"

REVEAL

PROP PB (TYP)

APPROX TOS (TYP)

APPROX TOS (TYP)

REM TREE

EXIST TOWN LAYOUT

R&D

CONC

CURB

PROP FULL

DEPTH PVMT

RECLAMATION

RET STONE

WALL

LIMIT OF

CLEARING &

GRUBBING

LIMIT OF CLEARING &

GRUBBING

R

E

M

 
T

R

E

E

R&R MB

RET TREE

LIMIT OF FULL

DEPTH PVMT

RECLAMATION

PROP MODIFIED

ROCKFILL

SLOPE (TYP)

PROP 4" LOAM

& SEED

100' WETLAND BUFFER

100' WETLAND BUFFER

R&R WOOD &

GRANITE POST FENCE

R

&

R

 
B

O

U

L

D

E

R

S

PROP COMPOST FILTER

TUBE (TYP)

REM TREE

PROP PERM EASEMENT

REM TREE

PROP HMA

MILL &

OVERLAY

R&D CONC CURB

PROP VGC

TRANSITION CURB

PROP HMA BERM (TYPE

A-MODIFIED) (TYP)

PROP STONE FOR

PIPE ENDS

ADJ MW

PROP VGC TRANSITION CURB

RET BOULDERS (TYP)

REM POST

REM POST

RET BOULDERS

PROP STONE FOR

PIPE ENDS

PROP GC; TYPE VB (TYP)

R&R BP SIGN

APPROX BOS (TYP)

APPROX BOS

PROP PERM

EASEMENT

PROP PERM

EASEMENT

PROP 6' HMA SW

RET

CONC

PAD

REM SHRUBS

PROP

SEGMENTAL

RET WALL

R&R FENCE

PROP 6'

STOCKADE

FENCE

PROP FULL

DEPTH PVMT

PROP FULL

DEPTH PVMT

PROP FULL

DEPTH PVMT

PROP FULL

DEPTH PVMT <4'

PROP FULL

DEPTH PVMT

POTENTIAL

VERNAL POOL

PERM BVW IMPACTS

APPROX. 983 SF

TEMP BVW IMPACTS

APPROX. 340 SF

RET TREE;

PROP TREE

PROTECTION

FENCE

RET TREE; PROP

TREE PROTECTION

RET TREE; PROP

TREE PROTECTION

RET TREE; PROP

TREE PROTECTION

PROP

INFILTRATION

BASIN

PROP SEDIMENT

FOREBAY

PROP OUTLET

SEDIMENT TRAP

19

22

23

20

27

28

29

21

30

39'-12" RCP

72'-18"

RCP

2'-12"

RCP

37'-12" RCP

10'-12"

RCP

16'-12" RCP

REM EXIST CMP

35'-18" RCP

ABAN 18" RCP

REM 12" STEEL PIPE

49'-12"

RCP

25

26

24

6'-12"

RCP

REM EXIST CMP

ADJ

MW

ADJ

MW

44

12'-12"

RCP

REM CB

3'-12" RCP

41'-12" RCP

46

45

47

ABAN CB & 12"

PVC PIPE

ABAN CB & 12"

PVC PIPE

2
2
0

2
2
1

2
1
9

2

1

8

2

1

7

2

1

5

2

1

4

2

1

3

2

1
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PROP 1" PE

WATER SERVICE

W/ CURB STOP (TYP)

PROP 12" WATER MAIN
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PROJECT END

STA 46+00

N3049406.8370

E668919.3228

RET MB

EXIST COUNTY

LAYOUT

PROP TEMP

EASEMENT

REM

TREE

R&R STONE

WALL

PROP GC; TYPE VB

PROP FULL

DEPTH PVMT

RECLAMATION

LIMIT OF FULL

DEPTH PVMT

RECLAMATION

PROP TEMP

EASEMENT

PROP GC; TYPE VB

(TYP)

PROP 5.5' HMA SW

RET BOULDERS

PROP FULL

DEPTH PVMT <4'

PROPOSED DRAINAGE STRUCTURE DATA

NO. TYPE STATION RIM ELEV. INV. ELEV. IN INV. ELEV. OUT REMARKS

25 CIT TO DMH
43+97.7, 10.9' RT

230.13

226.00 (24)

225.90 CORE HOLE IN EX

26 PROP CB
44+40.0, 12.0' LT

231.94 - 227.25 OFFSET CB

27 PROP GI
27+57.1, 17.5' RT

219.26 - 216.76 SLAB TOP

28 PROP GI
27+57.2, 17.5' LT

219.26 - 216.76 SLAB TOP

29 PROP CB
27+70.2, 21.4' RT

219.71

216.55 (27)

216.00 (28)

215.90 MH COVER

30 PROP FES
27+77.8, 44.1' RT

- - 215.60 12" RCP

44 CIT TO DMH
44+23.6, 12.0' LT

231.09 227.05
226.95 (EX)

EX CB 7

45 PROP GI
25+45.3, 20.5' RT

225.83 - 223.33

46 PROP DMH
25+50.0, 18.2' RT

225.62
223.30 (45)

223.20 SLAB TOP

47 PROP FES
25+43.3, 61.1' RT

- - 223.00 12" RCP

PROPOSED DRAINAGE STRUCTURE DATA

NO. TYPE STATION RIM ELEV. INV. ELEV. IN INV. ELEV. OUT REMARKS

19 PROP CB
24+28.0, 19.5' RT

230.97 - 225.25

20 PROP DMH
43+22.1, 24.9' LT

228.72

224.85 (19)

224.85 (23)

224.75 SLAB TOP

21 PROP FES
42+93.9, 23.2' RT

- - 224.50 18" RCP

22 PROP CBCI
24+68.4, 20.0' LT

230.46 - 226.05

23

PROP SPECIAL

DMH

24+73.9, 16.9' LT
230.19

226.00 (22)

225.40 (25)

226.55 (26 EX)

225.20

6' DIAMETER

SLAB TOP

24 PROP CB
43+93.7, 19.4' RT

229.84 - 226.05 SLAB TOP
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PROJECT END

STA 46+00

N3049406.8370

E668919.3228

RET MB

EXIST COUNTY

LAYOUT

PROP TEMP

EASEMENT

REM

TREE

R&R STONE

WALL

PROP GC; TYPE VB

PROP FULL

DEPTH PVMT

RECLAMATION

LIMIT OF FULL

DEPTH PVMT

RECLAMATION

PROP TEMP

EASEMENT

PROP GC; TYPE VB

(TYP)

PROP 5.5' HMA SW

RET BOULDERS

PROP FULL

DEPTH PVMT <4'

N
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HIGHWAY GUARD DETAILS

STA 41+48 RT TO STA 41+86 RT STEEL W BEAM TANGENT END SECTION

STA 41+86 RT TO STA 27+62 RT STEEL W BEAM HIGHWAY GUARD (STEEL POST)

STA 27+62 RT TO STA 28+00 RT STEEL W BEAM TANGENT END SECTION
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W/ CURB STOP (TYP)
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TEMP BVW IMPACTS

APPROX. 147 SF

(PROP STONE TO BE EMBEDDED 6"

BELOW EXIST GRADE WITH NATIVE

WETLAND SOIL AND SEED MIX ABOVE

TO MEET EXIST GRADE)

WETLAND

REPLICATION AREA

(34 SF)

