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LEDIN DRIVE

Owner:
NEW ENGLAND TRUCK SOLUTIONS (NETS) OF AVON, LLC
11 LEDIN DRIVE
AVON, MA 02322

CONSERV GROUP, INC.
110 STATE ROAD
SAGAMORE BEACH, MA 02562
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DRAINAGE NOTES
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RETAINED
SOIL

BURY
DEPTH

NOTE:

DESIGN OF PRECAST CONCRETE MODULAR
BLOCK RETAINING WALL SHALL BE BY A
PROFESSIONAL CIVIL STRUCTURAL
ENGINEER REGISTERED IN THE
COMMONWEALTH OF MASSACHUSETTS

MODULAR BLOCK GRAVITY RETAINING WALL DETAIL
SCALE: N.T.S.

PROP. FENCE
OR GUARDRAIL
(IF REQUIRED)
SLOPE VARIES
2:1 MAXIMUM

NON-WOVEN GEOTEXTILE FABRIC
(IF SPECIFIED BY ENGINEER BASED
ON SITE SOIL CONDITIONS)

MOVE BLOCKS FORWARD DURING
INSTALLATION  TO ENGAGE SHEAR
KNOBS (TYPICAL)

FILL WEDGE BETWEEN ADJACENT
BLOCKS WITH DRAINSTONE (ALL
BLOCKS) FILL VERTICAL CORE SLOT
WITH DRAINSTONE (PC BLOCKS)

MIDDLE BLOCK (TYPICAL)
BLOCK WIDTHS VARY WITH DESIGN

SOLID BOTTOM BLOCK BLOCK
WIDTHS VARY WITH DESIGN

DRAINSTONE (AASHTO NO. 57 OR
EQUIVALENT)
TO EXTEND AT LEAST 12" BEHIND
BLOCKS. MATERIAL BELOW AND BEHIND
THE WALL SHALL MEET THE
REQUIREMENTS FOR STRUCTURAL FILL
AS SPECIFIED IN THE GEOTECHNICAL
REPORT.

DRAIN
(AS SPECIFIED BY ENGINEER)

LEVELING PAD
(AS SPECIFIED BY

ENGINEER)

EXPOSED WALL
(HEIGHT VARIES
WITH DESIGN)

SETBACK = 1 5 8"
(5°BATTER ANGLE ON WALL)

TOP BLOCK

M
ON

OL
IT

HI
C

BA
SE

 S
EC

TI
ON

AS
 R

EQ
'D

.
SE

CT
IO

N(
S)

RI
SE

R

SE
E 

AL
TE

RN
AT

E

EC
CE

NT
RI

C
CO

NE
 S

EC
TI

ON

TO
P 

SL
AB

MANHOLE JOINT

DRAIN MANHOLE DETAIL
SCALE: N.T.S.

(TYP.)

12"

48" DIA. (MIN)

M
IN

.
8"

12
"

8"8"
ACCESS
24" DIA.

ALTERNATE TOP SLAB

48" DIA. (MIN.)

FINISHED
GRADE

SEE NOTE 4

SEE NOTE 3

SHELF TO BE CONCRETE
FORMED AT A SLOPE OF
1" PER FOOT

DIA.
VARIES

DIA.
VARIES

CEMENT CONCRETE INVERT

12" CRUSHED STONE
(MASSDOT M2.01.2)

COMPACTED
SUBGRADE

PROP. DRAIN MANHOLE
FRAME & COVER

STEPS, SEE
NOTE 5

NOTES:

1. ALL SECTIONS SHALL BE DESIGNED FOR HS-20 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 BRICK COURSES TYPICALLY, 5  BRICK COURSES MAXIMUM).

5. COPOLYMER MANHOLE STEPS SHALL BE INSTALLED AT 12" O.C. FOR THE FULL DEPTH OF THE STRUCTURE.

BUTYL JOINT
SEALANT

OUTLET

24" SQUARE
OPENING

(MIN.)

IN PAVED AREAS

VARIES

IN EARTH IN ROCK

6"

CROSS COUNTRY

VA
RI

ES

(4" MIN.)

