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9.0 STANDARDS AND SPECIFICATIONS
FOR

SEDIMENT TRAPS

Defigition

A temporary sediment control device formed by excavation and/or an embankment with an approved outlet
used to intercept sediment laden runoff and to retain the sediment.

Purpose

The purpose of a2 sediment trap is to intercept sediment laden runoff and trap the sediment in order to protect
drainageways, properties, and rights-of-way downstream of the sediment trap from sedimentation.

Conditions Where Practice Applies

A sediment trap is installed at points of discharge from a disturbed area.

Wet and Drv Storage

The storage requirement for sediment traps I, II and IV and sediment basins is 3600 cubic feet per acre of
contributory drainage area. The sediment traps and basins storage volume of 3600 cubic feet minimum per
acre shall be divided equally into "dry" or dewatered storage and "wet" or retention storage. The basins and
traps will be dewatered to the wet pool elevation corresponding to 1800 cubic feet of storage per acre of

drainage. Sediment trap III consists of only "wet" storage and the volume required is 5400 cubic feet per acre
of drainage area.

Design Criteria

1. The maximum drainage area for each type sediment trap shall be as follows:

Practice # Practice Type Max. Drainage Area
ST-I Pipe Outlet 5.0ac.

ST-II Stone OQutlet 5.0 ac.

ST-1II Rip-rap Outlet 10.0 ac.

ST-1V Stone Outlet/Rip-rap Outlet 10.0 ac.

2. The volume of a natural sediment trap may be approximated by the equatioh:

Volume (f) = 0.4 x surface area (f>) x maximum depth (ft).
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3. Sediment traps shall be located so that they can be instalied prior to grading or filling. Traps must (

not be located any closer than 20 feet from an existing building foundation. Care must be taken when
placing sediment traps in structural fill areas (i.e. proposed roadways and building foundations).
When these traps are removed the wet soil around the traps must also be removed to facilitate
compaction. Trap bottoms shall be generally level. Plan view must indicate bottom dimensions.
Showing contours/grading of traps may be required on plans to ensure constructability.

Locate traps to:
a. Obtain maximum storage benefit from the terrain with a 2:1 length to width ratio desired.
b. Facilitate cleanout.
¢. Facilitate disposal of the trapped sediment.

4. Sediment shall be removed and the trap restored to the original dimensions when the sediment has

accumulated to one half of the wet storage depth of the trap. Sediment removed from the trap shall
be deposited in a protected area and in such a manner that it will not erode.

5. All embankments for sediment traps shall not exceed 4’ in height as measured at the low point
of the original ground along the centerline of the embankment. Embankments shall have a
minimum 4’ wide top and side slopes of 2:1 or flatter. The embankment shall be compacted by
traversing with equipment while it is being constructed. Once constructed the top and outside face
of the embankment shall be stabilized with seed and mulch. Points of concentrated inflow shall be
protected in accordance with Grade Stabilization Structure criteria. The remainder of the interior
slopes should be stabilized (one time) with seed and muich upon trap completion and monitored and
maintained erosion free during the life of the trap.

The elevation of the top of any dike directing water to any sediment trap will equal or exceed the
maximum elevation of the embankment along the entire length of the trap.

6. All excavation operations shall be carried out in such a manner that erosion and water pollution
shall be minimized. Sediment traps shall have 2:1 or flatter side slopes.

7. The outlet shall be designed, according to the standards set forth herein, constructed and
maintained in such a manner that sediment does not leave the trap and that erosion at or below the
outlet does not occur. Sediment traps must outlet onto stabilized (preferably undisturbed) ground,
into a watercourse, stabilized channel, or into a storm drain system.

8. Following completion of all construction and stabilization at a site, all temporary sediment traps
shall be removed and the areas occupied by the traps shall be graded and stabilized. Slope Silt Fence
or other sediment control devices may be required during trap removal.
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Trap details needed on_Soil Erosion and Sediment Control Plans

There is no standard symbol for a sediment trap. Each trap shall be delineated on the plans in such a manner
that it will not be confused with any other features. Each plan shall include ail the information necessary to
properly construct and maintain the trap. If tablular form is used to present the numbered information below,
then each trap on the plan shall have a number and the numbers shall be consecutive. Please use caution in

siting sediment traps, plot contours if necessary to ensure constructability. The following information, at a
minimum, shall be shown for each trap on the plans:

Trap number.

Type of trap (ST-I, ST-II, etc.).

Drainage area (5 acres max. for ST-I and ST-II, 10 acres max. for ST-III and ST-IV).
Storage required (total).

Storage provided (total).

Weir length or pipe size, outfall length (for ST-IV) and channel depth (for ST-III).
Storage depth below outlet and cleanout elevation.

Embankment height and elevation (if applicable).

Typical detail of each trap used.

0 Trap bottom, wet storage limit and crest elevations.

SOPNAUA LN -
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Individual Practice Design Criteria

9.1 Pipe Outlet Sediment Trap ST-I

This practice consists of a trap formed by an embankment or excavation. The outlet for the trap is through
a perforated riser and a barrel pipe through the embankment. The barrel pipe and riser shall be made of

corrugated metal or PVC pipe. All pipes shall be circular and watertight. The top of the embankment shall
be at least 1 foot above the crest of the riser.

The riser shall be perforated above the wet pool elevation. Perforations shall be slits 1/2" wide by 6 inches
in length or 1 inch diameter holes spaced six (6) inches both vertically and horizontally.

No perforations will be allowed within six (6) inches of the top of the horizontal barrel. All pipe connections
shall be watertight. The riser shall be wrapped with 1/2" hardware cloth (wire) then wrapped with Geotextile
Class E" and secured with strapping or connecting bands at the top and bottom of the ¢loth. The hardware
cloth and geotextile shall cover an area at least six (6) inches above the highest perforation and six (6) inches
below the lowest perforation. The top of the riser pipe shall have a trash rack/anti-vortex device that meets
the requirements of Detail 16 and shall not be covered with geotextile fabric.

The riser shall have a base with sufficient weight to prevent flotation of the riser. Two approved bases are:

1. A concrete base twice the diameter of the riser, 12" thick with the riser embedded 9" into the
concrete base (see Detail 15).

2. A 1/4" inch minimum thickness steel plate attached to the riser by a continuous weld around the
circumference of the riser to form a watertight connection. The plate shall have 2’ of stone, gravel,
or recycled concrete placed on it to prevent flotation. In either case, each side of the square base
measurement shall be the riser diameter plus 24 inches.

Note: Pipe outlet sediment traps shall be limited to five (5) acres maximum drainage area.

Table 7 Pipe Qutlet Diameter Selection

Minimum Sizes Minimum Sizes Minimum Sizes Maximum
Barrel Diam. Riser Diam. Trash Rack Diam. Drainage Area
(Inches) (Inches) (Inches) (Acres)
12" 15" 21 1
15" 18" 27" 2
18" 21" 30" 3
21" 24" 36" 4
21" | 27" 42" 3
Cc-94
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10.

1.

Construction Specifications

The area under the embankment shall be cleared, grubbed and stripped of any vegetation and root
mat. The pool area shall be cleared.

The fill material for the embankment shall be free of roots or other woody vegetation as well as
oversized stones, rocks, organic material, or other objectionable material. The embankment shall
be compacted by traversing with equipment while it is being constructed.

The total trap volume shall be 3600 cubic feet/acre of contributory drainage area (See Table 9).
The top of the embankment must be > 1’above the crest of the riser.

Sediment shall be removed and the trap restored to its original dimensions when the sediment has

accumulated to one half of the wet storage depth of the trap (900 cf/ac). The sediment shall be

deposited in a suitable area and in such a manner that it will not erode.
The structure shall be inspected periodically and after each rain and repairs made as needed.

Construction operations shall be carried out in such a manner that erosion and water pollution are
abated. Once constructed, the top and outside face of the embankment shall be stabilized with
seed and mulch. Points of concentrated inflow shall be protected in accordance with Grade
Stabilization Structure criteria. The remainder of the interior slopes should be stabilized (one

time) with seed and muich upon trap completion and monitored and maintained erosion free
during the life of the trap.

The structure shall be removed and area stabilized when the drainage area has been permanently
stabilized.

All cut and fill slopes shall be 2:1 or flatter.
All pipe connections shall be watertight.

Above the wet storage elevation, the riser shall be perforated with 1/2" wide by 6" long slits or

1" diameter holes spaced 6" vertically and horizontally. No perforations will be allowed within
6" of the horizontal barrel.

The riser shall be wrapped with 1/2" hardware cloth (wire) then wrapped with Geotextile Class
E". The geotextile fabric shall extend 6" above the highest slit and six 6" below the lowest slit.
Where ends of geotextile fabric come together, they shall be overlapped, folded and fastened to
prevent bypass. Geotextile fabric shall be replaced as necessary to prevent clogging.

C9-5
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12.

Straps or connecting bands shall be used to hold the geotextile fabric and wire fabric in place and ( ,

~ shall be placed at the top and bottom of the cloth.

13.

14.

15.

16.

17.

18.

19.

Fill material around the pipe spillway shall be hand compacted in 4" layers. A minimum of 2’

of hand-compacted backfill shall be placed over the pipe spillway before crossing it with
construction equipment.

The riser shall be anchored with either a concrete base or steel plate base to prevent flotation.
Concrete bases shall be at least twice the riser diameter and 12" thick with the riser embedded
9", Steel bases shall be at least twice the riser diameter, 1/4" minimum thickness plate, attached
to the bottom of the riser with a continuous weld to form a watertight connection, and covered
with 2’ of stone, gravel, or tamped earth.