PROPOSED DRAINAGE STRUCTURE DATA

NO. TYPE STATION RIM ELEV. INV. ELEV. IN INV. ELEV. OUT REMARKS

31 PROP CBCI
30+47.4, 12.1' RT

214.11 - 208.90

32 PROP CB
30+47.8, 12.0' LT

214.09 - 208.90

33 PROP DMH
30+57.1, 10.3' LT

213.61

208.70 (31)

208.85 (32)

207.00

34 PROP CB
33+52.0, 12.0' LT

201.65 - 196.50

35 PROP CBCI
33+52.0, 12.0' RT

201.65 - 196.45

37 PROP CB
33+65.3, 12.0' LT

201.66 - 196.35

PROPOSED DRAINAGE STRUCTURE DATA

NO. TYPE STATION RIM ELEV. INV. ELEV. IN INV. ELEV. OUT REMARKS

38 PROP DMH
33+61.3, 3.4' LT

201.8300

196.45 (33)

196.20 (34)

196.25 (37)

193.35 (41)

193.35

39 PROP CBCI
33+71.9, 12.0' RT

201.71 - 196.40

40 PROP DMH
34+64.6, 11.7' LT

201.68

196.35 (35)

193.30 (38)

196.35 (39)

193.30

41 PROP HDWL
33+57.2, 25.5' LT

- - 193.40

CONSTRUCTION PLANS - 5 OF 5

HIGHWAY GUARD DETAILS

STA 32+14 LT TO STA 32+52 LT STEEL W BEAM FLARED END SECTION

STA 32+52 LT TO STA 33+30 LT STEEL W BEAM HIGHWAY GUARD (STEEL POST)

STA 33+30 LT TO STA 33+68 LT STEEL W BEAM TANGENT END SECTION

STA 34+00 LT TO STA 34+38 LT STEEL W BEAM TANGENT END SECTION

STA 34+38 LT TO STA 34+80 LT STEEL W BEAM HIGHWAY GUARD (STEEL POST)

STA 34+80 LT TRANSITION TO NCHRP 350 GUARDRAIL
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WHITE MARKINGS
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N.T.S.

BICYCLE DETECTOR PAVEMENT MARKING

8'

VARIES

(32' MIN)

8'

NOTE: SPACING SHALL BE SAME FOR RIGHT TURN LANE AND THRU ONLY

PAVEMENT MARKING (REFER TO MASSDOT STANDARD DRAWING TR.6.1)
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WHITE MARKINGS

N.T.S.

LEFT TURN LANE PAVEMENT MARKING
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DOUBLE YELLOW

CENTER LINE
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CROSSWALK PAVEMENT MARKING

(SEE PLANS)

NOTES:

1. ALL 12" LINES SHALL BE APPLIED IN ONE APPLICATION, NO

COMBINATION OF LINES (TWO - 6" LINES) WILL BE ACCEPTED.

2. LAYOUT OF CROSSWALKS SHALL BE APPROVED BY THE

ENGINEER PRIOR TO APPLICATION.

NOTES:

1. FRAME AND COVER SHALL BE

RATED FOR HL-93 LOADING.

2. MATERIAL - CAST IRON.

3. MINIMUM FRAME WEIGHT:

4 FLANGE - 295 LB

3 FLANGE - 264 LB

2
"

2'-9"

1'-10"

8
"

2'-0"

SECTION A-A
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2'-9"

N.T.S.

CATCH BASIN FRAME & GRATE (MUNICIPAL STANDARD)

* CONCRETE SHALL BE

INCLUDED IN PRICE BID FOR

VARIOUS GRANITE CURB

ITEMS FOR 6" OFFSET FROM

FACE OF CURB.

PROP GRANITE CURB W/ 6" REVEAL

TREATMENT VARIES (SEE PLANS)

6
"

M
I
N

6"

MIN

GRAVEL BASE COURSE

SEE PAVEMENT NOTES

GUTTER LINE

6"

MIN

* CEMENT CONCRETE

N.T.S.

GRANITE CURB IN FULL DEPTH PAVEMENT

48" DIA. (MIN)

12"

24"

NOTES:

1. ALL SECTIONS SHALL BE

DESIGNED FOR HL-93

LOADING.

2. PROVIDE "V" KNOCKOUTS

FOR PIPES WITH 2" MAX

CLEARANCE TO OUTSIDE OF

PIPE. MORTAR ALL PIPE

CONNECTIONS.

3. JOINT SEALANT BETWEEN

PRECAST SECTIONS SHALL

BE PREFORMED BUTYL

RUBBER.

4. DRAIN MANHOLE FRAME AND

COVER SHALL BE SET IN

FULL MORTAR BED.  ADJUST

TO GRADE WITH CLAY BRICK

AND MORTAR.

(2 COURSES TYP

5 COURSES MAX)

5. COPOLYMER MANHOLE

STEPS SHALL BE INSTALLED

AT 12" O.C. FOR THE FULL

DEPTH OF THE STRUCTURE.
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I
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R
I
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N
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R
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E
E

 
A

L
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T
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S

L
A

B
)

8"
8"

24" DIA.

ACCESS

48" DIA. (MIN)

1
2

"

8
"

ALTERNATE TOP SLAB

COMPACTED GRAVEL

SEE NOTE 2

OUTLET

SHELF TO BE

CONCRETE

FORMED AT A

SLOPE OF 1" / FT

SEE NOTE 3

FINISH GRADE

STEPS

(SEE NOTE 5)

SEE NOTE 4

N.T.S.

DRAIN MANHOLE

1

2

"
1"

1

1

8

"

24"

34"

26"

3"

5"5" 24"

26"

28

1

4

"

8"

NOTES:

1. FRAME AND COVER SHALL BE RATED

FOR HL-93 LOADING.

2. MATERIAL - CAST IRON.

3. MINIMUM MASS - 265 LBS.

4. ALL MH FRAMES AND COVERS SHALL

BE ADA AND AAB COMPLIANT.

5. MANHOLE COVERS SHALL HAVE A

DIAMOND PATTERN, PICK HOLES, AND

THE WORD "DRAIN" OR "SEWER" CAST

IN 3-INCH LETTERS.

PLAN - FRAME

PLAN - COVER

SECTION - FRAME

N.T.S.

MANHOLE FRAME & COVER

C

L

PROP PRECAST

CONICAL SECTION

(OR FLAT TOP SECTION)

EXIST CATCH

BASIN TAPER

MORTAR ALL

JOINTS

MATCH EXISTING

CATCH BASIN WALL

THICKNESS

N.T.S.

CATCH BASIN REMODEL

NOTE:

ALL CATCH BASINS SHALL CONFORM TO MASSDOT CONSTRUCTION

STANDARD E 201.4.0 EXCEPT FOR 4' SUMP DEPTH AS SHOWN

RCP OUTLET

PIPE

4
'
-
0

"

4
'
-
0

"
 
M

I
N

 
S

U
M

P

V
A

R
I
E

S

RISER SECTION

BASE SECTION

N.T.S.

DEEP SUMP CATCH BASIN WITH HOOD

NOTES:

D+3'

GRAVEL BORROW

COMPACTED

SUBGRADE**

5
.
0

'
 
M

A
X

D

3
"
 
(
M

I
N

)

C
O

M
P

A
C

T
E

D

B
E

D
D

I
N

G

EXISTING MATERIAL

SUITABLE FOR REUSE*

BOTTOM OF TRENCH

PAVED AREA NON-ROADWAY AREA

DEPTH AND SURFACE

TREATMENT VARIES (SEE PLANS)

1

1

NON-ROADWAY AREA

3
0

"

PAVED AREA

 1'

(TYP)

18"

SAWCUT

MILLED

PAVEMENT

SURFACE

3" SCH 80 PVC CONDUIT

COMPACTED SUBGRADE**

6" DETECTABLE METALLIC

WARNING TAPE CONFORMING

TO CURRENT APWA STANDARDS

DEPTH AND SURFACE

TREATMENT VARIES

(SEE PLANS)

N.T.S.