SCREENED GRAVEL
BACKFILL MATERIAL

DEPTH VARIES

1"-0"

1'-
0" M
IN

.

3/4"-1 1/2" CRUSHED STONE

BASE COURSE

4" MIN. PAVEMENT

12" GRAVEL

TYPICAL DRAIN TRENCH DETAIL
SCALE: N.T.S.

SUITABLE BACKFILL MATERIAL
COMPACTED TO 95% MAXIMUM
DRY DENSITY
MAX. STONE SIZE = 8"

RESURFACING AS REQUIRED
6" LOAM AND SEED OR

APPROVED SLOPE
PROTECTION

SHEETING AS
REQUIRED

SHEETING IF USED
SHALL BE LEFT IN

PLACE BELOW
THIS ELEVATION

ROCK

DRAINAGE MANHOLE WITH WEIR
SCALE: N.T.S.

12" CRUSHED STONE
(MASSDOT M2.01.2)

COMPACTED
SUBGRADE

OUTLET
PIPE

INLET
PIPE

MANHOLE FRAME
& COVER

PROP. CONC.
BLOCK WEIRMANHOLE FRAME

& COVER

DRAIN MANHOLE
(SEE DETAIL)

PROP. CONC.
BLOCK WEIR

(SEE PLAN)

INLET
PIPE

OUTELET
PIPE

DRAIN

PIPE

ANGULAR
000 - 120in = ±1°
120 - 240in = ±0.5°
240in >>>> = ±0.25°

GENERAL ARRANGEMENT

MATERIAL:

SCALE:
NTS

DATE:
11/8/2019

APPROVED BYCHECKED BY:DRAWN BY:
JLL3

Title
4-ft DIAMETER

FIRST DEFENSE HIGH CAPACITY

STOCK NUMBER:

hydro-int.com

HYDRO INTERNATIONAL

DRAWING NO.:
4FDHC_FDHC GA STD

WEIGHT:
N/A

LINEAR
000 - 012in = ±0.04in
012 - 024in = ±0.06in
024 - 048in = ±0.08in
048 - 120in = ±0.12in
120in >>>> = ±0.20in

PREASSEMBLY REFERENCE: 46.50'

BOTTOM OF INTERNALS: 45.28'

SUMP ELEV: 43.03'

EL.=51.40'

T.O.S ELEV.: 51.10' (MINIMUM)

PIPE ELEV: 48.00' 

3

423

1

A A

4 1 8 200 OUTLET PIPE (BY OTHERS)
3 1 24 600 FRAME AND GRATE

2 1
(PRE-INSTALLED)
INTERNAL COMPONENTS

1 1 48 1200 I.D. PRECAST MANHOLE
ITEM QTY SIZE (in) SIZE (mm) DESCRIPTION

PARTS LIST

1

4

NOTE: ADDITIONAL HEIGHT MAYBE
REQUIRED DEPENDING ON PIPE SIZE

PRODUCT SPECIFICATION:
1. PEAK HYDRAULIC FLOW: 18.0 cfs
2. MIN SEDIMENT STORAGE CAPACITY: 0.7 cu. yd.
3. OIL STORAGE CAPACITY: 191 gal.
4. MAXIMUM INLET/OUTLET PIPE DIAMETERS: 24 in.
5. THE TREATMENT SYSTEM SHALL USE AN INDUCED VORTEX TO SEPARATE 

POLLUTANTS FROM STORMWATER RUNOFF.
6. FOR MORE PRODUCT INFORMATION INCLUDING REGULATORY ACCEPTANCES,

PLEASE VISIT
https://hydro-int.com/en/products/first-defense

GENERAL NOTES:
1. GENERAL ARRANGEMENT DRAWINGS ONLY. CONTACT HYDRO INTERNATIONAL FOR SITE 

SPECIFIC DRAWINGS.
2. THE DIAMETER OF THE INLET AND OUTLET PIPES MAY BE NO MORE THAN 24".
3. MULTIPLE INLET PIPES POSSIBLE (REFER TO PROJECT PLAN).
4. INLET/OUTLET PIPE ANGLE CAN VARY TO ALIGN WITH DRAINAGE NETWORK (REFER TO 

PROJECT PLAN.S)
5. PEAK FLOW RATE AND MINIMUM HEIGHT LIMITED BY AVAILABLE COVER AND PIPE DIAMETER.
6. LARGER SEDIMENT STORAGE CAPACITY MAY BE PROVIDED WITH A DEEPER SUMP DEPTH.