Anti seep collars shall be designed in accordance with Table 16 and Details 13 and 14.
Concentric trash rack and anti-vortex device design details are on Detail 16.

Refer to Section D for dewatering requirements of sediment traps.

Qutlet - An outlet shall be provided, including 2 means of conveying the discharge in an erosion
free manner to an existing stable channel. Protection against scour at the discharge end of the
pipe spillway shall be provided in accordance with the Standards and Specifications for Rock
Outlet Protection or a practice from Section B - Grade Stabilization Structures.

Where discharge occurs at the property line, local ordinances and drainage easement requirements
‘hall be met.

C-9-6
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DETAIL 8 - PIPE OUTLET SEDIMENT TRAP - ST I

2" HARDWARE CLOTH (WIRE) WITH
FILTER CLOTH SECURELY FASTENED TO

FLOW
PERFORATED RISER ;4/’//’

EXCAVATE AS
NECESSARY

COMPACTED EARTH FOR STORAGE

EMBANKMENT

NQ
PERSPECTIVE VIEW

4° MINIMUM
TOP WIDTH —*~| = Y
RIP-RAP PROTECTION / VMIN-[)y  CREST , }
I B DRY STORAGE 4’ MAXIMUM
ANTI-SEEP = HEIGHT (FILL)
COLLAR Y WET STORAGE
PHRNHNIN S , .
===
18 MINIMUM ' BOTTOM
THICKNESS fem—=| 10’ MINIMUM LENGTH WATERTIGHT
OF 4“~12" BANDS
STONE

CEOTEXTILE CLASS ¢ NOTE: RISER EMBEDDED 9“ INTO

_ CONCRETE OR '-* STEEL
EMBANKMENT SECTION PLATE ATTACHED TO RISER
THROUGH RISER WITH A CONTINUOUS WELD

ON BOTTOM AND 2' OF STONE
PLACED ON STEEL PLATE

TWICE THE RISER DIAMETER
Construction Specificatjons (MIN.)

1. The orea under the embankment shall be cleared. grubbed and stripped of
any vegetation and root mat. The pool area shall be cleared.

2. The fill moterial for the embankment shal! be free of roots or other woody
vegetation as well as oversized stones. rocks. orgonic material. or other
objectionable material. The embankment shall be compacted by traversing
with equipment while it is being constructed.

3. The total trap volume as measured from the bottom +o riser crest elevation
shat!l be 3600 cubic feet per acre of drainage area (see Table 9). The top of
embankment must be =1’ above the riser crest elevation.

4. Sediment shall be removed and the trap restored to its original dimensions
when the sediment has accumuiated to one hatlf of the wet storage depth of the
trap (900cf/ac). The sediment shall be deposited in g suitable area and in
such g manner that it will not erode.

5. The structure shall be inspected periodically and after each rain and repairs
‘made Qs necessary.

US. DEPARTMENT OF AGRICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT
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PIPE OUTLET SEDIMENT TRAP - ST 1

6. Construction operations shall be corried out in such a monner that erosion
and water poliution are abated. Once constructed. the +op and ocutside

face of the embankment shall be stabilized with seed and mulch. Points

of concentrated inflow shall be protected in accordonce with Grade
Stabilization Structure criteria. The remainder of the interior slopes
should be stabilized (one time) with seed ond mulich upon trap completion and
monitored ond maintained erosion free during the life of the +rap.

7. The structure sholl be removed and arec stabilized when the drainage
ared has been properiy stabilized.

8. All cut and fill sliopes shall be 2:1 or figtter.
9. All pipe comnections shall be watertight.

10. Above the wet storage elevation., the riser shall be perforated with " wide
by 6” long slits or 1“ diometer holes spaced 6” vertically ond horizontally.
No perforations will be allowed within 6% of the horizontal barrel.

11. The riser shal!l be wrapped with !/ hardware cloth (wire) then wraopped with
Geotextile Cliass E. The filter cloth shall extend 6 above the highest siit
and 6” below the lowest siit. Where ends of filter cloth come together.

they shall be overlapped. folded and fastened to prevent bypass. Filter

cloth shall be replaced. as necessary to prevent clogging.

12. Strops or comnecting bands shall be used +0 hold the filter clioth ond wire
fabric in place. They shail be placed at the top ond bottom of the cloth.

13. Fiil material around the pipe spillway shall be hand compacted in 4“
layers. A minimum of 2’ of hand-compacted backfill shall be placed over the
pipe spillwoy before crossing it with construction equipment.

14. The riser shal! be anchored with either a concrete base or steel plate
base to prevent flotation. Concrete bases shall be at least twice the
riser diometer ond 12 deep with the riser embedded 9”. Steel! plate bases
shall be at least twice the riser diameter. !»{’ minimum thickness and
attached to the bottom of the riser by a continuous weld to0 form a
watertight connection. Then place 2’ of stone. gravel or taomped earth

on the plote. :

15. Anti seep collars shall be constructed in gccordance with plans (ref.
+able 16 and Details 13 ond 14).

16. Concentric trash rock and anti-vortex device design details are on Detail 16.
17. Refer to Section D for dewatering requirements of sediment +raps.

18. Outiet — An outlet shall be provided. which includes a means of conveying
the discharge in an erosion free manner to an existing stcble channel.

19. Wnhere discharge occurs at the property line. local ordinonces and drainage
easement requirements shall be met.

U.S.DEPARTMENT OF AGRICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT
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9.2 Stone Outlet Sediment Trap ST-II

This practice consists of a trap formed by an embankment or excavation. The outlet of this trap is over a

stone section placed on level ground. The minimum length weir (feet) of the outlet shall be equal to four (4)
times the drainage area (acres).

The outlet crest (top of stone in weir section) shall be level, at least 1’ foot below the top of the embankment
and no more than 3’ above ground beneath the outlet. 4" to 7" stone' or recycled concrete equivalent over
Geotextile Class C' shall be used in the outlet. A 1’ thick layer of 3/4" to 1 1/2" washed aggregate! shall

be placed on the upstream face of the outlet. Geotextile Class C placed on the upstream face of the outlet may
be substituted for the small stone.

Note: Stone outlet sediment traps shall be limited to a 5 acre maximum drainage area.

Construction Specifications

1. The area under the embankment shall be cleared, grubbed and stripped of any vegetation and root
mat. The pool area shall be cleared.

2. The fill material for the embankment shall be free of roots and other woody vegetation as well
as over-sized stones, rocks, organic material or other objectionable material. The embankment
shall be compacted by traversing with equipment while it is being constructed.

3. All cut and fill slopes shall be 2:1 or flatter.

4. The stone used in the outiet shall be 4™ - 7" stone with a 1° thick layer of 3/4" to 1 1/2" washed
aggregate placed on the upstream face of the outlet. Stone facing shall be maintained as

necessary to prevent clogging. Geotextile Class C may be substituted for the stone facing by
placing it on the inside face of the outlet.

5. Sediment shall be removed and the trap restored to its original dimensions when the sediment has
accumulated to one half of the wet storage depth of the trap. Removed sediment shall be
deposited in a suitable area and in such a manner that it will not erode.

6. The structure shall be inspected periodically and after each rain and repairs made as needed.

7. Construction of traps shall be carried out in such a manner that sediment pollution is abated.
Once constructed, the top and outside face of the embankment shall be stabilized with seed and
mulch. Points of concentrated inflow shall be protected in accordance with Grade Stabilization
Structure criteria. The remainder of the interior slopes should be stabilized (one time) with seed

and mulch upon trap completion and monitored and maintained erosion free during the life of the
trap.

C-9-8
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10.

11.

12.

13.

14.

The structure shall be removed and the area stabilized when the drainage area has been properly (

stabilized.
Refer to Section D for specifications concerning trap dewatering.
Minimum trap depth shall be measured from the weir elevation.

The elevation of the top of any dike directing water into the trap must equal or exceed the
elevation of the trap embankment.

Geotextile Class C shall be placed over the bottom and sides of the outlet channel prior. to the
placement of stone. Sections of geotextile fabric must overlap at least 1° with the section nearest.
the entrance placed on top. The geotextile fabric shall be embedded at least 6" into existing
ground at the entrance of the outlet channel.

Qutlet - An outlet shall be provided, including a means of conveying the discharge in an erosion
free manner to an existing stable channel.

For storage requirements see Table 9.

Cc-9-9

1994

e




DETAIL 9 - STONE OUTLET SEDIMENT TRAP - ST II

FLOW

EMBANKMENT

1 L4
IM!N TOP OF EMBANKMENT

1’ MIN 4’ MAX.
HE IGHT
EXISTING EXISTING GROUND
GROUND
SECTION B-B : ;
¥¥ ¥
" ¥ DISCHARGE TO
UND I STURBED/
(1’ THICKNESS) 4’ MIN. WIDTH igégzuzeo
3/ TO 14 2 e CREST
STONE 1> W 3_(1_Euavmo~ PERSPECTIVE VIEW
DRY = .
FLOW STORAGEIX / 127 MINIMUM
= - ! OUTLET ELEVATION
N GEOTEXTILE APRON (SEE NOTE)
| CLASS €
%1’5‘83‘1’3&.5 ;gsr SMALL RIP-RAP 4” TO 7*
STORAGE NOTE: 5 MINIMUM LENGTH UP TO 5
SECTION A-A ACRES:R?ggipﬁsAg?sé gsa
l—— BOTTOM ELEVATION STONEZRIPRAP SEDIMEN

Construction Specifications

1. Area under embankment shall be cleared, grubbed and stripped of
ony vegetation and root mot. The pool areo shall be cleored.