CONDUIT TRENCH

SAND BEDDING (M1.04.0)

GRAVEL BORROW, TYPE c

EXIST SURFACE

1
6

"

NOTES:

**SOFT OR UNSUITABLE MATERIAL EXISTING BELOW THE REQUIRED BEDDING GRADE SHALL BE

REMOVED AS DIRECTED AND REPLACED WITH SAND, GRAVEL, CRUSHED STONE OR OTHER

SUITABLE MATERIAL AND THOROUGHLY COMPACTED.

3
6

"

N.T.S.

UTILITY TRENCH

PAVEMENT OVERLAY

(SEE PVM'T NOTES)

 1'

(TYP)

SAWCUT

MILLED

PAVEMENT

SURFACE

EXISTING MATERIAL

 SUITABLE FOR RE-USE

PAVEMENT OVERLAY

(SEE PVM'T NOTES)

VARIES

8" GRAVEL

BORROW

(TYPE b)

VARIABLE DEPTH SUPERPAVE

INTERMEDIATE COURSE - 19.0 (SIC - 19.0)

COMPACTED IN 2" LIFTS TO MATCH EXIST

PVMT THICKNESS

8" GRAVEL

BORROW

(TYPE b)

* EXISTING MATERIAL OBTAINED FROM EXCAVATION THAT IS DETERMINED TO BE SUITABLE,

AND APPROVED BY THE ENGINEER SHALL BE USED.  BACKFILL SHALL BE PLACED IN LAYERS

NO MORE THAN 6" IN DEPTH AND THOROUGHLY COMPACTED.  BACKFILLING TO A POINT 2'

OVER THE PIPE SHALL CONTAIN NO STONES LARGER THAN 3".

**SOFT OR UNSUITABLE MATERIAL EXISTING BELOW THE REQUIRED BEDDING GRADE SHALL

BE REMOVED AS DIRECTED AND REPLACED WITH SAND, GRAVEL, CRUSHED STONE OR

OTHER SUITABLE MATERIAL AND THOROUGHLY COMPACTED.

LEVEL

SLOPE VARIES

SUBBASE COURSE

BASE COURSE

BINDER COURSE

TOP COURSE

GUTTER LINE

12"

FOR ALL OTHER DIMENSIONS, SEE MASSDOT E 106.1.0

6 MAX SLOPE

1

TYPE A BERM - MODIFIED

N.T.S.

HOT MIX ASPHALT BERM, TYPE A - MODIFIED

2'

NOTES:

1. ALL 12" LINES SHALL BE APPLIED IN ONE APPLICATION, NO COMBINATION OF

LINES (TWO - 6" LINES) WILL BE ACCEPTED. ALL 24" LINES MAY BE EITHER

ONE 24" LINE OR A COMBINATION OF TWO - 12" LINES.

2. LAYOUT OF CROSSWALKS SHALL BE APPROVED BY THE ENGINEER PRIOR

TO APPLICATION.

3. CROSSWALK BARS SHALL BE PLACED OUTSIDE THE VEHICULAR WHEEL

PATH WHEREVER POSSIBLE.

V
A

R
I
E

S

V
A

R
I
E

S

2'-0" MAX

2
'
-
0

"

2
'
-
0

"

24" THERMOPLASTIC

WHITE LINE (TYP)

CURBLINE

CURBLINE

DOUBLE YELLOW

CENTER LINE

N.T.S.

CONTINENTAL CROSSWALK PAVEMENT MARKING

(SEE PLANS)

1.5H

1
.
0

V

MODIFIED ROCKFILL SLOPE STABILIZATION

N.T.S.

MEET EXISTING

PROP 12" MODIFIED ROCKFILL

PROP GEOTEXTILE FABRIC

FOR STABILIZATION

PROP HIGHWAY GUARD*

PROP ROADWAY SURFACE

*SEE MASSDOT STANDARD

DETAIL E 401.1.1 FOR LOCATION

OF HIGHWAY GUARD

PROP PAVEMENT

MILLING MULCH

6" CRUSHED STONE

BEDDING (2" STONE)

PROP FILTER FABRIC

FOR SEPARATION

PROP 4" COMPOST MULCH &

SEEDING RESTORATION MIX (ITEM 765.431)

CONSTRUCTION DETAILS - 1 OF 3
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N.T.S.

INLET PROTECTION SILT SACK IN CATCH BASIN

NOTES:

1. INSTALL SILT SACK IN EXISTING CATCH BASINS BEFORE COMMENCING WORK, AND

IN NEW CATCH BASINS IMMEDIATELY AFTER INSTALLATION OF STRUCTURE.

MAINTAIN UNTIL BINDER COURSE PAVING IS COMPLETE OR A PERMANENT STAND

OF GRASS HAS BEEN ESTABLISHED.

2. GRATE TO BE PLACED OVER SILT SACK.

3. SILT SACK SHALL BE INSPECTED PERIODICALLY AND AFTER ALL STORM EVENTS

AND CLEANING OR REPLACEMENT SHALL BE PERFORMED PROMPTLY AS NEEDED.

SILTSACK

CATCH

BASIN

GRATE

EXPANSION

RESTRAINT

FLOW

CATCH

BASIN

GRATE

SILT SACK

F
L
O

W

SECTION VIEW

PLAN VIEW

N.T.S.

COMPOST FILTER TUBE

NOTES:

1. PROVIDE A MINIMUM TUBE DIAMETER OF 12 INCHES FOR SLOPES UP TO 50 FEET IN

LENGTH WITH A SLOPE RATIO OF 3H:1V OR STEEPER.  LONGER SLOPES OF 3H:1V

MAY REQUIRE LARGER TUBE DIAMETER OR ADDITIONAL COURSING OF FILTER

TUBES TO CREATE A FILTER BERM.  REFER TO MANUFACTURER'S

RECOMMENDATIONS FOR SITUATIONS WITH LONGER OR STEEPER SLOPES.

2. INSTALL TUBES ALONG CONTOURS AND PERPENDICULAR TO SHEET OR

CONCENTRATED FLOW.

3. TUBE LOCATION MAY BE SHIFTED TO ADJUST TO LANDSCAPE FEATURES, BUT SHALL

PROTECT UNDISTURBED AREA AND VEGETATION TO MAXIMUM EXTENT POSSIBLE.

4. DO NOT INSTALL IN PERENNIAL, EPHEMERAL OR INTERMITTENT STREAMS.

5. ADDITIONAL TUBES SHALL BE USED AT THE DIRECTION OF THE ENGINEER.

6. ADDITIONAL STAKING SHALL BE USED AT THE DIRECTION OF THE ENGINEER.

D

I

R

E

C

T

I

O

N

O

F

 

F

L

O

W

COMPOST FILTER TUBE

MINIMUM  12 INCHES IN DIAMETER WITH AN EFFECTIVE

HEIGHT OF 9.5 INCHES.

TUBES FOR COMPOST FILTERS SHALL BE JUTE MESH OR

APPROVED BIODEGRADABLE MATERIAL, HOWEVER

PHOTO-BIODEGRADABLE FABRIC SHALL BE REMOVED

AT END OF CONTRACT.

