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WATERBODY

GEOTEXTILE

FABRIC

WATERBODY BANK

REMOVABLE

SEDIMENT

BARRIER (AS

REQUIRED)

(TYP)

SURFACE FLOW

DIVERTED BY

WATERBAR OR

BROADBASED DIP

PIPES MUST EXTEND 1 FT BEYOND ROAD

(TYP.)

FABRIC MUST EXTEND 6"-12" BEYOND STONE

12'-20'

CULVERT EQUIPMENT CROSSING

WETLAND BOUNDARY

 (TYP)

CLEAN STONE RAMP (TYP)

CLEAN STONE

RAMP (TYP.)

INTERLOCKING TIMBER

EQUIPMENT MATS OR

APPROVED EQUAL

GEOTEXTILE FABRIC

UNDER RAMP (TYP)

EQUIPMENT MAT

WETLAND

AREA

UPLAND

AREA

10' MIN.

EQUIPMENT MAT

(CABLING MATS 

3

16

"

GALV. CABLE)

WATER BAR

(AS REQUIRED)

(TYP.)

50' MIN.

(TYP.)

WETLAND EQUIPMENT CROSSING

DRAINAGE DITCH

SEDIMENT BARRIER

(AS REQUIRED)

RECEIVING PIT

(SEE NOTE #4)

SPOIL PILE

(TYP) -SEE

TABLE BELOW

CONSTRUCTION ENTRANCE

BERM TO DIVERT UPSLOPE

RUNOFF (AS REQUIRED)

TEMPORARY CULVERT PIPE

(AS REQUIRED)

BORE PIT

(SEE NOTE #4)

RAILROAD OR

PAVED ROAD

P
I
P

E
L

I
N

E

T
R

E
N

C
H

R
I
G

H
T

-
O

F
-
W

A
Y

SEDIMENT BARRIER

PIPELINE R.O.W.

PIPELINE R.O.W.

SPOIL PLACEMENT SETBACK REQ.

HT. FILL (FT) MIN. SETBACK (FT)

<10 10

10-25 25

25-50 50

>50 1 FT/FT HEIGHT

BORED ROAD/RAILROAD CROSSING

DIVERSION

TRENCH

(SEE NOTE 7)

TRENCH BREAKER/

HARD TRENCH PLUG

(SEE NOTE 2 & 9)

TEMPORARY BRIDGE EQUIPMENT

CROSSING

TRENCH BREAKER/HARD TRENCH PLUG

(SEE NOTE 2 & 9)

DIVERSION

TRENCH

(SEE NOTE 7)

R.O.W.

R.O.W.

WATERBODY

FLOW

PUMP (SEE NOTE 5)

SPOIL PILE (TYP.)

WATERBODY BANK

DISCHARGE HOSE

ENERGY DISSIPATING DEVICE

INTAKE HOSE

FILTER/SCREEN

SPOIL PILE

(TYP.)

SEDIMENT BARRIER

(DOWN SLOPE SIDE)

(TYP.)

FLUME PIPE

(SEE NOTE 6)

WATERBODY BOTTOM

WATERBODY

BANK

EXISTING

GROUND

WATER FLOW

SPOIL PIPE

(TYP.)

R.O.W.

R.O.W.

TRENCH BREAKER/HARD TRENCH PLUG

(SEE NOTE 2 & 10)

DIVERSION

TRENCH

(SEE NOTE 8)

DIVERSION

TRENCH

(SEE NOTE 8)

FLUME PIPE (FREE OF DENTS,

HOLES AND RUST)

(SEE NOTE 6)

TEMPORARY BRIDGE

EQUIPMENT CROSSING

(FIGURE NO. 2)

(TYP.)

TRENCH BREAKER/

HARD TRENCH PLUG

(SEE NOTE 2 & 10)

WATERBODY

SAND BAG

COFFERDAM

TRENCH BREAKER

TRENCH BREAKER

SEDIMENT BARRIER

SEDIMENT BARRIER

PIPELINE

EXCAVATED TRENCH

PIPELINE

WATER LEVEL

SPOIL PILE

(TYP.)

WATERBODY

BANK (TYP.)

SAND BAG DEWATERING

RECEPTICAL (AS REQUIRED)

FLUME CROSSING DRY WATERBODY CROSSING

DAM AND PUMP CROSSING

SOFT PLUG

(SEE NOTE 3)

R.O.W.

FABRICATED PIPE STRING

(SEE NOTE 8)

BRIDGE EQUIPMENT

CROSSING OR EQUIVALENT

DIVERSION

TRENCH (TYP.)

(SEE NOTE 8)

R.O.W.

WATERBODY

BANK

SPOIL PILE

(TYP.)

SEDIMENT BARRIER

(DOWN SLOPE SIDE) (TYP.)

DRY WATERBODY

SOFT PLUG

SPOIL PILE

(TYP.)

TRENCH BREAKER

FLUME CROSSING

MA_ES_DETAILS_001



MASSACHUSETTS

GV

CONSTRUCTION SPECIFICATIONS

PLAN VIEW

PROFILE

EXISTING

PAVEMENT

10'MIN.

10'MIN.

12'MIN.

50'MIN.

6"MIN.

50'MIN.

12'MIN.

1. STONE SIZE - 1-4" STONE PERMITTED FOR USE, OR RECLAIMED OR RECYCLED CONCRETE EQUIVALENT.

2. LENGTH - NOT LESS THAN 50 FEET (EXCEPT ON A SINGLE RESIDENCE LOT WHERE A 30 FOOT MINIMUM LENGTH WOULD APPLY).

3. THICKNESS - NOT LESS THAN SIX (6) INCHES.

4. WIDTH - TWELVE (12) FOOT MINIMUM, BUT NOT LESS THAN THE FULL WIDTH AT POINTS WHERE INGRESS OR EGRESS OCCURS. TWENTY-FOUR (24) FOOT IF SINGLE

ENTRANCE TO SITE.

5. FILTER CLOTH - WILL BE PLACED OVER THE ENTIRE AREA PRIOR TO PLACING OF STONE. GEOTEXTILE MUST MEET CRITERIA IN TABLE BELOW.

6. SURFACE WATER - ALL SURFACE WATER FLOWING OR DIVERTED TOWARD CONSTRUCTION ENTRANCES SHALL BE PIPED ACROSS THE ENTRANCE. IF PIPING IS

IMPRACTICAL, A MOUNTABLE BERM WITH 5:1 SLOPES WILL BE PERMITTED.

7. MAINTENANCE - THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL    PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS-OF-WAY, ALL

SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO PUBLIC RIGHTS-OF-WAY MUST BE REMOVED IMMEDIATELY.

8. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED WITH STONE AND WHICH DRAINS INTO AN APPROVED SEDIMENT TRAPPING DEVICE.

9. PERIODIC INSPECTION AND NEEDED MAINTENANCE SHALL BE PROVIDED AFTER EACH RAIN EVENT.

LIGHT DUTY

ROADS

EXISTING

PAVEMENT

4" TALL MOUNTABLE

BERM (SEE PROFILE)

ACCESS ROAD

EXISTING

GROUND

FILTER

CLOTH

HEAVY DUTY

HAUL ROADS

GRADE ROUGHFABRIC

PROPERTIES SUBGRADE GRADED

GRAB TENSILE

STRENGTH (LBS)

ELONGATION AT

FAILURE (%)

MULLEN BRUST

STRENGTH (LBS)

TEST

METHOD

PUNCTURE

STRENGTH (LBS)

EQUIVALENT

OPENING SIZE

AGGREGATE DEPTH

200 220 ASTM D1682

50 60 ASTM D1682

190 430 ASTM D3786

40 125

ASTM D3786 MODIFIED

40-80 40-80 US STD SIEVE

CW-02215

6 10

TABLE: CRITERIA FOR GEOTEXTILE

N.T.S

N.T.S

PIPELINE TRENCH

FABRICATED PIPE STRING

SIDEBOOM

SEDIMENT

BARRIER

(SEE NOTE 5)

EQUIPMENT MATS

℄ PIPELINE

SEDIMENT

BARRIER

TOPSOIL

SEDIMENT

BARRIER

SEDIMENT

BARRIER

TOP SOIL

PREFABRICATED

EQUIPMENT MAT

PIPE SUPPORT

MIN. 2 FT SPACING

INSTALLATION PROCEDURE

FABRICATED

PIPE STRING

EQUIPMENT

MATS

SIDEBOOM

SEDIMENT BARRIER

(TYP.)