2. The fill materiagl for the embankment shal! be free of roots and
other woody vegetation as well gs over-sized stones, rocks. organic
material or other objectionable material. The embankment shaill be
compacted by traversing with equipment while it is being
constructed.

3. All cut and fill siopes shall be 2:1 or flatter.

4. The stone used in the outlet shail be small rip-rop 4”7 to 7”7 in
size with a 1’ thick layer of 3 to 1!+ washed aggregate placed
on the upstream face of the outlet. Stone facing shall be as
necessary to prevent clogging. Geotextile Class C may be
substituted for the stone facing by placing it on the inside face
of the stone outlet.

5. Sediment shall be removed ond trap restored to its original
dimensions when the sediment has accumulated to ome half of the
wet storage depth of the trap. Removed sediment shall be deposited
in @ suitable area and in such a monner that it will not erode.

COMPACTED EARTH

US. DEPARTMENT OF AGRICULTURE
SOIL,_CONSERVATION SERVICE
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STONE OUTLET SEDIMENT TRAP - ST II

6. The structure shall be inspected periodically and after each rain ond
repairs made as needed.

7. Construction of traps shall be carried out in such o monner thot sediment
poliution is aboted. Once constructed. the top and outside face of the
embankment shall be stabilized with seed and smulch. .Points of concentration
inflow shall be protected in accordance with Grade Stabi lization Structure
criteria. The remainder of the interior sicpes should be stabilized (one time)

with seed ond mulch upon trop completion ond monitored and maintained erosion
free during the life of the trap.

8. The structure shall be dewatered by aopproved methods. removed and the
area stabilized when the drginage area has been properly stabilized.

9. Refer to Section D for specifications concerning trap dewatering.
10. Minimum trop depth shall be measured from the weir eievation.

11. The elevation of the top of any dike directing water into the trap must
equal or exceed the elevation of the +trop embankment.

12. Geotextile Class C shall be placed over the bottom and sides of +he

outiet chonnel prior to the placement of stone. Sections of filter :inth must
overlaop at least 1’ with the section nearest the entrance placed on top. The
filter cloth shali be embedded ot least 6” into existing ground ot the entrance
of the outlet channel.

13. Cutliet - An outlet shall be provided,. including o means of conveying the
discharge in on erosion free manner t+o on existing stable chonnel.

US.DEPARTMENT OF AGRICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT
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9.3 Rip-rap Outlet Sediment Trap ST-III

This practice consists of a trap formed by an excavation and embankment. The outlet for this trap shall be
through a partially excavated channel lined with rip-rap or recycled concrete equivalent. The outlet channel
shall discharge onto a stabilized area or to a stable watercourse. The rip-rap outlet sediment trap may be
used for drainage areas of up to a maximum of 10 acres.

Dry storage is not required in the Rip-rap Outlet Sediment Trap, only excavation for wet storage. The
storage required is 5400 cubic feet per acre of drainage area for Rip-rap Outlet Sediment Traps.

10.

Construction Specifications

The area under the embankment shall be cleared, grubbed and stripped of any vegetation and root
mat. The pool area shall be cleared.

The fill material for the embankment shall be free of roots or other woody vegetation as well as
over-sized stones, rocks, organic material or other objectionable material. The embankment shall
be compacted by traversing with equipment while it is being constructed.

All cut and fill slopes shall be 2:1 or flatter.

Elevation of the top of any dike directing water into trap must equal or exceed the height of trap
embankment.

Storage area provided shall be figured by computing the volume measured from top of excavation
(For storage requirements see Table 10).

Geotextile Class C" shall be placed over the bottom and sides of the outlet channel prior to
placement of stone. Sections of fabric must overlap at least 1’ with section nearest the entrance

placed on top. Fabric shall be embedded at least 6" into existing ground at entrance of outlet
channel.

The outlet channel shall be constructed using 4"- 12" stone, placed 18" thick.

Qutlet - An outlet shall include a means of conveying the discharge in an erosion free manner to
a stable channel. Protection against scour at the discharge point shall be provided as necessary.

Outlet channel must have positive drainage from the trap.
Sediment shall be removed and trap restored to its original dimensions when the sediment has

accumulated to 1/2 of the wet storage depth of the trap. Removed sediment shall be deposited
in a suitable area and in such a manner that it will not erode.

11. The structure shall be inspected periodically after each rain and repaired as needed.

C-9-11
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12. Construction of traps shall be carried out in such a manner that sediment pollution is abated. - [
Once constructed, the top and outside face of the embankment shall be stabilized with seed and !
mulch. Points of concentrated inflow shall be protected in accordance with Grade Stabilization ]
Structure criteria. The remainder of the interior slopes should be stabilized (one time) with seed |

and mulch upon trap completion and monitored and maintained erosion free during the life of the
trap.

13. The structure shall be dewatered by approved methods, removed and the area stabilized when the
drainage area has been properly stabilized.

14. For storage requirements see Table 10. \

Table 8 Ri Qutlet iment T

- IV _(for Stone Lined Channe

Contributing Depth of Width of |

Drainage Area Channel (a) Weir (b) i

(Acres) . (Feet) - (Feet) |

1 1.5 4.0

2 1.5 50 o

3 1.5 6.0 ( ki

4 1.5 10.0

5 1.5 12.0

6 1.5 14.0

7 1.5 16.0 ;

8 2.0 10.0 ‘

9 2.0 10.0

10 2.0 12.0
1
|
|
\
|
|
|
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DETAIL 10 - RIP-RAP OUTLET SEDIMENT TRAP - ST I

TOP OF COMPACTED EM- ‘k\—-TOP OF EMBANKMENT

BANKMENT MINIMUM 1’ b
ABQVE TOP OF STONE P >, OR EXISTING GROUND
L BOVE EXTSY ING " CROUND MAKIMUM_ STONE THICKNESS 18

MINIMUM. 4”-12" STONE
OR SHA CLASS I.

BOTTOM WIDTH OF WEIR FILTER CLOTH
(b) MINIMUM DEPTH OF
CHANNEL (Q)

CROSS SECTION

4’ MIN. WIDTH

STORAGE HEIGHT

APRON LENGTH 10’
LIMIT MIN?MUME

==ty
=

CLLTER O St 9 DREORAT .
TRAP DISCHARGE
ENTRANCE TO THE OUTLET CHANNEL TO UNDISTURBED/
STABILIZED AREA

EXCAVATE FOR WET STORAGE
AS REQUIRED

PROF ILE

COMPACTED
EMBANKMENT.

POSITIVE
FLOW

CHANNEL SIDE FORMED BY
COMPACTED EMBANKMENT
OR EXCAVATION INTO
EXISTING GROUND

FLARE APRON EQUAL TO 1.5
TIMES THE WEIR WIDTH (b)
AT ENDING POINT
PERSPECTIVE VIEW
NOTE: MAXIMUM DRAINAGE AREA= 10 ac.
U.S. DEPARTMENT OF AGEICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT |
SOIL _CONSERVATION SERVICE c-9-18 WATER MANAGEMENT ADMINISTRATION

1994




RIP-RAP OUTLET SEDIMENT TRAP - ST IO

Constuction Specifications

1. The area under embankment shall be cleared. grubbed and stripped of any
vegetation and root mat. The pool area shall be cleared.

2. The fill material for the embonkment shall be free of roots or other woody
vegetation as well as over-sized stones. rocks. organic materiol or other
objectionable material. The embankment shall be compacted by traversing with
equipment while it is being constructed. WMaximum height of embonkment shall
be 4', measured at center!ine of embankment. '

3. All cut and fill slopes shall be 2:1 or flatter.

4. tlevotion of the top of any dike directing water into trop must equal or
exceed the height of trap embankment.

5. Storage area provided shall be figured by computing the voiume measured
from top of excavation. (For storage requirements see Table 10).

6. Filter cloth shall be placed over the bottom and sides of the outlet channel
prior to placement of stone. Section of fabric must overlap at least 1’ with
section nearest the entrance placed on +op. Fabric shall be embedded at least
6” into existing ground at entrance of outiet channel.

7. Stone used in the outlet chamnel shall be 4 -~ 7” piaced 18" thick.

8. OQutlet - An outtet shall be provided. which includes a means of conveying
+the discharge in an erosion free maonner +o0 on existing stable chonnel.
Protection against scour at the discharge end shall be provided os necessary.

9. Outlet channe! must have positive drainage from the trap.

10. Sediment shail be removed and +rap restored +o its original dimensions
wvhen the sediment has accumuiated to l74 of the wet storage depth of the
+rop (1350 cf/ac). Removed sediment shal! be deposited in ¢ suitable arec
and in such a manner that it will not erode.

11. The structure shall be inspected periodically ofter each rain ond repaired
os needed.

12. Construction of traps shall be carried out in such a manner that sediment
poliution is abated. Once constructed. the top and outside face of the
enbankment shall be stabilized with seed ond muich. Points of concentrated
inflow shall be protected in accordance with Graode Stabilization Structure
eriteria. The remainder of the interior slopes should be stabilized (one time)
with seed and muich upon trap completion and monitored and maintained

erosion free during the life of the trap.

13. The structure shall be dewatered by oapproved methods. removed and the
area stabilized when the drainage area has been properly stabilized.