TAMP TUBES IN PLACE TO ENSURE GOOD CONTACT

WITH SOIL SURFACE.  IT IS NOT NECESSARY TO TRENCH

TUBES INTO EXISTING GRADE.

COMPOST TUBES SHALL BE STAKED OR LEANED

AGAINST SUPPORTS (TREES, CINDER BLOCKS) ON

SLOPES 2:1 OR GREATER.

WHERE NECESSARY, STAKING SHALL BE MIN. 1 INCH X 1

INCH X 3 FEET UNTREATED HARDWOOD STAKES, UP TO

5 FT. APART OR AS REQUIRED TO SECURE TUBES IN

PLACE. TUBES SHALL BE STAKED ACCORDING TO

MANUFACTURER'S SPECIFICATIONS.

LIMIT OF WORK

UNDISTURBED SOIL & VEGETATION.

TUBES SHALL BE PLACED AS CLOSE TO LIMITS OF

SOIL DISTURBANCE AS POSSIBLE.

DIRECTION OF FLOW

DIRECTION OF FLOW

A
R

E
A

 
O

F

D
I
S

T
U

R
B

A
N

C
E

P
R

O
T

E
C

T
E

D
 
A

R
E

A

PLAN VIEW

CURVE ENDS UPHILL

TO PREVENT

DIVERSION OF

UNFILTERED

RUN-OFF.

TUBES CAN BE

PLACED DIRECTLY

ON EXISTING

PAVEMENT WHEN

NECESSARY.

TUBES MAY BE

PLACED ON THE

UPHILL SIDE OF

WELL- ANCHORED,

STATIONARY

FEATURES SUCH AS

EXISTING TREES IN

LIEU OF STAKING.

EXISTING

TREE

EXISTING HEADWALL OR

OTHER OBSTACLE

STREAM

3.0 FT. MIN.

TUBES MAY BE SLEEVED

(ONE INSERTED INTO

ANOTHER) OR PROVIDE A

3 FT. MINIMUM OVERLAP

AT ENDS OF TUBES TO

JOIN IN A CONTINUOUS

BARRIER.

UNTREATED HARDWOOD STAKES

(TYP.)

6' (MIN)

EXISTING TREE

EXISTING TREE

EXISTING TREES

2"x4" LUMBER ATTACHED W/

METAL STRAPPING AT 2

LOCATIONS (MIN).  CLADDING

SHALL BE 8' HIGH WITH 6"

SPACING OF BOARDS.  WRAP

BARK W/ BURLAP PRIOR TO

ARMORING.

WOODEN OR METAL POSTS

N.T.S.

TREE PROTECTION

NOTE:

NO STORAGE OF EQUIPMENT OR STOCKPILING OF

MATERIALS WITHIN DRIPLINE IS ALLOWED.

(VARIES) LIMIT

OF DRIPLINE

LIMIT OF FENCING

(MULTIPLE TREES)

LIMIT OF GRADING

(INDIVIDUAL TREE)

EXISTING GRADE

PRUNE PER ISA STANDARDS.

REMOVE DEAD & DAMAGED

BRANCHES.  TIE BRANCHES UP

TO AVOID DAMAGE FROM

CONSTRUCTION EQUIPMENT

INSTALL FENCING AT EDGE OF

DRIPLINE OR AS FAR FROM

TRUNK AS POSSIBLE.  MAY BE

PLASTIC SNOW FENCE OR

CHAIN LINK, 4' HIGH (MIN)

ZONE OF  CONSTR. IMPACT

PRUNE DAMAGED OR

EXPOSED ROOTS. DAMAGED

WITH A SHARP SAW

LIMIT OF  CONSTRUCTION

IMPACT (REFER TO PLANS)

PLAN VIEW

AREA OF

UNDISTURBED

ROOT ZONE

LIMIT OF FENCE

(INDIVIDUAL TREE)

LIMIT OF

CANOPY

(VARIES)

LIMIT OF FENCING

(MULTIPLE TREES)

WOODEN OR

METAL POSTS (8'

MAX SPACING)

N.T.S.

DECIDUOUS TREE PLANTING

NOTES:

1. TREE WRAP SHALL NOT BE

USED

2. TREE SHALL BE SET PLUMB

3. WATERING SAUCER SHALL BE

FLOODED TWICE DURING THE

FIRST 24 HOURS OF PLANTING

ROOTBALL

3X ROOTBALL DIAMETER

6" BELOW

ROOTBALL

ROOTBALL SHALL BE PLACED

ON UNDISTURBED SUBGRADE

CUT & ROLL BACK 1/3 OF BURLAP

BEFORE BACKFILLING.

COMPLETELY REMOVE

SYNTHETIC BURLAP & LACING BED

3" INCH HIGH EARTH

WATERING SAUCER

AROUND TREE PIT

BACKFILL MIX PER

SPECIAL PROVISIONS

TREE SHALL BE PLANTED SO

THAT CROWN IS 3" ABOVE FINISH

GRADE AFTER SETTLEMENT

2"-3" AGED PINE

BARK MULCH (PULL

MULCH AWAY FROM

TRUNK OF TREE)

* ANY DESIGNATED CEMENT

CONCRETE THAT IS ACCEPTABLE

UNDER SECTION M4 OF THE

STANDARD SPECIFICATIONS MAY

BE USED.  ALL TEST

REQUIREMENTS ARE WAIVED.

HOT MIX ASPHALT SHALL NOT BE

USED AS A SUBSTITUTE.

PROP GRANITE CURB (TYPE VA3) W/ 12" REVEAL

LOAM & SEED

6
"

M
I
N

6"

MIN

GRAVEL SUB-BASE COURSE

6"

MIN

* CEMENT CONCRETE

PROP HMA SIDEWALK

(SEE PLANS)

6"

MIN

6
"

M
I
N

GRANITE BACK CURB

N.T.S.

NOTES:

1. THE BEACON SHALL PROVIDE FLASHING

OPERATION UPON ACTUATION.

2. FLASHING OPERATIONS SHALL COMPLY

WITH SECTION 4L OF THE 2009 MUTCD.

3. THERE SHALL BE NO PUSH BUTTON

CONFIRMATION INDICATION.

W11-2 ON EACH SIDE OF

POST (SEE PLANS)

W16-7p POINTING

TOWARDS CROSSWALK

ON EACH SIDE OF POST

WARNING SIGN (R10-25)

RECTANGULAR RAPID FLASHING

BEACON (RRFB)

TWO FACING EACH DIRECTION &

ONE FACING OPPOSING BEACON

FLASHER CABINET

CONTRACTOR SHALL USE 5'-0"

MIN. DEPTH FOUNDATION SIMILAR

TO MASSDOT STANDARD SD3.010

(PRE-CAST OR CAST IN PLACE)

OCTAGONAL BASE

ROADWAY

ADA COMPLIANT

PEDESTRIAN

PUSH BUTTON

14' PEDESTRIAN  POLE

SOLAR PANEL

N.T.S.

RECTANGULAR RAPID FLASHING BEACON

RADIO INTERCONNECT

N.T.S.