SPOIL

℄ PIPELINE

SEDIMENT

BARRIER

SEDIMENT

BARRIER

FABRICATED

PIPE STRING

PREFABRICATED

EQUIPMENT MAT

TYPE II "SATURATED WETLAND"

INSTALLATION PROCEDURE

EQUIPMENT

WORK MATS

SPOIL

SEDIMENT

BARRIER

DITCH

SEDIMENT

BARRIER

(TYP.)

BACKHOE

SEDIMENT

BARRIER

℄ 
P

I
P

E
L

I
N

E

℄ 
T

R
E

N
C

H

50'25'

EDGE OF

WETLAND

TYPE III "INUNDATED WETLAND"

INSTALLATION PROCEDURE

TRENCH PLUG (TRENCH BREAKER)

ELEVATION

SECTION VIEW

CONSTRUCTION SPECIFICATIONS

1. WATER BARS ARE CONSTRUCTED BY FORMING A RIDGE OR RIDGE AND CHANNEL DIAGONALLY ACROSS

THE SLOPING RIGHT-OF-WAY.

2. INSTALL THE WATER BAR AS SOON AS THE RIGHT OF WAY IS CLEARED AND GRADED.

3. DISK OR STRIP THE SOD FROM THE BASE FOR THE CONSTRUCTED RIDGE BEFORE PLACING FILL.

4. TRACK THE RIDGE TO COMPACT IT TO THE DESIGN CROSS SECTION.

5. ALL WATER BARS SHALL BE CONSTRUCTED WITH A POSITIVE SLOPE TOWARDS A STABLE OUTLET. THE

ACTUAL OUTLET STRUCTURE SHALL BE COORDINATED WITH THE ENVIRONMENTAL INSPECTOR.

6. THE OUTLET SHALL BE LOCATED ON AN UNDISTURBED AREA. FIELD SPACING WILL BE ADJUSTED TO USE

THE MOST STABLE OUTLET AREAS. OUTLET PROTECTION WILL BE PROVIDED WHEN NATURAL AREAS ARE

NOT ADEQUATE.

7. POSITION OUTFALL TO PREVENT SEDIMENT DISCHARGE INTO WETLANDS, WATER BODIES, OR OTHER

SENSITIVE RESOURCES.

8. FILTER RUN-OFF WATER BY CONSTRUCTING THE OUTLET IN A WELL VEGETATED STABLE AREA OR BY

USING AN ENERGY DISSIPATING DEVICE (SILT FENCE, STRAW BALE BARRIER, EROSION CONTROL FABRIC),

AS DIRECTED BY THE ENVIRONMENTAL INSPECTOR.

9. SEED AND MULCH THE RIDGE AND CHANNEL IMMEDIATELY.

10. CONSTRUCT WATER BARS ON CONSTANT OR SLIGHTLY INCREASING GRADE NOT TO EXCEED 2%. AVOID

REVERSE GRADES .A CROSSING ANGLE OF APPROXIMATELY 60 DEGREES IS PREFERRED.

SLOPE

EARTHEN

RIDGE

6' MIN.

9"

18"

MIN.

CROSS SECTION

NOT TO SCALE

2:1 SIDE SLOPES OR FLATTER

(3:1 MIN. FOR VEHICLE CROSSING)

WATER BAR
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WATERBAR OUTLET APRON SILT CURTAIN

STRAW BALE BARRIER

CONSTRUCTION SPECIFICATIONS

ANGLE FIRST STAKE TOWARDS

PREVIOUSLY LAID BALE.

DRAINAGE AREA NO MORE THAN 1/4 ACRE PER 100 FEET OF STRAW BALE

DIKE FOR SLOPES LESS THAN 25%.

BEDDING DETAIL

NOT TO SCALE

2 RE-BARS, STEEL PICKETS

OR 2"X2" STAKES PLACED

1 1/2' TO 2' IN GROUND.

DRIVE STAKES FLUSH WITH

TOP OF BALE.

ANCHORING DETAIL

NOT TO SCALE

FLOW

BOUND BALES PLACED

ON CONTOUR.

4" VERTICAL FACE

FLOW

1. BALES SHALL BE PLACED AT THE TOE OF A SLOPE OR ON THE CONTOUR AND IN A ROW WITH ENDS TIGHTLY ABUTTING THE

ADJACENT BALES.

2. EACH BALE SHALL BE EMBEDDED IN THE SOIL A MINIMUM OF (4) INCHES, AND PLACED SO THE BINDINGS ARE HORIZONTAL.

3. BALES SHALL BE SECURELY ANCHORED IN PLACE BY EITHER TWO STAKES OR RE-BARS DRIVEN THROUGH THE BALE. THE

FIRST STAKE IN EACH BALE SHALL BE DRIVEN TOWARD THE PREVIOUSLY LAID BALE AT AN ANGLE TO FORCE THE BALES

TOGETHER. STAKES SHALL BE DRIVEN FLUSH WITH THE BALE.

4. INSPECTION SHALL BE FREQUENT AND REPAIR REPLACEMENT SHALL BE MADE PROMTLY AS NEEDED.

5. BALES SHALL BE REMOVED WHEN THEY HAVE SERVED THEIR USEFULLNESS SO AS NOT TO BLOCK OR IMPEDE STORM FLOW

OR DRAINAGE.

6. BALES SHALL NOT BE USED AS A SEDIMENT BARRIER IN LOCATIONS WHERE THEY ARE EXPECTED TO LAST LONGER THAN 3

MONTHS DUE TO NATURAL DEGRADATION.

7. LENGTH OF SLOPE ABOVE THE STRAW BALE BARRIER SHOULD NOT EXCEED THE LIMITS INDICATED.

SEDIMENT

BARRIER

SLOPE BREAKER

SEDIMENT BARRIER TO BE

INSTALLED FLUSH TO

SLOPE BREAKER

SLOPE BREAKER

HAY BALE

POST

F
L

O
W

10' MIN.

B

COFFER DAM

PIPELINE

CONSTRUCTION GRADING LIMIT

B

V
A

R
I
E

S
 
T

O

U
N

D
I
S

T
U

R
B

E
D

B
O

T
T

O
M

ROPE OR CABLE

WITH FLOATS

DISTANCE NECESSARY TO MAINTAIN

STRUCTURAL INTEGRITY OF CURTAIN

VARIES

APPROVED (TURBIDITY CURTAIN) GEOTEXTILE

FILTER FABRIC WITH FOLDS

FOR WATER FLUCTUATION

COFFER DAM

EXISTING GROUND/STREAMBANK

CHAIN OR WEIGHT

1
0

0
'
 
M

A
X

.
 
V

A
R

I
E

S

A
N

D
/
O

R
 
T

O
 
1

0
'

B
E

Y
O

N
D

 
G

R
A

D
I
N

G

L
I
M

I
T

S

ANCHOR LOCATION MIN. 3'

UPLAND OF O.H.W. MARK

EDGE OF WATERCOURSE &

LIMIT OF STONE PLACEMENT

ROPE OR CABLE WITH FLOATS TO HOLD

FILTER FABRIC

ANCHOR

TOP OF BANK

PLAN VIEW

SECTION B-B

PIPELINE

VARIES

NOTES:

1. TO BE USED IN AREAS AS OUTLINED IN THE CONSTRUCTION DRAWINGS OR AS ORDERED BY THE ENVIRONMENTAL INSPECTOR.

2. HEIGHT OF THE CURTAIN SHALL BE 20% GREATER THAN THE DEPTH OF THE WATER.

3. NOT PERMITTED FOR USE ACROSS WATERCOURSES.

4. AREA SHALL NOT CONTAIN LARGE CURVERT/DRAINAGE AREAS.

5. TURBIDITY CURTAIN SHALL BE A MAX OF 100' LONG FOR EACH SECTION OF CURTAIN REQUIRED. END SECTIONS SHALL TERMINATE 10' BEYOND THE LIMIT OF DISTURBANCE.