PLAN VIEW

SECTION A-A

FRAME AND GRATE
COMMENTS:
1. MANHOLE WALL AND SLAB

THICKNESSES ARE NOT TO
SCALE.

2. CONTACT HYDRO 
INTERNATIONAL FOR A 
BOTTOM OF STRUCTURE
ELEVATION PRIOR TO 
SETTING FIRST DEFENSE
MANHOLE.

3. CONTRACTOR TO CONFIRM
RIM, PIPE INVERTS, PIPE DIA.
AND PIPE ORIENTATION
PRIOR TO RELEASE OF UNIT
TO FABRICATION.

DO NOT SCALE DRAWING
STEEL FABRICATION TOLERANCES UNLESS OTHERWISE
SPECIFIED, DIMENSIONS ARE IN INCHES.

ANY WARRANTY GIVEN BY HYDRO INTERNATIONAL WILL APPLY ONLY TO THOSE ITEMS SUPPLIED BY IT. ACCORDINGLY HYDRO INTERNATIONAL CANNOT ACCEPT ANY RESPONSIBILITY FOR ANY STRUCTURE, PLANT, OR EQUIPMENT, (OR THE PERFORMANCE THERE OF) DESIGNED, BUILT, MANUFACTURED, OR SUPPLIED
BY ANY THIRD PARTY. HYDRO INTERNATIONAL HAVE A POLICY OF CONTINUOUS DEVELOPMENT AND RESERVE THE RIGHT TO AMEND THE SPECIFICATION. HYDRO INTERNATIONAL CANNOT ACCEPT LIABILITY FOR PERFORMANCE OF ITS EQUIPMENT, (OR ANY PART THEREOF), IF THE EQUIPMENT IS SUBJECT TO
CONDITIONS OUTSIDE ANY DESIGN SPECIFICATION. HYDRO INTERNATIONAL OWNS THE COPYRIGHT OF THIS DRAWING, WHICH IS SUPPLIED IN CONFIDENCE. IT MUST NOT BE USED FOR ANY PURPOSE OTHER THAN THAT FOR WHICH IT IS SUPPLIED AND MUST NOT BE REPRODUCED, IN WHOLE OR IN PART, WITHOUT
PRIOR PERMISSION IN WRITING FROM HYDRO INTERNATIONAL.

SHEET SIZE: SHEET: Rev:

PROP. EAST JORDAN IRON WORKS CATCH BASIN
FRAME & GRATE
PRODUCT NO. 0MA552000028 (3 FLANGE)
0R 0MA552000029 (4 FLANGE) (OR EQUAL)

8" PIPE

8" PIPE

12"
BERM

3" REVEAL

12"
LEVEL

MONOLITHIC BITUMINOUS CONCRETE BERM (CAPE COD BERM) DETAIL
SCALE: N.T.S.

6" LOAM
BORROW & SEED

GUTTER LINE

COMPACTED
SUBGRADE

75°

TOP COURSE

BINDER COURSE

FOR PAVEMENT CONSTRUCTION
SEE BITUMINOUS PAVEMENT DETAIL

FULL DEPTH BITUMINOUS CONCRETE PAVEMENT DETAIL
SCALE: N.T.S.

COMPACTED SUBGRADE

12" GRAVEL BORROW SUBBASE
(TYPE B, MASSDOT M1.03.0)
 95% COMPACTION

2-1/2" BITUMINOUS CONCRETE PAVEMENT
TYPE I-1 BINDER COURSE
(MASSDOT SPEC 460, JOB MIX FORMULA
M3.11.03, TABLE A)
95% LABORATORY DENSITY

1-1/2" BITUMINOUS CONCRETE PAVEMENT
TYPE I-1 TOP COURSE
(MASSDOT SPEC 460, JOB MIX FORMULA
M3.11.03, TABLE A)
95% LABORATORY DENSITY

BITUMINOUS CONCRETE PAVEMENT RECLAMATION DETAIL
SCALE: N.T.S.