HYDRANT ASSEMBLY

PUMPER CONNECTION

FACES ROAD

EDGESTONE (IF PRESENT)

OR EDGE OF PAVEMENT

6" GATE

VALVE

FINISHED STREET GRADE

HYDRANT

ANCHOR TEE

SIDEWALK (IF

PRESENT) OR

FINISHED GRADE

CONCRETE

THRUST BLOCK

2" (MIN); 6" (MAX)

TO BOTTOM OF FLANGE

5
'
-
6

"

4 MIL POLY OVER

STONE

PROVIDE 

1

2

 CUBIC

YARD OF SELECTED 2"

STONE - TO 6" ABOVE

HYDRANT DRAIN

IF CONCRETE THRUST

BLOCK IS USED, DO

NOT BLOCK DRAIN

NOTES:

1. ALL CONCRETE TO BE CAST-IN-PLACE (MIN 3000 PSI)

2. CONCRETE THRUST BLOCK TO BE USED ONLY WHERE IT WILL BEAR ON UNDISTURBED

EARTH.

3. CONTRACTOR SHALL SHIELD HYDRANT BASE DRAIN HOLES, MECHANICAL JOINT GLANDS,

AND BOLTS DURING PLACEMENT OF CONCRETE THRUST BLOCKS.  DRAIN HOLES,

GLANDS AND BOLTS, SHALL BE VERIFIED AS OPEN AND FREE OF OBSTRUCTIONS PRIOR

TO BACKFILLING.

GATE VALVE BOX

SEE

PLANS

6" PIPE

(SEE PLANS)

FLAT STONE OR PRECAST

CONCRETE PAD

MECHANICAL JOINT

BREAKAWAY FLANGE TO BE

SET ABOVE FINISHED GRADE

PER MANUFACTURERS

RECOMMENDATIONS

CONCRETE

THRUST BLOCK

HYDRANT

ANCHOR TEE

CONCRETE

THRUST BLOCK

6" GATE

VALVE

6" PIPE

(SEE PLANS)

CONCRETE

THRUST BLOCK

PROVIDE 

1

2

 CUBIC

YARD OF SELECTED 2"

STONE - TO 6" ABOVE

HYDRANT DRAIN

PLAN

ELEVATION

12"

P
I
P

E

D
I
A

.

6
'

8'

1
2
"

1
2
"

SECTION A-A

PLAN

EQ. EQ.

A

A

APPROX

LIMITS OF

ENERGY

DISSIPATION

BOWL

PRECAST FLARED

END SECTION

SLOPE 1:1 (MAX)

GEOTEXTILE

FABRIC FOR

SEPARATION

COMPACTED SUBGRADE EMBEDDED

CRUSHED STONE

BEDDING 6" BELOW

EXIST GRADE

(2" STONE)

STONE FOR PIPE ENDS

(M2.02.3)

N.T.S.

STONE PROTECTION AT FLARED END SECTION

NATIVE WETLAND SOIL

AND SEED MIX TO EXISTING GRADE

EXIST GRADE

CONSTRUCTION DETAILS - 2 OF 3
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N.T.S.

THRUST BLOCK & PIPE RESTRAINT DETAILS

NOTES:

1. ALL WATER MAIN FITTINGS, BENDS, TEES, PLUGS ETC. SHALL BE RESTRAINED W/

THRUST BLOCKS  EXCEPT WHERE NOTED.

2. ALL THRUST BLOCKS & COLLARS SHALL BE INSTALLED SO THAT THEY BEAR AGAINST

UNDISTURBED EARTH.

3. MINIMUM COMPRESSIVE STRENGTH OF THRUST BLOCK CONCRETE SHALL BE 3,000

P.S.I.

4. KEEP CONCRETE CLEAR OF MECHANICAL JOINTS.

WATER MAIN

BEND ANGLE VARIES

CONCRETE

THRUST BLOCK

UNDISTURBED

SIDE OF TRENCH

PLAN

CONCRETE

THRUST BLOCK

ELEVATION

BACKFILL

24"

UNDISTURBED

SIDE OF TRENCH

CONCRETE

THRUST BLOCK

FLAG ROCK

PLUG

TEE

WATER MAIN

PLAN ELEVATION

CONCRETE

THRUST BLOCK

BACKFILL

MINIMUM THRUST BLOCK BEARING AREAS (IN SQ. FT.)*

PIPE Ø 90° BEND 45° BEND 22.5° BEND

TEES, PLUGS,

CAPS & HYDRANTS

4", 6", 8"
6.0 2.9 2.3 4.5

10" 9.6 5.2 2.3 6.7

12" 13.3 6.7 3.7 9.6

* BASED ON 250 P.S.I. & 1.5 TON/S.F. ALLOWABLE SOIL BEARING CAPACITY

MINIMUM PIPE RESTRAINT LENGTH (IN FEET)*

PIPE Ø 90° BEND 45° BEND 22.5° BEND TEES PLUG/CAP

8" 21.0 9.0 4.0 29.0 38.0

10" 26.0 11.0 5.0 38.0 46.0

12" 33.0 14.0 6.0 48.0 69.0

* BASED ON DUCTILE IRON PIPE WITH A 150 P.S.I. TEST PRESSURE WITH 5.0

FEET OF BURY IN UNIFIED SOIL CLASSIFICATION SM.

**NOTE:  LONGER LENGTHS REQUIRED FOR PIPES WITH PLASTIC SLEEVES

N.T.S.

THRUST BLOCK DETAILS - HORIZONTAL BENDS

NOTES:

1. ALL WATER MAIN FITTINGS, BENDS, TEES, PLUGS ETC. SHALL BE RESTRAINED W/

THRUST BLOCKS  EXCEPT WHERE NOTED.

2. ALL THRUST BLOCKS & COLLARS SHALL BE INSTALLED SO THAT THEY BEAR AGAINST

UNDISTURBED EARTH.

3. MINIMUM COMPRESSIVE STRENGTH OF THRUST BLOCK CONCRETE SHALL BE 3,000 P.S.I.

4. KEEP CONCRETE CLEAR OF MECHANICAL JOINTS.

5. MINIMUM BEARING AREAS ARE BASED ON 250 P.S.I INTERNAL PIPE PRESSURE & 1.5

TON/S.F. ALLOWABLE SOIL BEARING CAPACITY.

6. MINIMUM PIPE RESTRAINT LENGTH IS BASED ON DUCTILE IRON PIPE WITH A 150 P.S.I

INTERNAL PIPE PRESSURE WITH 5.0' OF BURY IN UNIFIED SOIL CLASSIFICATION SM.

MINIMUM THRUST BLOCK BEARING AREAS (IN SQ. FT.)*

PIPE Ø 90° BEND 45° BEND 22.5° BEND TEE / END

4", 6", 8"
6.0 2.9 2.3 4.5

10" 9.6 5.2 2.3 6.7

12" 13.3 6.7 3.7 9.6

MINIMUM PIPE RESTRAINT LENGTH (IN FEET)*

PIPE Ø 90° BEND 45° BEND 22.5° BEND TEES PLUG/CAP

8" 21.0 9.0 4.0 29.0 38.0

10" 26.0 11.0 5.0 38.0 46.0

12" 33.0 14.0 6.0 48.0 69.0

PRECAST

CONCRETE BLOCK

PRESSURE PIPE

STUB, PLUGGED

WATER

MAIN

PLAN AT TEE W/ STUB

FOR FUTURE USE

PLAN AT BEND

UNDISTURBED

SIDE OF TRENCH

4

5

°

4

5

°

PRESSURE

PIPE TEE

CONCRETE THRUST

BLOCK (TYP)

WATER

MAIN

UNDISTURBED

SIDE OF TRENCH

4

5

°

4

5

°

PRESSURE PIPE TEE

CONCRETE THRUST

BLOCK (TYP)

WATER

MAIN

UNDISTURBED

SIDE OF TRENCH

PRESSURE

PIPE BEND

CONCRETE THRUST

BLOCK (TYP)

4

5

°

4

5

°

PLAN AT TEE

CONCRETE THRUST

BLOCK  (TYP)

4

5

°

4

5

°

PIPE BEDDING

MATERIAL

SECTION

WATER

MAIN

UNDISTURBED

SIDE OF TRENCH

CONCRETE THRUST

BLOCK  (TYP)

4
5

°

4

5

°

PLAN AT UPWARD VERTICAL BEND

WATER

MAIN

UNDISTURBED

SIDE OF TRENCH

CONCRETE THRUST

BLOCK (TYP)

4
5

°

4

5

°

PLAN AT DOWNWARD VERTICAL BEND

PROVIDE 4" HOOK

U-SHAPED

RESTRAINING BAR

N.T.S.