6. THE TURBIDITY CURTAIN SHALL BE PLACED AS CLOSE TO THE WORK AS POSSIBLE WITHOUT INTERFERING WITH CONSTRUCTION OPERATIONS.

7. THE WEIGHTED ANCHOR SYSTEM SHALL BE A TYPE THAT ALLOWS THE CURTAIN TO CONFORM TO THE CONTOUR OF THE BOTTOM OF THE WATERBODY.

SEE NOTE 7

SEE NOTE 6

PERCENT

SLOPE

MAXIMUM SLOPE

LENGTH (FT)

1 180

4 100

9 60

14 40

18 30

30 20

CONSTRUCTION SPECIFICATIONS

SAME ELEVATION

B

B

A

A

SPACING VARIES

DEPENDING ON

CHANNEL SLOPE

CUTOFF TRENCH

DESIGN BOTTOM

FILTER

FABRIC

CUTOFF TRENCH

18" WIDE

6" DEEP

PROFILE

NOT TO SCALE

SECTION B-B

NOT TO SCALE

SECTION A-A

NOT TO SCALE

24" MAX

@ CENTER

1.5'

MIN.

18"

1

1

1

1

1

2

1

2

6"

9"MIN.

24" MAX

@ CENTER

X

H

X =

H (Ft)

SLOPE (FT/FT)

S

L

O

P

E

WELL GRADED STONE 2 TO 9

INCHES IN SIZE

WELL GRADED STONE

2 TO 4 INCHES IN SIZE

1. STONE WILL BE PLACED ON A FILTER FABRIC FOUNDATION TO THE LINES, GRADES AND

LOCATIONS SHOWN IN THE PLAN.

2. SET SPACING OF CHECK DAMS TO ASSUME THAT THE ELEVATIONS OF THE CREST  OF THE

DOWNSTREAM DAM IS AT THE SAME ELEVATION OF THE TOE OF THE UPSTREAM DAM.

3. EXTEND THE STONE A MINIMUM OF 1.5 FEET BEYOND THE DITCH BANKS TO PREVENT CUTTING

AROUND THE DAM.

4. PROTECT THE CHANNEL DOWNSTREAM OF THE LOWEST CHECK DAM FROM SCOUR AND

EROSION WITH STONE OR LINER AS APPROPRIATE.

5. ENSURE THAT CHANNEL APPURTENANCES SUCH AS CULVERT ENTRANCES BELOW      CHECK

DAMS ARE NOT SUBJECT TO DAMAGE OR BLOCKAGE FROM DISPLACED STONE.

6. MAXIMUM DRAINAGE AREA 2 ACRES.

FILTER FABRIC

AASHOT #1 OR #2 CRUSHED STONE

(4 INCHES THICK)

DAM CREST

DAM TOE

SEDIMENT FENCE

ELEVATION VIEW

JOINING FENCE SECTION

PLAN VIEW

FABRIC PROPERTIES FOR SILT FENCE

FABRIC PROPERTY MINIMUM ACCEPTABLE VALUE TEST METHOD

CONSTRUCTION SPECIFICATIONS

WOVEN WIRE FENCE

(MIN. 14 GAUGE

W/ MAX. 6" MESH

SPACING)

36" MIN. LENGTH FENCE

POSTS DRIVEN MIN. 16"

INTO GROUND.

HEIGHT OF FILTER

= 18" MIN.

8" MIN.

F

L

O

W

F

L

O

W

8' MAX. C. TO C.

UNDISTURBED GROUND

EMBED FILTER FABRIC

A MIN. OF 6" IN GROUND.

4"

16"MIN.

WOVEN WIRE FENCE (MIN. 14 1/2 GAUGE

W/ MAX. 6" MESH SPACING) WITH FILTER

FABRIC

36" MIN. FENCE POST

FLOW

COMPACTED SOIL

20"MIN.

PERSPECTIVE VIEW

SECTION VIEW

1. WOVEN WIRE FENCE TO BE FASTENED SECURELY TO FENCE POSTS WITH WIRE TIES OR STAPLES. POSTS SHALL BE STEEL EITHER "T" OR "U" TYPE, PINE  OR

HARDWOOD.

2. FILTER CLOTH TO BE TO BE FASTENED SECURELY TO WOVEN WIRE FENCE WITH TIES SPACED EVERY 24" AT TOP AND MID SECTION. FENCE SHALL BE WOVEN

WIRE, 14 GAUGE, 6" MAXIMUM MESH OPENING.

3. WHEN TWO SECTIONS OF FILTER FABRIC ADJOIN EACH OTHER THEY SHALL BE OVER-LAPPED BY SIX INCHES AND FOLDED. FILTER FABRIC SHALL BE EITHER

FILTER X, MIRAFI 100X, STABILINKA T140N, OR APPROVED EQUIVALENT.

4. PREFABRICATED UNITS SHALL BE GEOFAB, ENVIROFENCE, OR APPROVED EQUIVALENT.

5. MAINTENANCE SHALL BE PERFORMED AS NEEDED AND MATERIAL REMOVED WHEN "BULGES" DEVELOP IN THE SILT FENCE.

6. MAXIMUM DRAINAGE AREA FOR OVERLAND FLOW TO A SILT FENCE SHALL NOT EXCEED 1/4 ACRE PER 100 FEET OF FENCE.

7. MAXIMUM ALLOWABLE SLOPE LENGTHS CONTRIBUTING RUNOFF TO SILT FENCE PLACED ON A SLOPE ARE AS FOLLOWS:

PERCENT

SLOPE

MAXIMUM SLOPE DISTANCE

ABOVE FENCE (FT)

2 250

5 180

10 100

20 50

30 30

PERCENT

SLOPE

MAXIMUM SLOPE DISTANCE

ABOVE FENCE (FT)

2 250

5 180

10 100

20 50

30 30
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EROSION CONTROL BLANKET

TRENCH DEWATERING

DEWATERING STRUCTURE

CONSTRUCTION SPECIFICATIONS

12"-24" DIAMETER

PERFORATED

CORRUGATED OR PVC

PIPE

12.0"

SIDE SLOPE

OPTIONAL

GROUND WATER TABLE

CLEAN WATER DISCHARGE

HOSE

12.0"

GROUND WATER

TABLE

PUMP

1.  PIT DIMENSIONS ARE OPTIONAL.

2. THE STANDPIPE SHOULD BE CONSTRUCTED BY PERFORATING A 12-24" DIAMETER CORRUGATED OR PVC PIPE.

3. A BASE OF 2" AGGREGATE SHOULD BE PLACED IN THE PIT TO A DEPTH OF 12". AFTER INSTALLING THE

STANDPIPE, THE PIT SURROUNDING THE STANDPIPE SHOULD BE BACKFILLED WITH 2" AGGREGATE.

4. THE STANDPIPE SHOULD EXTEND 12" ABOVE THE LIP OF THE PIT.

5. THE OUTLET SHALL BE FILTERED THROUGH AN APPROVED DEWATERING DEVICE TO PREVENT HEAVY SILT

LADEN WATER FROM DIRECTLY ENTERING A WATERBODY OR WETLAND.