EXISTING SUBGRADE

DEPTH VARIES (8" MIN)
RECLAIMED PAVEMENT  &
EXISTING SUB BASE MIX
 95% COMPACTION

2-1/2" BITUMINOUS CONCRETE PAVEMENT
TYPE I-1 BINDER COURSE
(MASSDOT SPEC 460, JOB MIX FORMULA
M3.11.03, TABLE A)
95% LABORATORY DENSITY

1" BITUMINOUS CONCRETE PAVEMENT
TYPE I-1 TOP COURSE
(MASSDOT SPEC 460, JOB MIX FORMULA
M3.11.03, TABLE A)
95% LABORATORY DENSITY

12"
BERM

3" REVEAL

GUTTER LINE
TOP COURSE

BINDER COURSE

FOR PAVEMENT CONSTRUCTION
SEE BITUMINOUS PAVEMENT

DETAIL

CAST IN PLACE CONC.
BASE 3000 LB CONC.

#4 @ 12" E.W.
/ E.F.

UNDISTURBED
MATERIAL OR

STONE BEDDING

BUTYL JOINT
SEALANT (TYP.)

EXISTING DRAIN

BRICK INV.
(TYP.)

PROPOSED
DRAIN

CUT AND REMOVE EXIST.
DRAIN PIPE

4000 LB.
NON-SHRINK
GROUT
(TYP.)

PRECAST CONC.
SECTION W/ SLOTS FOR
EXIST DRAIN

12
"

6"
6"

4'-0" DIA.

TYPICAL DOGHOUSE MANHOLE
SCALE: N.T.S.

RETAINING WALL
(SEE DETAILS)
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RECHARGER 330XLHD
HEAVY DUTY CHAMBER

MINIMUM 95% COMPACTED FILL

PAVEMENT OR FINISHED GRADE CULTEC NO. 410 NON-WOVEN GEOTEXTILE AROUND STONE. TOP AND
SIDES MANDATORY, BOTTOM PER ENGINEER'S DESIGN PREFERENCE

6.0" [152 mm] MIN.

30.5" [775 mm]

6.0" [152 mm] MIN.

12.0' [3.66 m] MAX.
COVER DEPTH

58.0" [1473 mm] MIN.
CENTER TO CENTER

52.0" [1321 mm]12.0" [305 mm] MIN.

10.0" [254 mm] MIN. FOR PAVED
12.0" [305 mm] MIN. FOR UNPAVED

HVLV FC-24 FEED CONNECTOR
WHERE SPECIFIED

1-2 INCH [25-50 mm] WASHED, CRUSHED
STONE SURROUNDING CHAMBERS

CULTEC NO. 4800 WOVEN GEOTEXTILE  TO BE PLACED BENEATH INTERNAL MANIFOLD
FEATURE AND BENEATH ALL INLET/OUTLET PIPES (FOR SCOUR PROTECTION)

PROJECT ENGINEER OF RECORD OR GEOTECHNICAL CONSULTANT IS RESPONSIBLE FOR ENSURING THAT THE
REQUIRED BEARING CAPACITY OF SUB-GRADE SOILS HAS BEEN MET

PAVEMENT
OR FINISHED GRADE

12.0" [305 mm] MIN.