THRUST BLOCK DETAILS - VERTICAL BENDS

NOTES:

1. ALL WATER MAIN BENDS SHALL BE RESTRAINED W/ THRUST BLOCKS  EXCEPT WHERE NOTED.

2. ALL THRUST BLOCKS & COLLARS SHALL BE INSTALLED SO THAT THEY BEAR AGAINST

UNDISTURBED EARTH.

3. MINIMUM COMPRESSIVE STRENGTH OF THRUST BLOCK CONCRETE SHALL BE 3,000 P.S.I.

4. KEEP CONCRETE CLEAR OF MECHANICAL JOINTS.

5. MINIMUM BEARING AREAS ARE BASED ON 250 P.S.I INTERNAL PIPE PRESSURE & 1.5 TON/S.F.

ALLOWABLE SOIL BEARING CAPACITY.

MINIMUM THRUST BLOCK

BEARING AREAS (IN SQ. FT.)*

PIPE Ø 45° BEND

4", 6"
3.6

8" 6.5

12" 8.4

MINIMUM THRUST BLOCK

BEARING AREAS (IN SQ. FT.)*

PIPE Ø 45° BEND

4", 6"
.9

8" 1.6

12" 3.3

RESTRAINING BAR DIMENSIONS

PIPE Ø BAR SIZE

EMBEDMENT

LENGTH

4", 6"
#4 15"

8" #4 15"

12" #6 2'-0"

WATER

MAIN

N.T.S.

WATER SERVICE CONNECTION

PROPOSED

WATER MAIN

FUTURE

SERVICE LINE

COUPLING AS

REQUIRED FOR PIPE

SIZE AND TYPE

PROPOSED

SERVICE LINE

5
'
-
0

"
 
(
M

I
N

)

PROPOSED

FINISHED GRADE

PROPOSED CURB STOP

PROPOSED

SERVICE BOX

SERVICE BOX SLEEVE

SET TO FINISHED GRADE

PROPOSED

POLYETHYLENE

SERVICE LINE

(SEE PLANS FOR SIZE)

PROVIDE 2 CUBIC FT

OF SCREENED GRAVEL

PROPOSED

CORPORATION

STOP (OR

SERVICE SADDLE

N.T.S.

MECHANICAL JOINT RESTRAINT

WATER MAIN

7" MIN.

GATE VALVE

MEGALUG JOINT RESTRAINT

OR APPROVED EQUAL

N.T.S.

GATE VALVE AND BOX

6" GATE VALVE

FINISHED STREET GRADE

ADJUSTABLE

GATE VALVE BOX

MEGALUG JOINT RESTRAINT

OR APPROVED EQUAL

GATE STEM FOR

"T" WRENCH

WATER MAIN

2
4

"

5
'
-
0

"
 
(
M

I
N

)

D.I. BODY RESILIENT

SEAT GATE VALVE

N.T.S.

HYDRANT REMOVED AND RESET

PUMPER CONNECTION

FACES ROAD

EDGESTONE (IF PRESENT)

OR EDGE OF PAVEMENT

FINISHED STREET GRADE

EXISTING

WATER MAIN

SIDEWALK (IF

PRESENT) OR

FINISHED GRADE

CONCRETE

THRUST BLOCK

2" (MIN); 6" (MAX)

TO BOTTOM OF FLANGE

5
'
-
6

"

4 MIL POLY OVER

STONE

PROVIDE 

1

2

 CUBIC

YARD OF SELECTED 2"

STONE - TO 6" ABOVE

HYDRANT DRAIN

IF CONCRETE THRUST

BLOCK IS USED, DO

NOT BLOCK DRAIN

NOTES:

1. ALL CONCRETE TO BE CAST-IN-PLACE (MIN 3000 PSI)

2. CONCRETE THRUST BLOCK TO BE USED ONLY WHERE IT WILL BEAR ON UNDISTURBED

EARTH.

3. CONTRACTOR SHALL SHIELD HYDRANT BASE DRAIN HOLES, MECHANICAL JOINT GLANDS,

AND BOLTS DURING PLACEMENT OF CONCRETE THRUST BLOCKS.  DRAIN HOLES,

GLANDS AND BOLTS, SHALL BE VERIFIED AS OPEN AND FREE OF OBSTRUCTIONS PRIOR

TO BACKFILLING.

EXISTING GATE

VALVE BOX TO

BE ADJUSTED

SEE

PLANS

6" CLDI PIPE

(CLASS 52)

FLAT STONE OR PRECAST

CONCRETE PAD

MECHANICAL JOINT

CONCRETE

THRUST BLOCK

EXISTING

GATE VALVE

6" CLDI PIPE

(CLASS 52)

PROVIDE 

1

2

 CUBIC

YARD OF SELECTED 2"

STONE - TO 6" ABOVE

HYDRANT DRAIN

PLAN

ELEVATION

6" COUPLING

EXISTING

GATE VALVE

6" COUPLING

EXISTING

WATER MAIN

D

D

D

LIMIT OF CLEARING

& GRUBBING

PROP STONE FOR

PIPE ENDS

PROP

INFILTRATION

BASIN

PROP

SEDIMENT

FOREBAY

PROP

OVERFLOW

SPILLWAY

EL=225.80

R

O

U

T

E
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R
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O

N

 
R

O

A

D

)

D
U

N
S

T
A
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L

E
 
R

O
A

D

INFILTRATION BASIN DETAIL

N.T.S.

PROP 12" FES

I=223.00

PROP 12" RCP

PROP 18" RCP

PROP COMPOST

FILTER TUBE W/

SILT FENCE

PROP PERM

EASEMENT

3:1
2:1

2:1
3:1

PROP 18" FES

I=223.00

EROSION CONTROL

MATS REQUIRED ON

ALL SLOPES

EXCEEDING 3H:1V

2

2

0

2

1

8

2

2

0

2

2

2

2

2

4
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FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS

 WESTFORD

ROUTE 40 (GROTON ROAD) & DUNSTABLE ROAD

12

STATE

MA

PROJECT FILE NO.

-

608037

11

NOTE:

1. EROSION CONTROL MATS

ARE REQUIRED ON ALL

SLOPES EXCEEDING 3H:1V

IN STEEPNESS.

2. EROSION CONTROL MAT

SHALL CONSIST OF

BIODEGRADABLE MESH

CONSTRUCTED OF

NATURAL MATERIALS SUCH

AS JUTE OR COIR.  THE

MATS SHALL BE INSTALLED

IN ACCORDANCE WITH

MANUFACTURER'S

INSTRUCTIONS, INCLUDING

ANCHORING TO EXISTING

SLOPES.
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N.T.S.