6. THE OUTLET SHOULD BE SITUATED IN A WELL VEGETATED AREA.

SPOIL PILE

PUMP

FILTER FABRIC

FLOATING INTAKE

SUCTION LINE

PIPELINE TRENCH

20'

16'

8'

10'

3
6

'

1
8

'

*
*

*
*

8
'

1
2

'

ELEVATED WASHRACKELEVATED WASHRACK

EROSION CONTROL BLANKET
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S
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R
E

N
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H

R
O
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W
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Y

E
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R
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O
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R
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A

D

 
D

I
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C

H

R

U

N

 
O

F

F

R
O

A
D

 
D

I
T

C
H

SEDIMENT

BARRIER

SAND BAGS

NOTES:

1. INSTALL THE TEMPORARY CULVERT ACROSS THE PIPELINE TRENCH AT ROAD

CULVERT LOCATIONS WHERE THE PIPELINE TRENCH IS LOCATED BELOW THE ROAD

SURFACE. AN 8" MINIMUM DIAMETER CULVERT IS TO BE INSTALLED, HOWEVER, THE

TEMPORARY PIPE SHALL BE SIZED TO ADEQUATELY CONVEY THE MAXIMUM

ANTICIPATED FLOW AT THE TIME OF CROSSING.

2. REMOVE CULVERT WHILE BACK FILLING AND RESTORE AND STABILIZE ROAD DITCH

RUN OFF TO ORIGINAL CONDITION.

R
O

A
D

 
D

I
T

C
H

ROADWAY

SPOIL

FLUME PIPE

SAND BAGS

STABILIZED OUTLET

STABILIZED OUTLET

(RIPRAP APRON

OR EQUIVALENT)

NOTES:

1. INSTALL TEMPORARY CULVERT IN ROAD DITCH, ACROSS OPEN PIPELINE

TRENCH. AN 8" MINIMUM DIAMETER CULVERT IS TO BE INSTALLED. HOWEVER, THE

TEMPORARY PIPE SHALL BE SIZED TO ADEQUATELY CONVEY THE MAXIMUM

ANTICPATED FLOW AT THE TIME OF CROSSING.

2. REMOVE CULVERT WHEN BACK FILLING AND RESTORE AND STABILIZE ROAD DITCH

TO ORIGINAL CONDITION.

SAND

BAGS

E
X

I
S

T
I
N

G
 
R

O
A

D

E
X

I
S

T
I
N

G
 
R

O
A

D

C
U

L
V

E
R

T

EXISTING ROAD

SAND

BAGS

SAND

BAGS

SAND

BAGS

OPEN PIPELINE TRENCH

F
L

O
W

F
L

O
W

R
O

A
D

 
D

I
T

C
H

R
O

A
D

 
D

I
T

C
H

ENERGY DISSIPATER

STAKE DOWN HOSE

ELEVATE PLYWOOD OR STEEL PLATE TO

SERVE AS SPLASHBOARD. STONE PILE OR

OTHER SOLID MATERIAL MAY BE USED IN

LIEU OF THE PLYWOOD

WELL VEGETATED AREA

OR WATERBODY

USED FOR TRENCH DE-WATERING AND DAM AND PUMP

WATERBODY CROSSINGS

HAY BALES PLACED IN A

HALF CIRCLE OR A "U"

CONFIGURATION

(SEE NOTE 1)

WELL VEGETATED AREA

OR WATERBODY

TEMPORARY

WORK SPACE

TEMPORARY

WORK SPACE

TEMPORARY

WORK SPACE

TEMPORARY

WORK SPACE

T
O

P
 
O

F
 
B

A
N

K

E
D

G
E

 
O

F
 
W

A
T

E
R

B
O

D
Y

T
O

P
 
O

F
 
B

A
N

K

PIPELINE PIPELINE

*200'

*100'

*200'

*100'

*
4

0
'

*
6

0
'

*
4

0
'

*
6

0
'

*
4

0
'

*
6

0
'

*
4

0
'

*
6

0
'

T
O
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A
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E
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G
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W

A
T

E
R

B
O

D
Y

T
O

P
 
O

F
 
B

A
N

K

* FOOTAGES SHOWN ARE FOR EXAMPLE PURPOSES ONLY.

ACTUAL EXTRA WORK SPACE AREAS WILL VARY DEPENDING

ON INDIVIDUAL PROJECTS.

TEMPORARY BRIDGE EQUIPMENT

CROSSING OR EQUIVALENT

SEDIMENT BARRIER SEDIMENT BARRIER

50'
50'

TYP. R.O.W.

TYP. R.O.W.

TYP. R.O.W.

TYP. R.O.W.

V
A

R
I
E

S
 
(
S

E
E

 
P

L
A

N
S

)

V
A

R
I
E

S
 
(
S

E
E

 
P

L
A

N
S

)

NOTES:

1) ALL EXTRA WORK SPACES SHALL BE LOCATED AT LEAST 50 FEET FROM THE

WATERS EDGE, EXCEPT WHERE THE ADJACENT UPLAND CONSISTS OF

ACTIVELY CULTIVATED OR ROTATED CROPLAND OR OTHER DISTURBED

LAND.

2) THE CONSTRUCTION ROW SHALL BE LIMITED TO 75 FT WIDE WITHIN 50 FT

FROM THE WATERS EDGE UNLESS APPROVED OTHERWISE ON THE

CERTIFICATE.

SEDIMENT BARRIER
SEDIMENT BARRIER

TYPICAL EXTRA WORK SPACES AT 

WATERBODY CROSSINGS
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FILTER STRIPS

UNDISTURBED SOIL

BACKFILLED SUBSOIL

UNDISTURBED SOIL

NORMAL GROUND

GRADE

TOPSOIL

1

8

"

 

T

O

 

2

4

"

1

8

"

 

T

O

 

2

4

"

E

D

G

E

 

O

F

 

R

.

O

.

W

.

E

D

G

E

 

O

F

 

R

.

O

.

W

.

8

"

 

T

O

 

1

2

"

CREST OF BACKFILL TO BE 8" TO 12" HIGH OVER CENTER LINE OF

TRENCH AND FEATHERED OUT TO ZERO 18" TO 24" FROM TRENCH WALL

5

0

'
 

T

O

 

1

5

0

'

3

'
 

T

O

 

5

'

EDGE OF PIPELINE

TRENCH

FLOW OF WATER

E

D

G

E

 

O

F

 

R

.

O

.

W

.

E

D

G

E

 

O

F

 

R

.

O

.

W

.

U

N

D

I

S

T

U

R

B

E

D

V

E

G

E

T

A

T

E

D

 

A

R

E

A

U

N

D

I

S

T

U

R

B

E

D

V

E

G

E

T

A

T

E

D

 

A

R

E

A















TABLE H.1. APPLICATION RATES FOR DUST SUPPRESSANTS

PRODUCT WATER DILUTION TYPE

NOTE: THE ELEVATIONS AND DIMENSIONS WILL BE COMPLETED AS REQUIRED

FOR THE FINAL SUBMISSION.

CONSTRUCTION SPECIFICATIONS

   SUITABLE AREA AND IN SUCH A MANNER THAT IT WILL NOT ERODE.

MAXIMUM DRAINAGE AREA: 5 ACRES

   REMAINING DRAINAGE AREA HAS BEEN PROPERLY STABILIZED.

7. ALL CUT SLOPES SHALL BE 1:1 OR FLATTER.

6. THE SEDIMENT TRAP SHALL BE REMOVED AND AREA STABILIZED WHEN THE

   THAT EROSION AND WATER POLLUTION SHALL BE MINIMIZED.

5. CONSTRUCTION OPERATIONS SHALL BE CARRIED OUT IN SUCH A MANNER

4. THE STRUCTURE SHALL BE INSPECTED AFTER EACH RAIN AND REPAIRS  

   MADE AS NEEDED.

   CONTRIBUTORY DRAINAGE AREA.