24.0" [610 mm] MIN.
SQUARE

14.5" [368 mm]

10.25"
[260 mm]

NEENAH FOUNDRY MODEL R-5900-A
(OR EQUAL) HEAVY DUTY FRAME AND LID

6.0" [150 mm] SDR-35 / SCH 40 PVC
(INSERTED 8.0" [203 mm] INTO CHAMBER)

TRIM CHAMBER INSPECTION PORT KNOCK-OUT TO
MATCH O.D. OF 6.0" [150mm] INSPECTION PORT PIPE

6.0" [150 mm] SDR-35 / SCH. 40 PVC COUPLING

6.0" [150 mm] SDR-35 / SCH. 40 PVC RISER

6.0" [150 mm] SDR-35 / SCH. 40 PVC ENDCAP
CLEAN-OUT ADAPTER W/ SCREW-IN CAP

FIELD PLACED CLASS "C" CONCRETE

12.0" [300 mm] SDR-35 / SCH. 40 PVC COLLAR

MAINTAIN 6.0" [152 mm] CLEARANCE BETWEEN
HEAVY DUTY LID AND PVC CLEAN-OUT CAP

PAVEMENT OR FINISHED GRADE

PAVEMENT SUB-BASE (WHEN APPLICABLE)

NATURALLY COMPACTED FILL

CULTEC NO. 410 NON-WOVEN
GEOTEXTILE AROUND STONE.
TOP AND SIDES MANDATORY,
BOTTOM PER ENGINEER'S
DESIGN PREFERENCE

CULTEC RECHARGER 330XLHD
HEAVY-DUTY CHAMBER

CULTEC HVLV FC-24 FEED CONNECTOR
WHERE SPECIFIED

7.5' [2.29 m] MIN.
CULTEC NO. 4800 WOVEN GEOTEXTILE

 BENEATH FEED CONNECTORS

10.0' [3.0 m] MIN.
CULTEC NO. 4800 WOVEN GEOTEXTILE

 BENEATH INLET PIPES

6.0 INCH [152 mm]  MIN. DEPTH OF
1-2 INCH [25-50 mm] WASHED, CRUSHED
STONE ABOVE CHAMBERS

12.0 INCH [305 mm] MIN. WIDTH
OF 1-2 INCH [25-50 mm] WASHED,
CRUSHED STONE BORDER
SURROUNDING ALL CHAMBERS

6.0 INCH [152 mm]  MIN. DEPTH OF
1-2 INCH [25-50 mm] WASHED, CRUSHED
STONE BENEATH CHAMBERS

PIPE PER ENGINEER DESIGN.
PIPE TO BE INSERTED 12.0 INCHES [305 mm] MIN. INTO CHAMBER.
MAXIMUM PIPE SIZE:
24" [600 mm] HDPE
24" [600 mm] PVC

TOP OF STONE

TOP OF CHAMBER

BOTTOM OF CHAMBER

BOTTOM OF STONE

GROUNDWATER

EL. 225.25

EL. 225.75

EL. 228.29

EL. 228.79

5.
0'

IN PAVEMENT
INSPECTION PORT DETAIL

SCALE: N.T.S.

CROSS SECTION
CULTEC RECHARGER 330XLHD

 SUBSURFACE INFILTRATION SYSTEM
SCALE: N.T.S.

PLAN VIEW
CULTEC RECHARGER 330XLHD

 SUBSURFACE INFILTRATION SYSTEM
SCALE: N.T.S.

                       10" MAX O.D. PIPE
(INTO SIDEWALL OF CHAMBER)

EL. 220.25
(TP #1)

2' 
M
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NOTES:

1. INJECTION MOLDED FITTING ARE AVAILABLE IN TEES, WYES, REDUCERS, 45° BENDS AND BELL/BELL COUPLERS.
2. WATERTIGHT (WT) JOINTS SHOWN. SOIL-TIGHT (ST) FITTINGS ARE ALSO AVAILABLE.

ROOF LEADER CONNECTION DETAIL
SCALE: N.T.S.

FOUNDATION DRAIN
(IF PROPOSED)

INJECTION
MOLDED WT

90° BEND
(MAY VARY)

INSERT INJECTION
MOLDED

GASKETED SPIGOT
BY BELL REDUCER
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WT TEE

FINISHED
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FACE

DOWNSPOUT ADAPTER
INSERTED IN RISER PIPE

GASKETED
CONNECTION

HDPE PIPE (TYP.)
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Assinippi Office Park
150 Longwater Drive, Suite 101
Norwell, MA 02061
P: 781.792.3900
F: 781.792.0333
www.mckeng.com
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