WHEELCHAIR RAMP NOTES

WHEELCHAIR RAMP NOTES:

1. A MINIMUM OF 3'-0" CLEAR SHALL BE MAINTAINED AT ANY PERMANENT OBSTACLE IN ACCESSIBLE ROUTE (I.E.,

HYDRANTS, UTILITY POLES, TREE WELLS, SIGNS, ETC.).

2. CURB TREATMENT VARIES, SEE PLANS FOR CURB TYPE.

3. RAMP, CURB AND ADJACENT PAVEMENTS SHALL BE GRADED TO PREVENT PONDING.

4. WHERE ACCESSIBLE ROUTES ARE LESS THAN 5' IN WIDTH (EXCLUDING CURBING) A 5'x5' PASSING AREA SHALL BE

PROVIDED AT INTERVALS NOT TO EXCEED 200 FT.

5. ELIMINATE CURBING AT RAMP WHERE IT ABUTS ROADWAY.

6. DETECTABLE WARNING PANELS ARE REQUIRED ON ALL OF THE PROPOSED WHEELCHAIR RAMPS AND ARE TO BE

INSTALLED IN ACCORDANCE WITH CONSTRUCTION STANDARD E 107.6.5 (DECEMBER 2016).  CONTRACTOR SHALL

PROVIDE 6" BETWEEN DETECTABLE WARNING PANEL AND EDGE OF CONCRETE WHERE IT ABUTS LOAM & SEED.

7. WHEELCHAIR RAMP SLOPES AND CROSS SLOPES SHALL HAVE A CONSTRUCTION TOLERANCE OF ±0.5%.

8. DETECTABLE WARNING PANELS SHALL BE YELLOW IN COLOR AS APPROVED BY THE WESTFORD DPW.

N.T.S.

WHEELCHAIR RAMP TYPE A

Lw 5'-0" (MIN)

1
.
5
%

*

W

LEVEL

LANDING

1.5%
*

SECTION A-A

A

A

EDGE OF ACCESSIBLE ROUTE

LOAM & SEED

ROADWAY

SIDEWALK

FOUNDATION

6" CURB

REVEAL (TYP)

7

.
5

%

*
7

.
5

%

*

CC = 4"

8"

L
d

LEGEND:

W     = SIDEWALK WIDTH

CC   = CEMENT CONCRETE

*       = TOLERANCE FOR CONSTRUCTION ±0.5%

W = SIDEWALK WIDTH

NOTES:

1. USABLE SIDEWALK WIDTH PER AAB = W-6"

2. USABLE SIDEWALK WIDTH PER AAB IS NOT TO BE LESS THAN 4'-0"

3. ROADWAY GUTTER SLOPE MEASURED IN UPSTATION DIRECTION

4. SEE E 107.6.5 FOR DETECTABLE WARNING PANEL DETAILS

5. SEE E 107.2.1 FOR ALL OTHER DETAILS

SIDEWALK

L

E
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I
D
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"

R
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T

 
S

I
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E

 
T

R

A

N

S

I
T

I
O

N

DETECTABLE WARNING

PANEL (SEE E 107.6.5)

REFERENCE POINT C

RAMP OPENING

PLAIN CEMENT CONCRETE

L

1

.

5

%

*

WHEELCHAIR RAMP DATA

RAMP #

BASELINE

REFERENCE

STATION OFFSET

LEVEL LANDING

ROADWAY

GUTTER

SLOPE

LEFT SIDE RIGHT SIDE

WIDTH

(Lw)

DEPTH

(Ld)

TRANSITION

LENGTH

CURB

REVEAL

SIDEWALK

WIDTH

TRANSITION

LENGTH

CURB

REVEAL

SIDEWALK

WIDTH

1 GROTON ROAD 7+75 20' LT 5'-0" 5'-6" +3.6%/-2.1% 6'-6" 6" - 6'-6" 6" 5'-6"

4 GROTON ROAD 8+31 15' LT 5'-0" 5'-6" +4.7% 3'-3" 3" 5'-6" 15'-0" 6" 5'-6"

5 GROTON ROAD 8+32 16' RT 5'-0" 5'-6" -4.7% 15'-0" 6" - 3'-3" 3" 5'-6"

7 GROTON ROAD 24+48 20' LT 5'-0" 6'-6" -3.4% 14'-0" 6" 6'-0" 6'-6" 6" -

8 GROTON ROAD 24+47 20' RT 5'-0" 5'-6" +3.0% 4'-4" 4" 5'-6" 11'-0" 6" -

9

DUNSTABLE

ROAD

43+07 20' LT 5'-0" 5'-6" +4.7% 6'-6" 6" - 10'-0" 4" 5'-6"

10

DUNSTABLE

ROAD

43+12 14' RT 5'-0" 5'-6" -2.7% 11'-0" 6" 5'-6" 6'-6" 6" -

11 GROTON ROAD 33+95 13' RT 5'-0" 5'-6" -1.2% 7'-8" 6" - 6'-6" 6" 5'-6"

WHEELCHAIR RAMP DATA

RAMP #

BASELINE

REFERENCE

STATION OFFSET

ROADWAY

GUTTER

SLOPE

RIGHT SIDE

TRANSITION

LENGTH

CURB

REVEAL

SIDEWALK

WIDTH

3 GROTON ROAD 8+12 19' LT +4.8% 7'-6" 3" 5'-6"

6A GROTON ROAD 11+30 19' LT -3.7% 7'-6" 6" -

DRIVEWAY DATA

DWY #

BASELINE

REFERENCE

STATION OFFSET

DRIVEWAY

SURFACE

DWY

WIDTH

@

GUTTER

ROADWAY

GUTTER

SLOPE

WIDTH OF

ACCESSIBLE

ROUTE

LEFT SIDE RIGHT SIDE

LENGTH

CURB

REVEAL

SW

WIDTH

LENGTH

CURB

REVEAL

SW

WIDTH

2 GROTON ROAD 30+87 13' RT HMA 26' +5.2% 3'-6" 3'-3" 3" 5'-6" 15'-0" 6" 5'-6"

3 GROTON ROAD 31+24 13' RT HMA 18' +5.5% 3'-6" 6'-6" 6" 5'-6" 7'-6" 3" 5'-6"

4 GROTON ROAD 33+14 13' RT HMA 48' +2.1% 3'-6" 6'-6" 6" 5'-6" 11'-0" 6" 5'-6"

* PROPOSED RAMP WILL REQUIRE VARIANCE FROM AAB

N.T.S.

SIDEWALK THROUGH DRIVEWAY TYPE A

LEGEND:

W     = SIDEWALK WIDTH

Wc   = CURB WIDTH

CC   = CEMENT CONCRETE

HMA = HOT MIX ASPHALT

*       = TOLERANCE FOR CONSTRUCTION ±0.5%

NOTES:

1. USABLE SIDEWALK WIDTH PER AAB = W-6"

2. USABLE SIDEWALK WIDTH PER AAB IS NOT TO BE LESS THAN 4'-0"

3. ROADWAY GUTTER SLOPE MEASURED IN UPSTATION DIRECTION

4. SURFACE TREATMENT VARIES; SEE PLANS

A

A

EDGE OF

ACCESSIBLE

ROUTE

REFERENCE POINT C

RAMP OPENING

L

7.5
%

*

7

.
5

%

*

L
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R
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N

S
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SIDEWALK

1.5%
*

SECTION A-A

ROADWAY

DRIVEWAY

FOUNDATION

CC = 6"

HMA=3

1

2

"

8" (MIN)

3'-0" (MIN)

5
%

 
T

O

 
1
5
%

 
S

L
O

P

E

VARIES

W

6

"

SIDEWALK

6" CURB REVEAL (TYP)
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I
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1" LIP
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%
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%
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N.T.S.