1. VOLUME OF SEDIMENT STORAGE SHALL BE 1800 CUBIC FEET PER ACRE OF

   DIMENSIONS WHEN THE SEDIMENT HAS ACCUMULATED TO 1/2 THE DESIGN

   DEPTH OF THE TRAP. REMOVED SEDIMENT SHALL BE DEPOSITED IN A 

2. MINIMUM CREST WIDTH SHALL BE 4 x DRAINAGE AREA 

3. SEDIMENT SHALL BE REMOVED AND TRAP RESTORED TO ITS ORIGINAL 

MUST REMAIN

UNDISTURBED,

LEVEL, WELL

VEGETATED

OUTFLOW OF CLEANER WATER

C

R

E

S

T

 

W

I

D

T

H

SECTION A - A

EXCAVATED GRASS OUTLET SEDIMENT TRAP

CREST WIDTH (FT)=4xDRAINAGE AREA (ACRES)

INFLOW OF SEDIMENT LADEN WATER

DIKE IF REQUIRED TO DIVERT WATER TO TRAP

F

L

O

W

DIKE

F

L

O

W

F

L

O

W

NOTE: THE ELEVATIONS AND DIMENSIONS WILL BE

COMPLETED AS REQUIRED FOR THE FINAL SUBMISSION.

OUTLET PROTECTION

EARTH EMBANKMENT

NOTE:

CONSTRUCTION SPECIFICATION SHOULD BE ATTACHED TO THIS

DETAIL TO COMPLETE DESIGN.

MAXIMUM DRAINAGE AREA: 5 ACRES

RIPRAP

PROTECTION

ALL SLOPES 2:1 OR

FLATTER

SIZES OF PIPE NEEDED:

BARREL DIAMETER:

RISER DIAMETER:

F

L

O

W

EXCAVATE IF NECESSARY FOR

STORAGE

DESIGN VOLUME IS

        CU.FT.

PERFORATED RISER

1/4" TO 1/2" HARWARE

CLOTH WITH FILTER

FABRIC SECURELY

FASTENED.

EMBANKMENT SECTION THRU RISER

4.0'MIN.

12"

W

10.0'

1.0'

1'6"MIN.

ACCEPTABLE WATER

TIGHT JOINTS

WELD ALL

AROUND

5.0'MAX.

* RISER EMBEDDED 9" INTO

CONCRETE

OR

1/4" METAL PLATE WELDED ALL

AROUND.

W=DIAMETER OF

RISER +24"

SLOPE (%)

0

10

20

30

40

50

60

70

80

90

100

FILTER STRIP WIDTH (FT)

50

90

130

170

210

250

290

330

370

410

450





















STAKE TO THE SLOPE WITH WOOD PEGS OR STAPLE

PER MANUFACTURERS SPECIFICATION

STABILIZED FILL

JUTE OR EQUAL

EROSION

CONTROL FABRIC

DIVERSION BERM

STRAW

MULCH OR

EQUAL

PERMANENT BANK

STREAM BANK

T

Y

P

I

C

A

L

S

T

R

E

A

M

STRAW MULCH OR EQUAL

OVER SEED & FERTILIZER

EROSION CONTROL

FABRIC

12"

4' 4'

6"

STABILIZED FILL

NOTE

 PROVIDE MINIMUM OF 6" OF SOIL

 COVER OVER FIRST 12" OF EROSION

 CONTROL FABRIC AS SHOWN.

NOTES:

    EROSION CONTROL MATTING WILL BE

    INSTALLED WITHIN 50' OF BANK FOR ALL

    HQ/EV WATERSHEDS.

MA_ES_DETAILS_006



MASSACHUSETTS

GV

COMPOST SOCK SEDIMENT TRAP

NOTES:

COMPOST FILTER SOCK SHALL BE PLACED AT EXISTING LEVEL GRADE. BOTH ENDS OF THE SOCK SHALL BE EXTENDED AT LEAST 8 FEET

UP SLOPE AT 45 DEGREES TO THE MAIN SOCK ALIGNMENT. MAXIMUM SLOPE LENGTH ABOVE ANY SOCK SHALL NOT EXCEED 500 FEET.

TRAFFIC SHALL NOT BE PERMITTED TO CROSS FILTER SOCKS.

ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT REACHES 1/2 THE ABOVE GROUND HEIGHT OF THE SOCK AND DISPOSED IN THE

MANNER DESCRIBED ELSEWHERE IN THE PLAN.

SOCKS SHALL BE INSPECTED WEEKLY AND AFTER EACH RUN OFF EVENT. DAMAGED SOCKS SHALL BE REPAIRED ACCORDING TO

MANUFACTURE'S SPECIFICATIONS OR REPLACED WITHIN 24 HOURS OF INSPECTION.

BIODEGRADABLE FILTER SOCK SHALL BE REPLACED AFTER 6 MONTHS; PHOTODEGRADABLE SOCKS AFTER 1 YEAR. POLYPROPYLENE

SOCKS SHALL BE REPLACED ACCORDING TO MANUFACTURER'S RECOMMENDATIONS.

UPON STABILIZATION OF THE AREA TRIBUTARY TO THE SOCK, STAKES SHALL BE REMOVED. THE SOCK MAY BE LEFT IN PLACE AND

VEGETATED OR REMOVED. IN THE LATTER CASE, THE MESH SHALL BE CUT OPEN AND MULCH SPREAD AS SOIL SUPPLEMENT.

COMPOST FILTER SOCK

DEBRIS FROM SLOPE ABOVE IS

CAUGHT BY STEPS

CUT STEPS WITH DRAINAGE

TO THE BACK. AVOID LOW

SPOTS.

GROOVE BY CUTTING FURROWS

ALONG THE CONTOUR.

IRREGULARITIES IN THE SOIL

SURFACE CATCH RAINWATER AND

RETAIN LIME, FERTILIZER AND SEED.

STAIR STEPPING CUT SLOPES

GROOVING SLOPES

GREATER THAN VERTICAL

2-3' (DEPENDING ON

MATERIAL)

D
R

AIN
AG

E

6-15"

1-3"

CONSTRUCTION SPECIFICATIONS

STABLE OUTLET

S

L

O

P

E

PERMANENT DIVERSION

DESIGN TOP WIDTH

4'

DESIGN DEPTH

FLOW

0.5' FREEBOARD

3:1 SIDE SLOPE MAX

5%

2:1 BACK

SLOPE MAX

PERMANENT DIVERSION

CONSTRUCTION SPECIFICATIONS

STABLE OUTLET

S

L

O

P

E

TEMPORARY DIVERSIONS

CROSS SECTION

NOT TO SCALE

1. INSTALL TEMPORARY DIVERSIONS AS SOON AS THE RIGHT OF WAY IS CLEARED AND GRADED.

2. DIVERTED RUNOFF SHOULD OUTLET ONTO A STABILIZED OUTLET AREA, INTO A PROPERLY DESIGNED WATERWAY, GRADE STABILIZATION STRUCTURE OR  SEDIMENT

TRAPPING FACILITY. TEMPORARY PIPE SLOPE DRAINS MAY BE USED ALONG THE DIVERSIONS TO CARRY CONCENTRATED RUNOFF UPHILL OF THE DIVERSION SAFELY DOWN

STEEP SLOPES AND DISCHARGING INTO A STABILIZED WATER COURSE, SEDIMENT TRAPPING DEVICE OR ONTO A STABILIZATION AREA.

3. TRACK THE RIDGE TO COMPACT IT TO THE DESIGN CROSS SECTION.

4. VEHICLE CROSSING SHALL BE STABILIZED WITH GRAVEL. EXPOSED AREAS SHALL BE IMMEDIATELY SEEDED AND MULCHED.

5. PERIODICALLY INSPECT DIVERSIONS FOR EROSION DAMAGE AND SEDIMENT. CHECK OUTLET AREAS AND MAKE REPAIRS AS NEEDED TO RESTORE OPERATION.

6. THE GRADE MAY BE VARIABLE DEPENDING UPON THE TOPOGRAPHY AND MUST HAVE A POSITIVE GRADE TO THE OUTLET. THE MAXIMUM CHANNEL GRADE SHOULD BE LIMITED

TO 1%.

7. IF THE DIVERSION WILL BE IN PLACE FOR GREATER THAN 15 DAYS, IT SHOULD BE STABILIZED WITH TEMPORARY OR PERMANENT VEGETATION.