US.DEPABRTMENT OF AGRICULTURE PAGE mmmmorm e
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9.4 Stone/Rip-rap Outlet Sediment Trap ST-IV

This practice consists of a trap formed by an excavation and embankment. The outlet for this trap shall be
through a partially excavated channel lined with rip-rap and containing a stone or recycled concrete equivalent
outlet structure. The outlet shall discharge onto a stabilized area or to a stable watercourse. The stone
outlet/rip-rap outlet sediment trap may be used for drainage areas up to a maximum of 10 acres. The outlet
of this trap is over a stone section placed in the rip-rap channel. The minimum length weir (feet) of the stone
section shall be equal to four (4) times the drainage area (acres). The Detail for ST-II shall be used on the
plans for constructing ST-IV with the rip-rap apron length shown.

The outlet crest (top of stone in weir section) shall be level, at least 1’ foot below top of embankment and no
more than 3’ above ground beneath the outlet. 4"- 7" stone shall be used in the weir and 4" - 12" or Class
I rip-rap shall be used to construct the outlet. A 1’ thick layer of 3/4" - 1 1/2" washed aggregate shall be

placed on the upstream face of the outlet. Geotextile Class E or C' placed on the upstream face of the outlet
may be substituted for the 3/4" - 1 1/2" stone. '

Construction Specifications

1. The area under embankment shall be cleared, grubbed and stripped of any vegetation and root
mat. The pool area shall be cleared.

2. The fill material for the embankment shall be free of roots or other woody vegetation as well as
over-sized stones, rocks, organic material or other objectionable material. The embankment shall
be compacted by traversing with equipment while it is being constructed. Maximum height of
embankment shall be four (4) feet, measured at centerline of embankment.

3. All cut and fill siopes shall be 2:1 or flatter.

4. Elevation of the top of any dike directing water into trap must equal or exceed the height of trap
embankment.

5. Storage area provided shall be figured by computing the volume measured from top of weir. (For
storage requirements see Table 9).

6. Geotextile Class C shall be placed over the bottom and sides of the outlet channel prior to
placement of stone. Sections of fabric must overlap at least 1’ with section nearest the entrance

placed on top. Fabric shall be embedded at least 6" into existing ground at entrance of outlet
channel.

7. 4"- 7" stone shall be used to construct the weir and 4" to 12" or Class I rip-rap shall be used to
construct the outlet channel.

8. Qutlet - An outlet shall include a means of conveying the discharge in an erosion free manner to
an existing stable channel. Protection against scour at the discharge point shall be provided as
necessary.

C-9-14
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10.

1.

12.

13.

Outlet channel must have positive drainage away from the trap.

Sediment shall be removed and trap restored to its original dimensions when the sediment has
accumulated to 1/2 of the wet storage depth of the trap. Removed sediment shall be deposited
in a suitable area and in such a manner that it will not erode.

The structure shall be inspected periodically after each rain and repaired as needed.
Construction of traps shall be carried out in such a manner that sediment pollution is abated.

Once constructed, the top and outside face of the embankment shall be stabilized with seed and
mulch. Points of concentrated inflow shall be protected in accordance with Grade Stabilization

Structure criteria. The remainder of the interior slopes should be stabilized (one time) with seed

and muich upon trap completion and monitored and maintained erosion free during the life of the
trap.

The structure shall be removed and the area stabilized when the drainage area has been properly
stabilized.

C-9-15
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DETAIL 10A - STONE / RIP-RAP OUTLET SEDIMENT TRAP - ST IV

1l
MIN TOP OF EMBANKMENT

| WEIR LENGTH

MAX.
HEIGHT

EXISTTNG GROUND

EXISTING
GROUND

SECTION B-B

FLOW

COMPACTED EARTH
EMBANKMENT

34 TO 1'5"
STONE ~ °

DISCHARGE TO
UND I STURBED/
STABILIZED
AREA

PERSPECTIVE VIEW

(1 THICKNESS) 4’ MIN. WIDTH
3,4 TO 115" , b : CREST
STONE 1/,;—_; VEIR _CRESTY _2_l1 ELEVATION

2¥EaAcd‘ 18 MINIMUM

LW £ OUTLET ELEVATION
N GEOTEXTILE APRON (SEE NOTE)
| CLASS C
EXCAVATE FOR SMALL RIP-RAP 4% TO 7°

SRR
SECTION A-A

——— BOTTOM ELEVATION

NOTE: 5’ MIN LENGTH UP TQ 5
ACRES. OVER 5 ACRES USE
10° MIN
U.S.DEPARTMENT OF AGRICULTURE . PAGE MARYLAND DEPARTMENT OF ENVIRONMENT
SOIL CONSERVATION SERVICE ! C~-9-16 WATER MANAGEMENT ADMINISTRATION
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STONE / RIP-RAP OUTLET SEDIMENT TRAP - ST IV <4fj

Constuction Specifications

1. The area under embankment sha!l be cleared. grubbed and stripped of any
vegetotion and root mat. The pool areo shall be cleored.

2. The fill material for the embankment shall be free of roots or other woody
vegetation as well as over-sized stones. rocks. organic material or other
objectionable material. The embankment shqall be compacted by traversing with
equipment while it is being constructed. Moximum height of embaonkment shall
be 4. measured at centerline of embankment.

3. All cut and fill slopes shall be 2:1 or flatter.

4. Elevetion of the top of any dike directing woter into trop must equail or
exceed the height of trap embonkment.

S. Storage area provided shall be figued by computing the volume measured
from top of excavation. _(For storage requirements see Table $8).

6. Geotextile Class C shall be placed over the bottom and sides of the outiet
chanmneliprior to placement of stone. Section of fabric must overiap at least 1’
with section nearest the entrance placed on +op. Fabric shall be embedded at
least 6“ into existing ground at entrance of cutlet channel.

7. 4 - 7" stone shail be used to construct the weir and 4“ - 12” or Cigss I
rip-rap shall be used to construct the outlet channel.

8. Outiet - An ocutiet shall incliude ¢ meons of conveying the dischorge in an
erosion free manner +o0 an existing stable chonnel. Protection against scour ot
the discharge point shall be provided as necessory.

9. Outlet chonne! must have positive drainage from the trop.

10. Sediment shall be removed aond trap restored +to its original dimensions
when the sediment has accumuiated to !/, of the wet storage depth of the
trap (900 cf/oc). Removed sediment shall be deposited in @ suitable arec
and in such @ manner that it will not erode.

11. The structure shail be inspected periodical iy ofter each rain ond repaired
as needed.

12. Construction of traps shall be corried out in such a monner that sediment
pollution is abated. Once constructed. the top and outside face of the
embankment shall be stabilized with seed and muich. Points of concentrated
inflow shall be protected in accordance with (-ade Stabilization Structure
criteria. The remainder of the interior sliopes should be stabilized (one time)
with seed ond muich uwon trap completion and monitored and maintained

erosion free during the life of the trop.

13. The structure sha!l be dewatered by approved methods. removed and the
area stabilized when the drainage area has been properiy stabilized.

U.S. DEPARTMENT OF AGRICULTURE PAGE mmmmmwmvmm'r
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Table 9 Sediment Trap Design Criteria
ST-1. ST-II. ST-IV ‘

C) *[ - PIPE OUTLET (POST), II - STONE OUTLET (SOST), IV - STONE/RIPRAP OUTLET (SROST)

1. The length to width ratio should be 2:1.

2. Minimum length and width dimensions apply to the bottom of the traps.

3. The side slopes will be 2:1 or flatter.

DRAINAGE TRAP TOTAL WET DRY M[NIMUM N.HNIMUM MINIMUM
AREA TYPE* VOLUME VOLUME VOLUME DEPTH LENGTH WIDTH
(AC) (F) ) (CF) FD) FD FT)

i e BN e
1 VI 3600 1800 1800 2.5 46 © a3
2 VIl 7200 3600 3600 2.5 68 34
3 VI 10800 5400 5400 2.5 36 42
4 VI 14400 7200 7200 3.0 % 43
5 I 18000 9000 9000 3.0 101 50
6 v 21600 10800 10800 4.0 90 46
7 B 25200 12600 12600 4.0 100 50
8 v 28800 14400 14400 4.0 105 55
9 v 32400 16200 - 16200 4.0 110 60
10 v 36000 18000 18000 4.0 123 60

4. If the stone outlet is used in conjunction with rip-rap channel protection then the storage requirement will be 3600
cubic feet per acre. If the stone outlet and rip-rap apron are used, the length of the apron will be 2 minimum of 10°.

O

C-9-17

1994




Table 10_Sediment Trap Design Criteria ST-III

|
m
2 I 10800 10800 25 85 42 n
3 m 16200 16200 2.5 107 53
4 om 21600 - 21600 3 111 55
5 i 27000 27000 3 125 62
6 I 32400 32400 4 115 57
7 m 37800 37800 4 125 62
8 m 43200 43200 4 135 67
9 m 48600 48600 4 143 72

*III - RIP-RAP OUTLET (ROST)

1. The length to width ratio should be 2:1.
2. Minimum length and width dimensions apply to the bottom of the traps.

3. The side slopes shall be 2:1 or flatter.

4. See Table 8 for minimum apron length for rip-rap outlet sediment traps.

C-9-18
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. ANDARD PECIFICATIONS
FOR
SEDIMENT BASINS

Definition

A temporary barrier or dam constructed across a drainage way or at other suitable locations to intercept
sediment laden runoff. This barrier may be combined with excavation to achieve the required storage.

Purpose

Sediment basins protect downstream properties and drainageways by trapping sediment and controlling the
release of stormwater runoff.