WHEELCHAIR RAMP TYPE 2B

LEGEND:

W     = SIDEWALK WIDTH

CC   = CEMENT CONCRETE

*       = TOLERANCE FOR

CONSTRUCTION ±0.5%

NOTES:

1. USABLE SIDEWALK WIDTH PER AAB = W-6"

2. USABLE SIDEWALK WIDTH PER AAB IS NOT TO BE LESS THAN 4'-0"

3. ROADWAY GUTTER SLOPE MEASURED IN UPSTATION DIRECTION

4. SEE E 107.6.5 FOR DETECTABLE WARNING PANEL DETAILS

5. SEE E 107.6.0 FOR ALL OTHER DETAILS

7
.
5
%

*

ROADWAY

LEVEL

ENTRANCE

1.5%
*

SECTION A-A

S
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D

E

W
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L
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F
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T
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CC = 4"

8"

HSLSIDEWALK

SIDEWALK

W

LOAM & SEED

1

.

5

%

*
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N

 

L
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'

-
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"

 

(
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N
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EDGE OF ACCESSIBLE ROUTE

7

.

5

%

*

6

"

A

A

6" CURB

REVEAL (TYP)

PLAIN CEMENT CONCRETE

DETECTABLE WARNING

PANEL (SEE E 107.6.5)

REFERENCE POINT C

RAMP OPENING

L

L

E

V

E

L

1

.

5

%

*

G

U

T
T

E
R

S
L
O

P
E

+

-

GUTTER

SLOPE

+

-

G

U

T

T

E

R

S

L

O

P

E

+

-

N.T.S.

WHEELCHAIR RAMP TYPE 1B

LEGEND:

W     = SIDEWALK WIDTH

CC   = CEMENT CONCRETE

*       = TOLERANCE FOR

CONSTRUCTION ±0.5%

NOTES:

1. USABLE SIDEWALK WIDTH PER AAB = W-6"

2. USABLE SIDEWALK WIDTH PER AAB IS NOT TO BE LESS THAN 4'-0"

3. SEE E 107.6.5 FOR DETECTABLE WARNING PANEL DETAILS

4. SEE E 107.6.0 FOR ALL OTHER DETAILS

7
.
5
%

*

LEVEL

ENTRANCE

1.5%
*

SECTION A-A

S

I
D

E

W

A

L
K

F
O

U

N

D

A

T
I
O

N

CC = 4"

8"

HSLSIDEWALK

SIDEWALK

W

LOAM & SEED

1

.

5

%

*

3

'
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0

"

 

(

M

I

N

)

EDGE OF ACCESSIBLE ROUTE

7

.

5

%

*

6

"

A

PLAIN CEMENT CONCRETE

DETECTABLE WARNING

PANEL (SEE E 107.6.5)

REFERENCE POINT C

RAMP OPENING

L

L

E

V
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WHEELCHAIR RAMP DATA

RAMP #

BASELINE

REFERENCE

STATION OFFSET

ROADWAY

GUTTER

SLOPE

LEFT SIDE

TRANSITION

LENGTH

CURB

REVEAL

SIDEWALK

WIDTH

2 GROTON ROAD 8+10 20' RT -4.7% 7'-6" 3" 5'-6"

6 GROTON ROAD 10+96 19' LT +3.7% 6'-6" 6" 5'-6"

*

*

N.T.S.

WHEELCHAIR RAMP NO. 12 DETAIL

W

 

4

'
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"

 

(

M

I

N

)

1

.

5

%

*

LEVEL

LANDING

1.5%
*

SECTION A-A

A

A

EDGE OF ACCESSIBLE ROUTE

REFERENCE POINT C

RAMP OPENING

PLAIN CEMENT CONCRETE

PROP HMA

DRIVEWAY

ROADWAY

L

SIDEWALK

FOUNDATION

CC = 4"

8"

L

d

LEGEND:

HMA   =   HOT MIX ASPHALT

*         =   TOLERANCE FOR CONSTRUCTION ±0.5%

W = SIDEWALK WIDTH

LOAM & SEED

DETECTABLE WARNING

PANEL (SEE E 107.6.5)

EDGE OF PAVEMENT

PROP HMA BERM

(TYPE A - MODIFIED)

DRIVEWAY DATA

DWY #

BASELINE

REFERENCE

STATION OFFSET

DRIVEWAY

SURFACE

DWY

WIDTH

@

GUTTER

ROADWAY

GUTTER

SLOPE

WIDTH OF

ACCESSIBLE

ROUTE

LEFT SIDE RIGHT SIDE

LENGTH

CURB

REVEAL

SW

WIDTH

LENGTH

CURB

REVEAL

SW

WIDTH

1 GROTON ROAD 9+80 15' LT HMA 15'-0" +4.6% 3'-6" 6'-6" 6" 5'-6" 15'-0" 6" 5'-6"

5 DUNSTABLE ROAD 45+90 12' LT HMA 10'-6" 3.5% 3'-6" 6'-6" 6" 5'-6" - - -

6 DUNSTABLE ROAD 43+97 18' LT HMA 30'-0" 2.7% 3'-6" 6'-6" 6" 5'-6" 15'-0" 6" 5'-6"

* PROPOSED RAMP WILL REQUIRE VARIANCE FROM AAB

*

N.T.S.

SIDEWALK THROUGH DRIVEWAY TYPE B

LEGEND:

HSL = HIGH SIDE TRANSITION LENGTH (SEE E 107.9.0)

W     = SIDEWALK WIDTH

Wc   = CURB WIDTH

CC   = CEMENT CONCRETE

HMA = HOT MIX ASPHALT

*       = TOLERANCE FOR CONSTRUCTION ±0.5%

NOTES:

1. USABLE SIDEWALK WIDTH PER AAB = W-6"

2. USABLE SIDEWALK WIDTH PER AAB IS NOT TO BE LESS THAN 4'-0"

3. ROADWAY GUTTER SLOPE MEASURED IN UPSTATION DIRECTION

4. SURFACE TREATMENT VARIES; SEE PLANS

6
'-
6
"
 (

M

IN

)

R
O

A
D

W

A
Y

D
O

W

N
G

R
A

D
E

A

A

EDGE OF

ACCESSIBLE

ROUTE

REFERENCE POINT C

RAMP OPENING

L

7.5
%

*

7

.
5

%

*

L
O

W

 
S

I
D

E

 
T

R

A

N

S

I
T

I
O

N

SIDEWALK
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WHEELCHAIR RAMP DATA

RAMP #

BASELINE

REFERENCE

STATION OFFSET

ROADWAY

GUTTER

SLOPE

RIGHT SIDE

TRANSITION

LENGTH

CURB

REVEAL

SIDEWALK

WIDTH

12 GROTON ROAD 33+95 19' LT -4.2% - 6" -
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WHEELCHAIR RAMP AND DRIVEWAY DETAILS
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FED. AID PROJ. NO.

SHEET

NO.

TOTAL

SHEETS

 WESTFORD

ROUTE 40 (GROTON ROAD) & DUNSTABLE ROAD

12

STATE

MA

PROJECT FILE NO.

-

608037

12
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