8. SIDE SLOPE:

TEMPORARY DIVERSION

NOTES:

1. ALLOW FOR A 3' SEPERATION BETWEEN THE TOPSOIL PILE AND THE TRENCH SPOIL.

2. RETURN TRENCH SPOIL TO TRENCH AND COMPACT. FEATHER OUT EXCESS SPOIL OVER STRIPPED AREA LEAVING A

LOW CROWN CENTERED OVER THE TRENCH. ALLEVIATE COMPACTION OF SUBSOILS OVER THE STRIPPED AREA.

3. RETURN TOPSOIL EVENLY OVER THE STRIPPED AREA AFTER TRENCH HAS SUFFICIENTLY SETTLED OR HAS BEEN

COMPACTED.

4. ALLEVIATE COMPACTION OF TOPSOIL OVER ENTIRE RIGHT-OF-WAY.

5. SEGREGATED TOPSOIL MAY NOT BE USED FOR PADDING THE PIPE.

6. INSTALL SEDIMENT BARRIER AS REQUIRED.

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

STRIPPED UP TO

12" OF TOPSOIL

EXCAVATED

SPOIL

UNDISTURBED SOIL

UNDISTURBED SOIL

SPOIL SIDE
WORK SIDE

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

C

L

TRENCH

WIDTH OF

TOPSOIL STRIPPING

ALSO USED IN NON-SATURATED WETLANDS

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

STRIPPED UP TO

12" OF TOPSOIL

EXCAVATED

SPOIL

UNDISTURBED SOIL

UNDISTURBED SOIL

SPOIL SIDE

WORK SIDE

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

C

L

TRENCH

WIDTH OF

TOPSOIL STRIPPING

2'

NOTES:

1. ALLOW FOR A 3' SEPERATION BETWEEN THE TOPSOIL PILE AND THE TRENCH SPOIL.

2. RETURN TRENCH SPOIL TO TRENCH AND COMPACT. FEATHER OUT EXCESS SPOIL OVER STRIPPED AREA LEAVING A LOW

CROWN CENTERED OVER THE TRENCH. ALLEVIATE COMPACTION OF SUBSOILS OVER THE STRIPPED AREA.

3. RETURN TOPSOIL EVENLY OVER THE STRIPPED AREA AFTER TRENCH HAS SUFFICIENTLY SETTLED OR HAS BEEN

COMPACTED

4. ALLEVIATE COMPACTION OF TOPSOIL OVER ENTIRE RIGHT-OF-WAY.

5. SEGREGATED TOPSOIL MAY NOT BE USED FOR PADDING THE PIPE

6. INSTALL SEDIMENT BARRIER AS REQUIRED

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

STRIPPED UP TO

12" OF TOPSOIL

EXCAVATED

SPOIL

UNDISTURBED SOIL

UNDISTURBED SOIL

SPOIL SIDE

WORK SIDE

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

C

L

TRENCH

WIDTH OF

TOPSOIL STRIPPING

EXTRA WORK

SPACE

25' TO 50'

TOP SOIL 

STORAGE SIDE

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

STRIPPED UP TO

12" OF TOPSOIL

EXCAVATED

SPOIL

UNDISTURBED SOIL

UNDISTURBED SOIL

SPOIL SIDE

WORK SIDE

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

C

L

TRENCH

WIDTH OF

TOPSOIL STRIPPING

EXTRA WORK

SPACE

25' TO 50'

TOP SOIL 

STORAGE SIDE

2'

DESIGN TOP WIDTH

4'

DESIGN DEPTH

FLOW

0.5' FREEBOARD

3:1 SIDE SLOPE MAX

5%

2:1 BACK

SLOPE MAX

1. INSTALL DIVERSIONS AS SOON AS THE RIGHT OF WAY IS CLEARED AND GRADED.

2. STABILIZE PERMANENT DIVERSIONS WITH VEGETATION OR MATERIALS SUCH AS RIPRAP, PAVING STONE, OR CONCRETE AS SOON AS POSSIBLE AFTER INSTALLATION. VEHICLE

CROSSING SHALL BE STABILIZED WITH GRAVEL. EXPOSED AREAS SHALL BE IMMEDIATELY SEEDED AND MULCHED.

3. TREES, BRUSH, STUMPS, AND OTHER OBJECTIONABLE MATERIAL SHALL BE REMOVED SO THE WILL NOT INTERFERE WITH PROPER FUNCTIONING OF THE DIVERSION.

4. DITCHES OR GULLIES WHICH MUST BE CROSSED SHALL BE FILLED AND COMPACTED PRIOR TO OR AS PART OF THE CONSTRUCTION.

5. THE BASE FOR THE DIVERSION RIDGE SHOULD BE PREPARED SO THAT A GOOD BOND IS OBTAINED BETWEEN THE ORIGINAL GROUND AND THE PLACED FILL.  VEGETATION

SHALL BE REMOVED AND THE BASE THOROUGHLY DISKED BEFORE PLACEMENT OF THE FILL. TRACK THE RIDGE TO COMPACT IT TO THE DESIGN CROSS SECTION.

6. DIVERTED RUNOFF SHOULD OUTLET ONTO A STABILIZED OUTLET AREA, INTO A PROPERLY DESIGNED WATERWAY, GRADE STABILIZATION STRUCTURE OR  SEDIMENT

TRAPPING FACILITY. PERMANENT PIPE SLOPE DRAINS MAY BE USED ALONG THE DIVERSIONS TO CARRY CONCENTRATED RUNOFF UPHILL OF THE DIVERSION SAFELY DOWN

STEEP SLOPES AND DISCHARGING INTO A STABILIZED WATER COURSE, SEDIMENT TRAPPING DEVICE OR ONTO A STABILIZATION AREA.

7. PERIODICALLY INSPECT DIVERSIONS FOR EROSION DAMAGE AND SEDIMENT. CHECK OUTLET AREAS AND MAKE REPAIRS AS NEEDED TO RESTORE OPERATION.

8. THE GRADE MAY BE VARIABLE DEPENDING UPON THE TOPOGRAPHY AND MUST HAVE A POSITIVE GRADE TO THE OUTLET. THE MAXIMUM CHANNEL GRADE SHOULD BE LIMITED

TO 1%.

9. THE GRADE MAY BE VARIABLE DEPENDING UPON THE TOPOGRAPHY AND MUST HAVE A POSITIVE GRADE TO THE OUTLET.

10. SIDE SLOPE:
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TEMPORARY SWALE
TOP SOIL SEGREGATION 3

TEMPORARY ACCESS FORD

WOODCHIP FILTER BERM

NOTES:

1. ALLOW FOR A 3' SEPERATION BETWEEN THE TOPSOIL PILE AND THE TRENCH SPOIL.

2. RETURN TRENCH SPOIL TO TRENCH AND COMPACT. FEATHER OUT EXCESS SPOIL OVER STRIPPED AREA LEAVING A LOW CROWN

CENTERED OVER THE TRENCH. ALLEVIATE COMPACTION OF SUBSOILS OVER THE STRIPPED AREA.

3. RETURN TOPSOIL EVENLY OVER THE STRIPPED AREA AFTER TRENCH HAS SUFFICIENTLY SETTLED OR HAS BEEN COMPACTED.

4. ALLEVIATE COMPACTION OF TOPSOIL OVER ENTIRE RIGHT-OF-WAY.

5. SEGREGATED TOPSOIL MAY NOT BE USED FOR PADDING THE PIPE.

6. INSTALL SEDIMENT BARRIER AS REQUIRED.

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

STRIPPED UP TO

12" OF TOPSOIL

EXCAVATED

SPOIL

UNDISTURBED SOIL
UNDISTURBED SOIL

SPOIL SIDE

WORK SIDE

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

C

L

TRENCH

WIDTH OF

TOPSOIL STRIPPING

EXTRA WORK

SPACE

25' TO 50'

TOP SOIL 

STORAGE SIDE

C

L

TRENCH

O

R

I
G

I
N

A

L

 
C

O

N

T

O

U

R

CUT

UNDISTURBED SOIL

EXCAVATED

SPOIL

STRIPPED UP TO

12" OF TOPSOIL

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

C
O

N
S

T
R

U
C

T
I
O

N
 
R

O
W

WIDTH OF

TOPSOIL STRIPPING

EXTRA WORK

STORAGE SIDE

SPACE

25' TO 50'

TOP SOIL 

FILL

3'

STABILIZE AS REQUIRED

WITH EROSION

CONTROL MATTING,

STRAW, ETC. TO

PREVENT EROSION

SEDIMENT BARRIER

AS REQUIRED

x

   UNDISTURBED STABILIZED AREA AT NON-EROSIVE VELOCITY.