Wet and Dry Storage

The minimum storage volume requirement for sediment basins is 3600 cubic feet per acre of contributory
drainage area. The basin storage volume of 3600 cubic feet per acre shall be divided equally into "dry" or

dewatered storage and "wet" or retention storage. Basins shall be dewatered to the wet pool elevation
corresponding to 1800 cubic feet of storage per acre of drainage area.

Conditions Where Practice Applies

A sediment basin is required to control runoff and sediment from large areas where sediment traps are not
appropriate. Stormwater management ponds may be used as sediment basins provided that they meet the

requirements of this section and that the construction sequence addresses converting the sediment basin to the
permanent stormwater management pond.

Conditions of Use

This standard applies to the installation of temporary sediment basins on sites where: (a) failure of the
structure would not result in loss of life, damage to homes or buildings, or interruption of use or service of
public roads or utilities; (b) the drainage area does not exceed 100 acres; (¢) the maximum embankment height
does not exceed 15 feet measured from the natural ground to the embankment top along the centerline of
embankment; and (d) the basin is to be removed within 36 months after the beginning of construction of the
basin. Where these criteria cannot be met, the structure shall be designed to conform with the Natural
Resources Article, Title 8, Subtitle 8, Annotated Code of Maryland or Maryland SCS Standards and
Specifications No. 378 for Ponds. The total volume of permanent sediment basins shall equal or exceed the
capacity requirements for temporary basins contained herein.

C-10-1
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Design Criteria

Design and construction shall comply with state and local laws, ordinances, rules and regulations.

1. Location The sediment basin should be located to obtain the maximum storage benefit from the
terrain and for ease of cleanout of the trapped sediment. It should be located to minimize interference
with construction activities and construction of utilities. Whenever possible, sediment basins should
be located so that storm drains may ouitfall or be diverted into the basin.

2. Volume of the Basin The volume of the sediment basin, as measured from the bottom of the basin .

to the elevation of the principal spillway crest shall be at least 3600 cubic feet per acre of total
drainage area (134 cubic yards). This 3600 cubic feet of storage is approximately equal to 1 inch of

runoff per acre of drainage area. The sediment basin storage volume of 3600 cubic feet minimum

per acre shall be divided equally into "dry” or dewatered storage and "wet" or retention storage. See
Basip Draw-Down for dewatering criteria.

Sediment basins shall be cleaned out when the basin is filled with sediment to 900 cf/acre of total
drainage area. Cleanout shall be performed to restore the original design volume to the basin. The
elevation corresponding to the maximum allowable sediment level shall be determined and shall be
stated in the design data as a distance below the top of the riser. The distance between the top of the
riser and the cleanout elevation shall be clearly shown on the riser, above the pool elevation.

3. Surface Area Basins shall be designed so that the ratio of acres of surface area to cubic feet/second
of discharge (from a 10 year storm) is greater than or equal to 0.0035. The surface area shall be
measured at the design high water elevation.

4. Shape of the Basin It is recommended that the designer of a sediment basin strive to incorporate
the following features:

a. Length to width ratio greater than 2:1, where length is the distance between the inlet and outlet.

b. A wedge shape with the inlet located at the narrow end.

c. In situations where the above conditions cannot be met, baffles designed to maximize detention
time may be required. '

d. The dimensions necessary to obtain the required basin volume and surface area shall be clearly
shown on the plans to facilitate plan review, construction and inspection.

5. Inflow Protection Whenever the inflow to the basin is not stabilized refer to the inflow protection
specifications. Inflow protection provides safe conveyance of concentrated runoff into temporary
sediment basins to prevent erosion. Inflow protection shall meet or exceed the practices found in
Section B of these Standards and Specifications. Points of runoff entry should be located as far away
from the riser as possible, to maximize travel time in conjunction with dikes, swales or other water
control devices as warranted by site conditions.
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6. Embankment The embankment plans shall include elevations at the top of earth fill at constructed
and settled height.

7. Side Slopes The combined upstream and downstream side slopes of the settled embankment shall

not be less than five horizontal to one vertical (5:1) with neither slope steeper than 2:1. Slopes must
be designed to be stable in all cases.

8. Top Width For dam embankments up to ten (10) feet, the top will be level and a2 minimum of

eight (8) feet in width. For embankments between ten (10) feet and fifteen (15) feet, the top width
will be ten (10) feet.

9. Spillway Design Runoff shall be computed by the method outlined in Chapter 2, Estimating
Runoff, "Engineering Field Manual for Conservation Practices” available in the Soil Conservation
Service offices, or by TR-55, Urban Hydrology. Runoff computations shall be based upon the worst
soil-cover conditions expected to prevail in the contributing drainage area during the anticipated
effective life of the structure. The combined capacities of the principal and emergency spillways shall
be sufficient to pass the "routed” peak rate of runoff from a 10-year frequency storm.

10. Principal Spillway A spillway shall be provided which consists of a vertical pipe or box type riser
joined (watertight connection) to a pipe (barrel) which shall extend through the embankment and
outlet beyond the downstream toe of the fill . The storage volume required shall be measured from
the riser crest elevation to the bottom of the basin. The minimum size of the barrel shall be what is
required to pass 10% of the 10 year storm or 8 inches in diameter whichever is larger.

a. Crest elevation The crest elevation of the riser shall be a minimum of one foot below the elevation
of the control section of the emergency spillway.

Watertight Riser and Barre embly The riser and all pipe connections shall be completely
watertight except for the inlet opening at the top or dewatering openings and shall not have any
other holes, leaks, rips or perforations.

c. Basin Draw-down The water in the basin from the riser crest to the permanent pool shall be drawn
down over a 10 hour period through an internal orifice in a draw-down device. A draw-down
device shall be included in the sediment basin plans submitted for approval and shall be installed
during construction of the basin. Design of a draw~-down device shall be required if an orifice size
other than those provided in Table 11 is to be used. Design of perforations in the horizontal or
vertical dewatering device is required. Draw-down shall be done in such a manner as to remove
the clean water without removing sediment that has settled out or floating debris. This shall be
done by constructing a perforated horizontal or vertical draw-down device with an internal orifice
to control discharge. If perforating the riser is desired as a draw-down device, the minimum
detention time shall be 10 hours, however, the riser must be wrapped with 1/2" hardware cloth and
Geotextile Class E or CV. Other methods may be used as long as detailed drawings are provided
on the approved sediment control plans.

C-10-3
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NOTE: If the basin is to be converted to a stormwater management pond the riser should not be <

perforated. If PVC pipe is used for the principle spillway then the concrete pipe chart will be used
for hydraulic design. Use manufacturer’s specification for loading.

d. Anti-vortex Device and Trash Rack An anti-vortex device and trash rack shall be securely
installed on top of the riser and shall be the concentric type meeting these specifications for

corrugated metal pipe risers and shall meet MD 378 for all others.

e. Base The riser shall have a base attached with a watertight connection and shall have sufficient
weight to prevent flotation of the riser. Steel base plates of at least 1/4" thicknéss shall be twice

T,

the diameter of the riser and shall have at least 2’ of compacted earth, stoné or gravel placed over

it to prevent flotation. Concrete riser bases shall be twice the diameter of the riser, a minimum

of 18" thick, contain steel reinforcement as shown in Detail 15, and shall have the riser embedded .
9" minimum. Risers over 10 feet in height require that anti-floatation calculations be performed

and shall be based on the following:
1. The.riser shall be analyzed for floatation assuming all orifices and pipes are plugged.
2.  The factor of safety against floatation shall be 1.2 or greater.
f. Anti-seep Collars Anti-seep collars shall be installed around all conduits through earth fills of
impoundment structures according to the following criteria:

1. Collars shall be placed to increase the seepage length along the conduit by a minimum of 15
percent of the pipe length located within the saturation zone.

2.  Collar spacing shall be between 5 and 14 times the vertical projection of each collar.

‘3. Collars should be placed within the saturation zone. In cases where spacing limit will not
allow this, at least one collar shall be placed in the saturation zone.

4. Al anti-seep collars and their connections shall be watertight.
5. Anti-seep collars shall be placed a minimum of two feet from pipe joints.

6.  Anti-seep collars must have 2’ minimum projection.

g. Outlet - An outlet shall be provided, including a means of conveying the discharge in an erosion

free manner to an existing stable channel. Where discharge occurs at the property line,
inage easements will be obtained in accordance with local ordinances. Adegquate notes
and reterences ¢¢ rni - B _CASE : Wi E v : i d YeUIne contr.l
plan. Protection against scour at the discharge end of the pipe spillway shall be provided. See
Section 18.0 Standard and Specifications for Rock Outlet Protection.

C-10-4
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11. Emergency Spiliways The entire flow area of the emergency spiliway shall be constructed in
undisturbed ground (not fill). The emergency spillway cross-section shall be trapezoidal with a
minimum bottom width of eight feet. This spillway channel shall have a straight, level control section
of at Jeast 25 feet in length. The exit channel section shall have sufficient slope such that the

discharge capacity of the spiliway is not hindered in any way and allows the discharge to be released
at a non-erosive velocity.

a. Capacity - The minimum capacity of the emergency spillway shall be that required to pass the peak
rate of runoff from the 10-year 24-hour duration storm, less any reduction due to flow in the

principal spillway. Emergency spillway dimensions may be determined by using the method in
Detail 12 and Table 14.

b. Velocities - The velocity of flow in the exit channel shall not exceed 5 feet per second for

vegetated channels. For channels with erosion protection other than vegetation, velocities shall
be within the non-erosive range for the type of protection used.

c. Freeboard - Freeboard is the difference between the design high water elevation in the emergency
spillway and the top of the settled embankment. Freeboard shall be at least one foot.