CONSTRUCTION SPECIFICATIONS

   AS REQUIRED TO MEET THE CRITERIA SPECIFIED HEREIN AND BE FREE OF BANK

4. ALL TREES, BRUSH, STUMPS, OBSTRUCTIONS, AND OTHER OBJECTIONABLE MATERIAL

5. THE SWALE SHALL BE EXCAVATED OR SHAPED TO LINE, GRADE, AND CROSS SECTION

   SHALL BE REMOVED AND DISPOSED OF SO AS NOT TO INTERFERE WITH THE PROPER

   TRAPPING DEVICE.

2. DIVERTED RUNOFF FROM A DISTURBED AREA SHALL BE CONVEYED TO A SEDIMENT

1. ALL TEMPORARY SWALES SHALL HAVE UNINTERUPTED POSITIVE GRADE TO AN OUTLET.

6. FILLS SHALL BE COMPACTED BY EARTH MOVING EQUIPMENT.

3. DIVERTED RUNOFF FROM AN UNDISTURBED AREA SHALL OUTLET DIRECTLY INTO AN

EXISTING GROUND

C MIN.

STORAGE AREA

CROSS SECTION

D MIN. LEVEL

SLOPE 2:1 OR FLATTER

SLOPE 2:1 OR

FLATTER SWALE A     SWALE B

C     1'         1'

D     4'         6'

   FUNCTIONING OF THE SWALE.

   PROJECTIONS OR OTHER IRREGULARITIES WHICH WILL IMPEDE NORMAL FLOW.

7. ALL EARTH REMOVED AND NOT NEEDED FOR CONSTRUCTION SHALL BE PLACED SO

   THAT IT WILL NOT INTERFERE WITH THE FUNCTIONING OF THE SWALE.

8. STABILIZATION SHALL BE AS PER THE FLOW CHANNEL STABILIZATION CHART BELOW:

9. PERIODIC INSPECTION AND REQUIRED MAINTENANCE MUST BE PROVIDED AFTER EACH

   RAIN EVENT.

PLAN VIEW

OUTLET AS REQUIRED

SEE ITEM 8 BELOW.

TYPE OF      CHANNEL

TREATMENT    GRADE              A(5 AC. OR LESS)                   B(5 AC -10AC)      .

1        0.5-3.0%     SEED AND STRAW MULCH             SEED AND STRAW MULCH

2        3.1-5.0%     SEED AND STRAW MULCH             SEED USING JUTE OR EXCELSIOR

3        5.1-8.0%     SEED WITH JUTE OR EXCELSIOR, SOD

                                                      RECYCLED CONCRETE EQUIVALENT

4        8.1-20.%     LINED WITH 4-8" RIP-RAP

LINED WITH 4-8" RIP-RAP OR

.

.

ENGINEERED DESIGN

Damaged pipe sections shall be replaced within 24 hours. Leaking connections shall be repaired immediately.

N

E

W

 
A

C

C

E

S

S

 
R

O

A

D

WATERBODY CHANNEL

WATER LEVEL

AGGREGATE

W

A

T

E

R

B

O

D

Y

SURFACE FLOW DIVERTED

BY SWALE (TYP.)

AGGREGATE BED

OVER GEOTEXTILE

FILTER FABRIC

AGGREGATE APPROACH 5:1

MAXIMUM SLOPE ON ROAD

AASHTO DESIGNATION NO. 1

MIN. ACCEPTABLE AGG. SIZE

4' MAXIMUM

BANK HEIGHT

SURFACE FLOW DIVERTED

BY SWALE

ORIGINAL WATERBODY

BANK

GEOTEXTILE FILTER

FABRIC

MAX 4'

NOTES

1. THIS METHOD IS INTENDED FOR USE BY CLEARING EQUIPMENT AND CONSTRUCTION EQUIPMENT REQUIRED TO CONSTRUCT A

TEMPORARY BRIDGE CROSSING PRIOR TO PIPE INSTALLATION (E.G. TRENCHING), UNLESS OTHERWISE APPROVED BY THE

APPLICABLE REGULATORY AGENCY. UNLESS OTHERWISE APPROVED, THE CONTRACTOR SHALL LIMIT THE NUMBER OF CROSSINGS

TO ONE PER PIECE OF EQUIPMENT.

2. THIS METHOD SHALL ONLY BE USED IF IT WILL NOT AFFECT AQUATIC LIFE SUCH AS FISH MIGRATION OR SPAWNING. COORDINATION

WITH THE APPLICABLE PERMITTING AGENCY WILL BE REQUIRED PRIOR TO INSTALLATION.

3. THE ACCESS FORD SHALL BE CONSTRUCTED PERPENDICULAR TO THE WATERBODY BANKS TO MINIMIZE IMPACTS

4. A SWALE SHALL BE CONSTRUCTED AT BOTH APPROACHES A MAXIMUM OF 50' FROM THE EDGE OF THE WATERBODY BANK TO DIVERT

RUNOFF AND PREVENT IT FROM DIRECTLY ENTERING THE WATERBODY.

5. THE MAXIMUM HEIGHT BETWEEN THE INVERT OF THE WATERBODY AND THE WATERBODY TOP OF BANK IS 4'. THIS METHOD SHALL

NOT BE USED IF THE BANK HEIGHT EXCEEDS 4'.

6. ALL AREAS DISTURBED BY THE ACCESS FORD SHALL BE STABILIZED AS SOON AS PRACTICAL, BUT NO LATER THAN 14 CALENDAR

DAYS AFTER REMOVAL.

UPLAND AREAS

(TYP.)
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ROCK FILTER OUTLET
ROCK FILTER

PLAN VIEW

SECTION A-A

SECTION B-B

WIDTH OF BOTTOM TO VARY

FROM 1/2 PIPE DIAMETER AT PIPE OUTLET TO

EXISTING CHANNEL BOTTOM AT END OF APRON.

GEOTEXTILE FILTER FABRIC OR

GRADED AGGREGATE FILTER

MINIMUM DEPTH OF RIPRAP = MAXIMUM DEPTH OF FLOW

(DOWNSTREAM NORMAL DEPTH OR DISCHARGE DEPTH,

WHICHEVER IS GREATER).

SLOPE TO VARY FROM 2:1 AT PIPE OUTLET

TO EXISTING CHANNEL SLOPE AT END OF

APRON.

4"

VARIES

CROSS SECTION A-A

6"

S=0%

PROFILE VIEW

1'MIN.

3'MIN.

S

DOWNSTREAM

CHANNEL INVERT

TOE KEY SAME AS

FLARED OUTLET

NO OVERFALL

6"MIN.

La

PLAN VIEW

TOP OF RIPRAP

SLOPE = 0%

VARIES

NOTE: DISCHARGE TO CONFINED

CHANNEL SECTION

TOP OF CHANNEL

GRADED

AGGREGATE

FILTER

OR GEOTEXTILE

FILTER FABRIC

NOTES:

1. THE OUTLET PROTECTION MAY BE DONE USING ROCK RIPRAP, GROUTED

RIPRAP, OR GABIONS. RIPRAP SHALL BE COMPOSED OF A WELL-GRADED

MIXTURE OF STONE SIZE SO THAT 50 PERCENT OF THE PIECES, BY WEIGHT,

SHALL BE LARGER THAN THE D50 SIZE DETERMINED BY USING THE CHART. A

WELL-GRADED MIXTURE, AS USED HEREIN, IS DEFINED AS A MIXTURE

COMPOSED PRIMARILY OF LARGER STONE SIZES, BUT WITH A SUFFICIENT

MIXTURE OF OTHER SIZES TO FILL THE SMALLER VOIDS BETWEEN THE STONES.