12. Sediment Disposal The sediment basin plans shall indicate the method(s) of disposing of the
sediment removed from the basin. The sediment shall be placed in such a manner that it will not
erode from the site. The sediment shall not be deposited downstream from the basin or adjacent to
a stream or floodplain. Disposal sites must be considered in an approved sediment control plan.
The sediment basin plans shall show the method of disposal of the sediment basin after the drainage
area is stabilized, and shall include the stabilization of the sediment basin site. Sediment shall not
be allowed to flush into a stream or drainage way. For dewatering methods see Section D.

C-10-5
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1. Site Preparation: Perimeter sediment control devices must be installed prior to clearing and
grubbing. Areas where the embankment is to be placed shall be cleared, grubbed, and stripped of
topsoil to remove trees, vegetation, roots or other objectionable material. The pool area shall not be
cleared until completion of the dam embankment unless the pool area is to be used for borrow. In
order to facilitate clean-out and restoration, the pool area (measured at the top of the pipe spillway)
shall be cleared of all brush, trees, and other objectionable materials.

2. Cut-off Trench: A cut-off trench shall be excavated along the centerline of earth fill embankments.

The minimum depth shall be four feet. The cut-off trench shall extend up both abutments to the riser

crest elevation. The minimum bottom width shall be two feet, but wide enough to permit operation
of excavation and compaction equipment. The side slopes shall be no steeper than 1:1. Compaction
requirements shall be the same as those for the embankment. The trench shall be dewatered during
the backfilling-compaction operations. For dewatering see Section D.

3. Embankment: The fill material shall be taken from approved areas shown on the plans. It shall
be clean mineral soil free of roots, woody vegetation, oversized stones, rocks, or other objectionable
material. Relatively pervious materials such as sand or gravel (Unified Soil Classes GW, GP, SW
& SP) or organic materials (Unified Soil Classes OL and OH) shall not be placed in the embankment.
Areas on which fill is to be placed shall be scarified prior to placement of fill. The fill material shall
contain sufficient moisture so that it can be formed by hand into a ball without crumbling. If water
can be squeezed out of the ball, it is too wet for proper compaction. Fill material shall be placed in
six-inch to eight-inch thick continuous lifts over the entire length of the fill. Compaction shall be
obtained by routing and hauling the construction equipment over the fill so that the entire surface of
each layer of the fill is traversed by at least one wheel or tread track of the equipment or by the use
of a compactor. The embankment shall be constructed to an elevation 10 percent higher than
the design height to allow for settlement.

4. Principal Spillway: Steel risers shall be securely attached to the barrel or barrel stub by welding
the full circumference making a watertight structural connection. Concrete risers shall be poured with
the principal spillway in place or precast with voids around the principal spillway filled with concrete
or shrink proof grout for watertight connection. The barrel stub must be attached to the riser at the
same percent (angle) of grade as the outlet conduit. The connection between the riser and the riser
base shall be watertight. All connections between barrel sections must be achieved by approved
watertight band assemblies. The barrel and riser shall be placed on a firm, smooth foundation of
impervious soil as the embankment is constructed. Breaching the embankment to install the barrel
is unacceptable. Pervious materials such as sand, gravel, or crushed stone shall not be used as
backfill around the pipe or anti-seep collars. The fill material around the pipe spillway shall be
placed in four inch lifts and hand compacted under and around the pipe to at least the same density
as the adjacent embankment. A depth of 1.5 times the pipe diameter (min.) shall be backfilled over
the principal spillway and hand compacted before crossing it with construction equipment.

3. Emergency Spillway: The emergency spillway shall be installed in undisturbed ground. The
achievement of planned elevations, grades, design width, entrance and exit channel slopes are critical
to the successful operation of the emergency spillway and must be constructed within a tolerance of
+ 0.2 feet.

C-10-6

1994




(/’\
L

6. Vegetative Treatment: Stabilize the embankment in accordance with the appropriate vegetative
Standard and Specifications immediately following construction. In no case shall the embankment
remain unstabilized for more than seven (7) days. Once constructed, the top and outside face of the
embankment shall be stabilized with seed and mulch. The remainder of the interior slopes should be

stabilized (one time) with seed and mulch upon basin completion and monitored and maintained
erosion free during the life of the basin.

7. Safety: Local requirements concerning fencing and signs shall be met, wammg the public of
hazards of soft sediment and floodwater.

8. Maintepance: Repair all damage caused by soil erosion and construction equipment at or before
the end of each working day. Sediment shall be removed from the basin when it reaches the specified
distance below the top of the riser as shown on the riser. This sediment shall be placed in such a
manner that it will not erode from the site. The sediment shall not be deposited downstream from
the embankment, adjacent to a stream or floodplain. Disposal areas must be stabilized.

9. Final Disposal: When temporary structures have served their intended purpose and the
contributing drainage area has been properly stabilized, the embankment and resulting sediment
deposits are to be leveled or otherwise disposed of in accordance with the approved sediment control
plan. The proposed use of a sediment basin site will often dictate final disposition of the basin and
any sediment contained therein. If the site is scheduled for future construction, then the basin
material and trapped sediments must be removed and safely disposed of and the basin shall be
backfilled with a structural fill. When the basin area is to remain open space, the pond may be
pumped dry (using methods in Section D - Dewatering), graded, and back filled.

10. Conversion to Stormwater Management Structure: After permanent stabilization of all disturbed
contributory drainage areas, temporary sediment basins, if initially built and certified to meet
permanent standards, may be converted to permanent stormwater management structures. To convert
the basin from temporary to permanent use, the outlet structure must be modified in accordance with
approved stormwater management design plans. Additional grading may also be necessary to provide
the required storage volume in the basin. Conversion can only take place after all disturbed areas

have been permanently stabilized to the satisfaction of the inspection authority and storm drains
have been flushed.

C-10-7
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INFORMATION TO BE SUBMITTED

Sediment basin designs and construction plans submitted for review to the Soil Conservation District or other
agencies shall include the following:

1. Sediment controls necessary for the installation of the basin.
2. Specific location of the basin.
3. Plan view of the basin and emergency spillway showing existing and proposed contours.

4. Cross section of dam, including elevations at the top of earth fill at constructed and settled height,
principal spillway and emergency spiliway; profile of emergency spillway.

5. Details of pipe connections, riser to pipe connections, riser base, anti-seep collars, trash rack,
cleanout elevation, and anti-vortex device.

6. Runoff calculations for the 10-year frequency storm assuming worst soil conditions.
7. Storage Computation

a. Total volume required including volumes of "wet" and "dry" storage.

b. Total volume provided including volumes of "wet" and "dry" storage.

c. Level of sediment at which cleanout shall be required, stated as a distance from the riser crest
to the sediment surface.

8. Calculations showing design of pipe and emergency spillways.

9. Maintenance equipment access points.

10. Dewatering method (sump pit, etc.).

11. Bottom dimensions of basins.

12. Drainage Area Map clearly showing the maximum contributory drainage area to reach the basin.

13. Other information as required by the approval agency.
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Computed by: Date: Checked by: Date:
Project name: Basin #:

Location:

Total area draining to basin: acres (ac)

in_Volume Desi
Note: 1. Also see Surface Area Design #30, this form.
2. To convert ft* to y&®, divide fi° by 27. To convert ff* to yd?, divide i by 9.

. Min. required vol. = 3600 ft/ac x ac. drainage = ft*
2. Actual Volume of basin = ft*
3. Excavate ft* ( yd®) to obtain required capacity.
4. Vol. at dewatering elev. = 1800 ft*/ac x ac. = e
5. Vol. of basin at cleanout = 900 ft*/ac x ac. = ft*
6. Elevation corresponding to min. required volume of basin (riser crest elevation)
7
8
9

. Permanent pool elevation ft.
. Distance from riser crest elevation to permanent pool elevation ft.
. Basin cleanout elevation ft.

10. Distance from riser crest elevation to cleanout elevation ft.

Spillway _Desi

11.Qp = cfs (peak discharge from 10-yr, 24-hr storm event, attach computations)

' Principal Spillway (Ops) (See Detail 11)

12. Design Principal Spillway (Barrel) discharge, Design Q,, = cfs (min. 10% of 10

year peak or 8" Diameter Pipe)
13.H = ft.; Barrel length = ft.
14. Barrel Diam. in. Note: Q, must equal or exceed Design Q,,

Q. = Q (from Table 13 or 14) x (length correction factor) = cfs.

15. Riser Diamqter in.; Riser Height ft.; Riser Head (h) = ft.
16. Trash Rack Diam. in.; Trash Rack Height = in.

NOTE: A table showing design data shall be included on the plan for each basin.

C-10-10

1994




Emergency Spillway (Qes)

17. Emergency spillway cap., Q. = Qi - Qs = - = cfs
18. Width ___ ft; Hp ____ft

19. Entrance channel] slope " %.

20. Exit channel slope %.

Anti-Seep Collar Design (If Required)

2.y = _____ ft; z = :1; pipe slope = %; Ls = ft
22. Use collars, ft. - in. square; projection = ft.

Design Elevations

23. Riser Crest = ft. 24. Design High Water =

25. Emergency Spillway Crest = ft.  26. Min. settled top of dam

27. Permanent pool = ft. 28. Bottom of Basin

O 29. Draw-down orifice invert = ft.

Surface Area Design

30. Min.basin surface area; SA = 0.0035 x Q,, = 0.0035 x ofs < ac.
Draw-down Device

31. Draw-down device orifice diameter = in. (From Table 11)

32. A, = Total area of perforations = 4A,
A,= (# of perforation/foot)(perforation area fi*)(perforated section length ft.)
A= ft?
A, = Internal orifice area (from Table 11 or computed)

( ) : C-10-11
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Table 11 w-down Device
Orifice Area and Diameter

Drainage Area (acres) Maximum Orifice Diameter (d,) Maximum Orifice Area (A,)
5-10 4" 0.087 f
10-20 6" 0.20 ft
2040 8" 0.34 f¢
40-60 10" 0.55 ftt |
60-80 12" 0.79 f£ "
1.07 f¢

Qs (cfs) =
A, =
h“ ol
C 1
Ao =
' =
d, =
g =

w-down Device Equatio;

1 it n f
(10 hours)(3600 seconds/hour)

——-&d-d— do = M
C v2gh,, z

2/3 (Riser Crest Elevation - Wet Storage Elevation)
Constant = 0.6

Internal Orifice Area (ft.%)

Constant = 3.142

Maximum Orifice Diameter

Gravitational Constant = 32.166 ft/s*

C-10-12
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TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET
INSTRUCTIONS FOR USE OF FORM T

1. The minimum required volume of storage is 3600 cubic feet per acre (ft*/ac) of drainage area.
Compute the volume of basin storage using the entire drainage area. Do not estimate storage based
only on disturbed area.

2. The volume of a naturally shaped basin (no excavation) may be approximated by the formula
Volume = 0.4 Ad, where Volume is in ft*, A is the surface area of the basin in square feet (ft%), and
d is the maximum depth of the basin in feet (ft.). Volume may be computed from. contour
information or other suitable methods.

3. If the volume of the basin is not adequate for the required storage, excavate to obtain the required
volume.

4. The volume of the basin for a permanent pool is 1800 ft*/ac from each acre of drainage area. The
basin is dewatered to this permanent pool elevation and volume through the draw-down device.

5. The volume of the basin for cleanout of settled sediment is 900 ft*/ac for each acre of drainage
area. As the basin fills with sediment to this volume, the sediment shall be removed to restore the
original design volume. .

6. Determine the design elevation for the minimum required storage volume of the basin. The design
elevation is set at the riser crest to provide the required 3600 ft*/ac of drainage area.

7. Determine the design elevation of the permanent pool level. The basin shall be dewatered to this
elevation using a draw-down device or perforations in the riser. The design elevation of the
permanent pool corresponds to 1800 ft*/ac of volume. The size of the internal orifice governs the
discharges between the riser crest and permanent pool elevations, with the draw-down time being 10
hours (minimum).

8. Subtract the permanent pool elevation from the riser crest elevation.

9. Determine the elevation of basin cleanout, storage corresponding to 900 ft*/ac.

10. Subtract the cleanout elevation from the riser crest elevation. The distance (ft.) between the riser
crest elevation and cleanout elevation shall be clearly shown on the riser.

11. The peak discharge rate is computed for a 10-year, 24-hour storm event using approved SCS
methods (Q,, ) assuming worst soil cover conditions.

12. The minimum principal spillway discharge capacity (Q,,) under H(ft) head shall be the discharge
through an 8" pipe or 10 percent of Q,,, whichever is greater.

NOTE: If there is no emergency spillway then Q,, = Q.

13. "H" is the distance in feet between the centerline of the outlet pipe and the emergency spillway

crest. Determine the length of the barrel.
14. Determine the barrel diameter for Q, using the Pipe Spillway Design Charts.

C-10-13
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15. Determine the riser diameter, length, and "h" to release the principal spillway discharge using <

the solid lines on Table 15. The riser crest should be set (minimum) 1 foot below the emergency
spillway (See Detail 11).

16. Detgrmine the trash rack and anti-vortex device size using Detail 16.

17. Compute the capacity required for the emergency spillway capacity (Q,, ) by subtracting the actual

flow carried by the principal prllway from Q.

18. Using Table 14 and Detail 12, determine values of Hp and bottom width for the emergency
spillway.

19. Determine the entrance channel! slope.

20. Determine the exit channel slope.

21. Determine the anti-seep collar design. (See Table 16 and Detail 13).

22. Determine the number of anti-seep - collars to use.

23. Determine the de;ign elevation of the riser crest.

24. Design high water is the elevation of the emergency spillway crest plus the value of Hp.

25. Determine the design elevation of the emergency spillway.

26. The minimum settled top of dam elevation requires 1.0 ft. of freeboard above design high water.
The minimum constructed top of dam elevation shall include a 10% increase in height to allow for

settlement.

27. Determine the elevation where 1/2 of the total storage volume is attained. This elevation, known
as the permanent pool elevation, is also the invert elevation of the basin draw-down device.

28. Fill in the basin bottom elevation.

29. Fill in the draw-down orifice invert. For a horizontal draw-down device this elevation should be
the same as the permanent pool elevation.

30. Compute the minimum basin surface area using the equation given on the Sediment Basin Design
Data Sheet and Q,.

31. Choose a basin draw-down orifice size from the Table 11 or design one using the parameters
given.

32. Using orifice area from Table 11, or calculations, and a maximum perforation diameter of 1"
(0.0055 fi2 area), determine the length of pipe required to provide sufficient perforations so that the
area of perforations (total) is greater than or equal to four times the internal orifice area.

C-10-14
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Table 12_Corrugater’ Q

Pi

Inlet Flow

hart

O

\ - 70 Feet of Corrugated Meta. e Conduit K,, = K, + K, = 1.00
(Full Flow Assumed, n=0.025, Diameter of Pipe in Inches, H in Feet)
11} 6" 8" 10" _I-Z" 15" IE: 21" 24" 30 kL 2 ' 48" .54" 60" 66" 72"
1.98 3.48 .47 1.99 11.0 18.8 28.8 41.1 88.7 72.6 91.8 i 137
2,80 4.92 7.74 ) %] 15.6 26.6 40.8 58.2 788 103 130 160 194

u k] L4 5.4t 1.39 136 1.32 1.29 1.27 .24 L2t 1.18 LIS L13 112 L1 1.10 1.09 "
“ 40 128 1.27 128 1.20 1.18 117 1.14 1.12 l.il 1.08 1.07 1.06

i o ol i baag i ST A R R LT A T R :

H 60 1.07 1.07 1.07 1.06 1.06 1.08 1.08 1.08 1.04 1.04 1.03 1.03 1.0 i 1.02 102 1.02

140 12 73 N

5

82

87 88 .89
160 .68 .69 .69 .70 n 73 74 78 n .19 80 82 .83 . 84 88 .86 _L
e ProsNeT—— = =




Tab Reinforced Con Pipe I Flow Chart
70 Feet of Reinforced Concrete Pipe Conduit K, = K, + K, = 1.00
(Full Flow Assumed, n=0.013, Diameter of Pipe in Inches, H in Feet)

L (®)

Correction Factors for Other Plpe Lengths
e —
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Table 14
DESIGN DATA FOR EARTH SPILLWAYS

r"’“l srouomy | : BOTTOM WIDTH (b) N FEET
. u‘?:'rr [ 10 112 {14 ] 16 ] 18 | 20 z_: 24 | 26 | 26 | 30 } 321 38 | 3¢ | 38 | %0
[ -_J_ ) BT 1 0 - ¥ 24 3% ad 1
N ] A 1 A 3 O 1O B %F%_{-
] T D T IS 3 E:; g k) :
S . ] X 2 M O3 3 {3 Y 300 T .|
) T B LTI T = 35 [ 55 3% | ST e 4c ] %5
S e i e e L e T D e S R PR R PR T
0.8 |—% 8
] Y5 ]
0.9 —¥ ;
10 p—% 43
W |
L2 3
80
1.3 ;J
1.8 o 2
1.5 2L
% 197
L6 {—F -
3
1? :
Q
1.8 g
1.9
2.0 by
2.1 p—g
DATA TO RIGHT OF HEAVY VERTICAL LINES SHOULD BE USED
WITH CAUTION, AS THE RESULTING SECTIONS WILL BE EITHER
POORLY PROPORTIONED, OR HAVE VELOCITIES IN EXCESS OF
6 FEET PER SECOND.
Source: USDA-SCS
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Q, cubic fee! per second
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1000
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DETAIL 11 - PIPE SPILLWAY DESIGN

WATER SURFACE ANTI-VORTEX DEVICE
(DESIGN)

EMERGENCY SPILLWAY CREST

ANTI-~SEEP COLLARS

? PIPE CONDUIT (BARREL)

spillway crest or to design high woter if no emergency spilliway).
h= Head over riser crest. in feet.

L= Length of pipe in feet.
Dp= Diameter of pipe conduit (barrel).
Dr= Diameter of riser.

CHART USE INSTRUCTIONS

. Enter chart,

Table 13 or Table 14 with H and required discharge.

. Enter chart. Tablie 12. with actual pipe disqhﬁrge.

n HLWN -

the weir fiow portion of the raoting curve.
Reod down the chart to find the corresponding h required.

EXAMPLE

Given: 0 (required) = 5.8 cfs
L= 60°
H= 8’ Yo centerline of pipe= Free ocutiet

Fing: Pipe size. actual Q0 ond size of riser.

0 of 12” pipe= 6.0 efs. x (correction factor) 1.07= 6.4 cfs.
. from the Pipe Flow Chart.

From Riser Inflow Curves. smaliest riser= 18" (@ H= 0.6)

N ~

— ¢

= N ESTEET=E=

Head on pipe spillway (pipe flow), feet (centeriine of outiet to emergency

Find the diameter of the pipe conduit that provides equal or greater discharge.