THE DIAMETER OF THE LARGEST STONE SIZE IN SUCH A MIXTURE SHALL BE 1.5

TIMES THE D50 SIZE.

2. THE MINIMUM THICKNESS OF THE RIPRAP LAYER SHALL BE 1.5 TIMES THE

MAXIMUM STONE DIAMETER FOR D50 OF 15 INCHES OR LESS; AND 1.2 TIMES THE

MAXIMUM STONE SIZE FOR D50 GREATER THAN 15 INCHES.

D 50

(IN)

d max

(in)

MIN.

BLANKET

THICKNESS

(IN)

4 6 9

6 9 14

9 14 20

12 18 27

15 22 32

18 27 32

21 32 38

24 36 43

GRANULAR FILL

CONCRETE HEADWALL OR

FLARED END SECTION

WATERBODY CROSSING

HORIZONTAL DIRECTION DRILL

(HDD)

TYPICAL DRAIN TILE REPAIR

ACROSS TRENCH (1)

TYPICAL DRAIN TILE REPAIR

ACROSS TRENCH (2)

PLASTIC SUPPORT PIPE

MINIMUM 18"-24" COVER OR AS REQUIRED BY

STATE AGENCIES OR LOCAL NRCS

RECOMMENDATIONS

NATURAL GROUND

EXISTING

DRAIN TILE

EXISTING

DRAIN TILE

IF EXISTING TILE IS CLAY, CERAMIC OR

CONCRETE, WRAP THE NEW CONNECTION

WITH PLASTIC OR SEAL WITH SACKRETE TO

PREVENT SOIL INTRUSION

BACK FILL TO BE TAMPED IN 6" LAYERS

BENEATH AND AROUND SUPPORT PIPE

WHEN SOIL IS NOT OVERLY SATURATED

A

A

3'-0" MINIMUM

EACH SIDE

BOTH ENDS OF SUPPORT

PIPE SHOULD REST ON A

MINIMUM OF 3 FEET OF

UNDISTURBED SOIL

INSERT INTERNAL COUPLER

BETWEEN EXISTING TILE AND

NEW TILE AT BOTH ENDS

PIPELINE

SANDBAG SUPPORTS OR BAGS OF SACKRETE

NOTES:

1. SUPPORT PIPE TO BE OF 0.250" WALL THICKNESS OR HEAVIER. WHERE

THE SUPPORT PIPE IS OVER 30" IN LENGTH OR IN SATURATED AREAS.

PERFORATIONS TO THE SUPPORT PIPE MAY BE REQUESTED.

2. REPLACEMENT TILE TO BE HEAVY DUTY HIGHWAY GRADE

PERFORATED PLASTIC DRAIN TUBING (ADS TYPE N-12) CONFORMING TO

THE AASHTO M.252 SPECIFICATION.

3. IF THE TRENCH WIDTH EXCEEDS 10 FEET, SUFFICIENT STABILITY

SHALL BE PROVIDED TO THE SUPPORT PIPE TO PREVENT SAGGING.

RIGID SUPPORT PIPE

DRAINAGE TILE

SECTION A-A

FOR UP TO

10" DRAIN TILE

DRAINAGE TILE SUPPORT SIZE

3" TO 5" 6" PIPE

6" 8" PIPE

7" TO 8" 10" PIPE

9" TO 10" 12" PIPE

12" W12 X 14

15" TO 18" W16 X 26

OVER 18" W18 X 46

15'-0" 35'-0" 25'-0"

TYPICAL SPOIL SIDE TYPICAL WORKING SIDE TYPICAL TOPSOIL SIDE

DITCH SPOIL

DRAIN PROBE

STRIPPED TOPSOIL

PIN FLAGS TO IDENTIFY

LOCATIONS OF DRAIN TILE

EQUIPMENT RUTS

EXISTING UNDISTURBED

DRAIN TILE

COLLAPSED OR BROKEN DRAIN TILE

SHOULD BE CHECKED, REMOVED AND

REPLACED AS NECESSARY

EXISTING UNDISTURBED

DRAIN TILE

"

B

"

3'

3'

B

B

P
I
P

E
L

I
N

E

CROSS SECTION "B-B" IS THE SAME AS CROSS

SECTION "A-A", MINUS THE SAND BAG TRENCH

BREAKER. MINIMUM OF 1"-2" WASHED STONE,

4"-6" THICK UNDERNEATH,TO BE PLACED

AROUND THE SIDES AND OVER TOP OF THE

BRIDGING SLEEVE.

"

A

"

3'

3'

A

A

P
I
P

E
L
I
N

E

PIPELINE

DRAINLINE

FIRM NATIVE SUBSOIL STRIPPED OF

TOPSOIL

BRIDGING SLEEVE

"B"

IF DISTANCE "B" DOES NOT EXCEED 10 FEET, THE

SCHEDULE 80 PERFORATED BRIDGING-SLEEVE DOES

NOT REQUIRE SUPPORT UNDER THE

BRIDGING-SLEEVE.

IF DISTANCE "A" EXCEEDS 10 FEET, THE SCHEDULE

80 PERFORATED BRIDGING-SLEEVE REQUIRES A

MODIFIED SANDBAG TRENCH BREAKER UNDER THE

BRIDGING SLEEVE.

PIPELINE

DRAINLINE

FIRM NATIVE SUBSOIL STRIPPED OF

TOPSOIL

BRIDGING SLEEVE

"A"

SANDBAGS

THE BRIDGING-SLEEVE DRAIN REPAIR RESTS ON THE UPGRADIENT

SIDE OF THE MODIFIED SANDBAG TRENCH BREAKER. THE HIGHER

PORTION OF THE TRENCH BREAKER IS ON THE DOWN GRADIENT SIDE

OF THE REPAIR.

NOTE:

1.IF THE REPAIR OF THE SEVERED DRAINLINE CROSSES THE PIPELINE TRENCH AT AN ANGLE REQUIRING MORE THAN 20' OF

BRIDGING-SLEEVE BETWEEN THE FARTHEST ENDS OF THE FIRM SHELVES, MODIFY THE CROSSING ANGLE TO SHORTEN THE TOTAL

LENGTH OF THE CROSSING AND THEN TIE TO THE EXISTING DRAIN TILE.

2. ALL DRAIN TILE REPAIRS CONSISTING OF PLASTIC PIPE SHALL CONFORM TO THE AASHTO M.252 SPECIFICATION.

PIPELINE

TRENCH FLOOR

BACKFILL

TOPSOIL

MIX OF 1"-2" WASHED STONE APPLIED 6"

THICK ON THE UPGRADE SIDE AND OVER THE

TOPSIDE OF THE SCHEDULE 60

BRIDGING-SLEEVE (WITH DRILLED HOLES)

MODIFIED SANDBAG TRENCH BREAKER AS A SHELF

SUPPORT FOR DRAIN REPAIRS EXCEEDING 10 FEET

BETWEEN TRENCH WALLS

A

A

A

A

C

C

OUTLET CROSS-SECTION

UP-SLOPE FACE

RIP RAP OUTLET

PROTECTION

TYPICAL ACCESS ROAD

CROSS SECTION
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MASSACHUSETTS

GV

100' CORRIDOR

(GREEN FIELD 50/50)

100' CORRIDOR PARALLEL

TO NON DEFINING LINE

(EXISTING TGP)

TYPICAL 95' CONSTRUCTION

WORKSPACE ADJACENT TO

POWERLINE EASEMENT

100' CORRIDOR PARALLEL TO

DEFINING LINE (EXISTING TGP)
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MASSACHUSETTS

GV

20" PIPELINE

TAKE-UP & RELAY

MA_ES_DETAILS_011
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