Read across chart to seiect the smol lest riseér that provides discharge within

U.S. DEPARTMENT OF AGRICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT
SO, CONSERVATION SERVICE. C-10-19 WATER MANAGEMENT ADMINISTRATION
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DETAIL 12 - EMERGENCY SPILLWAY < o
¢
soNTRaL WATER SURFACE  oim eT sEcTION
EARTH T N X
SPILLWAY
OUTLET SECTION g  ELOX \I\
2% SLOPE OR 2 oy .
GREATER —myrd ~, 1’ MIN.
/ ' L\ CENTERL INE A yFonam Leve, " FLow
| [ \ EMBANKMENT 4 CONTROL SECTION | By, ——e
INLET ‘ ' < %
CHANNEL &
PROF T N
PLAN VIEW OF EMERGENCY . OF EMERGENCY SPILLWAY
SPILLWAY ‘
EXISTI
GROUND e
Spis
EXISTING
GROUND
CROSS SECTION OF EMERGENCY
SPILLWAY AT CONTROL SECTION
LEGEND

n= manning’s Coefficient of Roughness.
Hp= Difference in elevation between the crest+ of the emergency spiliway and the
control section and water surface of the reservoir. in feet.
b= Bottom width of emergency spillway at +he control section. in feet. (8’ Minimum)
Q= Total discharge. in cfs.
V= Velocity. in feet per second. that will exist in the channel below the control
section. at design Q. if constructed +o slope (S) that is shown. (Vmax = 5§ fps.)
S= Flattest slope (S)y in %. aliowable for the channel below the contro! section.
X= Minimum length of the channel below the control section. in feet.
Z= Side slope ratio.
Minimum Z = 2

NOTES

1. For a given Hp o decrease in the exit slope from S as given in the table
decreases the spillway discharge but increasing the exit slope from S does not
increase the discharge. If an exit siope (Se) steeper than S is used. then the
velocity (Ve) in the exit channel will increase according to the following
reigtionship:

Se 0.3

Ve =V (—)
S

2. Data to the right of the heavy vertical Iines on Table 14 should be usec with
caution. as the resulting sections will be either poorly proportioned or hc e
velocities in excess of § ft./sec.

US. DEPARTMENT OF AGRICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT .
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Des

igning Anti-S ollars (Refer to Detail 13)

1. Determine the length of pipe within the saturation zone of the embankment (L) either graphically
or by using the following equation, assuming that the upstream slope of the embankment intersects
the invert of the pipe at its upstream end and that the slope of the pipe (S,) is constant.

L = YZ+8
(14 S

2. Determine the vertical projection (P,) required to increase L, by 15% either graphically as shown
on C-10-22 or by using the equation:

P, = 0.075 L,

3. Choose the actual vertical projection (2’ minimum) of each anti-seep collar (P) by rounding up P,
or rounding down P, and using multiple collars.

4. Determine the number of anti-seep collars (N) required of the chosen vertical projection (P) using
equation:

P =N
P

5. Either round up N or repeat steps 3 and 4 to determine optimum P/N relationship.

6. Provide construction specifications relative to the materials to be used and method for anchoring
the anti-seep collar(s) to the pipe in a water tight manner.

7. Anti-seep collar spacing shall be between S and 14 times the vertical projection of each collar.
8. Anti-seep collar dimensions shall extend a minimum of 2 feet in all directions around the pipe.
9. Anti-seep collars shall be placed a minimum of two feet from pipe joints.

10. Anti-seep collars should be placed within the saturation zone. In cases where the spacing limit
will not allow this, at least one collar shall be placed in the saturation zone.

C-10-21
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Soturoted Length,L_,teet

200

IS0

100

8

Table 16

ANTI-SEEP COLLAR DESIGN

A rABZRV.aD 4L
V1 1A . /l/
6//
y/
P VAN e
™ r//T%/
W Z ; A '
& X A1 X1 1 ..
4 A - Y ./‘ l T
L / p N ] ; v o
/ r /I /*(ooo/o‘; -ioo. {-ooo ofs @ efo vofe o ofe o o .du:-i e Oy ...,.‘ 6
V. o} . {
A ,/l/ A 1 19
// : /( E §
7 T |
2T 3
e | 2
COL'LAR PROJEngON,V, FEBET .

T 7
. E A/ //
T 4NN N
; : A .
: - 4 -
P
. Z
T 1< .
A : P>
T 7§
{/.,/ = _ 2 T
P d Z %E.y
4 ;—( L]
& - NOTE : This procedure is
— for 0 15 % increase
in the length of the
flow poth.
C-10-22
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DETAIL 13 - ANTI-SEEP COLLAR DESIGN

RISER CREST

ASSUMED
PHREATIC

LINE EMBANKMENT

EMBANKMENT
INVERT
INTERSECTION

l PIPE DIAMETER
WILL VARY

ANTI-SEEP COLLAR DESIGN

where: p= vertical projection of anti-seep coliar{++).
Ls = length of pipe in the saturated zcne (f+.)

y= distance in feet from upstream invert of pipe t0 highest normal
water level expected to occur during the |ife of the structure.
usual ly the top of the riser.

z= slope of upstream embankment @s qQ ratio of z ft. horizonta!l to
one +t. vertical.

sg= siope of pipe in feet per foot.

This procedure is based on the phregtic Iine as shown in the drawing gbove:

U.S. DEPARTMENT OF AGRICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT
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DETAIL 14 - TYPICAL ANTI-SEEP COLLARS (i

INSTALL COLLAR WITH
camar o

J\\

()

T

COLLAR WELDED IN PLACE ON BARREL SECTION

l 2 MINIMUM
TO0 JOINT

.

2 MINIMUM M&gIWM LAST

T0 JOINT »l. . CORRUGAT IONS
ON EACH END
MUST BE
ANNULAR OR
FLANGE

CONTINUQUS WELD THE FULL
CIRCUMFERENCE OF THE
COLLAR ON BOTH SIDES

PLATES TO BE PRE-
CUT. CLA
TOGETHER- PRE-

CONT INUOUS

CIRCUMFERENCE OF THE
COLLAR ON BOTH SIDES \\\\

DRILLED AND WELDED FRAME

LABELLED TO Ve

FACILITATE

WATERTIGHT FIELD

ASSEMBLY e =f=f =—— STAINLESS STEEL

ANTI-SEEP COLLAR DESIGN

USE “MASTIK” OR
EQUIVALENT
BETWEEN PLATE ]
AND FRAME

NUT AND BOLT
CONNECTION WITH
“MASTIK"” BETWEEN
PLATES

d

[l

COLLAR FOR FLANGE JOINT PIPE

WELD THE FULL

® 0o 0 0 o 0 oo

e & 6 8 0 & o

— atn Smme Gamm Gmm— c— one]

o & 0 &

SOIL._CONSERVATION SERVICE

US. DEPARTMENT OF AGRICULTURE

WATER MANAGEMENT ADMINISTRATION |

1994
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DETAIL 15 - RISER BASE DETAIL

BASE.

MINIMUM 2 #8 RE-BARS o
PLACED AT RIGHT ANGLES INJ Pt
BOTH _DIRECTIONS —_—
PROJECTING THROUGH SIDES |-
OF RISER TO HELP ANCHOR
RISER TO THE CONCRETE

A MINI
OUTSIDE OF THE RISER.

Note:

GRADE ANGLES OF STuB TO
BE INDICATED (ANGLE .
BASED ON BARREL GRADE)

FLOW

DRAW-DOWN DEVICE

)

-=— RISER

- i"‘:‘ T“ -

9”

RE-BARS TO PROJECT

MUM OF ' RISER . T

18"

BASE WIDTH EQUALS 2X

DIAMETER OF RISER

NOTE:

Construction Specificotions

ANCHORING BARS
SHOULD PROJECT !/4
DIAMETER BEYOND
QUTSIDE OF THE
RISER.

The riser shalil have a base attached with a waotertight connection and shatll
have sufficient weight to prevent flotation of the riser. Two approved bases
for risers 10" or less in height are:

1. A concrete base 18” thick with the riser embedded 9” in the base.

2. A2 minimum thickness steel plate attached to the riser by a continuous
we!d around the circumference of the riser to form a wotertight connection.
The plate shall have 2’ of stone. gravel., or compacted earth placed on it

to prevent flotation. In either case. each side of the square base shall be

twice the riser diameter.

1.20 (downward forces = 1.20 x upward forces).

For risers greater t+han ten feet high computations shall be made to0 design
a base which will prevent floagtation. The minimum factor of safety shall be

US.DEPARTMENT OF AGRICULTURE

SOIL, CONSERVATION SERVICE .

PAGE
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DETAIL 16 - CONCENTRIC TRASH RACK

AND ANTI-VORTEX DEVICE

PRESSURE

RELIEF HOLES
adP/”—1b{
DIAMETER

SPOT WELD
ALL
o
DIAMETER
VARIES

HEIGHT
WILL VARY

8°' MINIMUM
1 OVERLAP

lRISER

STIFFENER BAR (SEE
DESIGN TABLE)

TOP (SEE DESIGN
TABLE). PRESSURE
RELIEF HOLES MAY
BE OMMITTED IF
ENDS OF
CORRUGATIONS ARE
LEFT FULLY OPEN
WHEN CORRUGATED
TOP IS WELDED T
CYLINDER

8]

CYLINDER (SEE
DESIGN TABLE).
CYL INDER MUST BE
FIRMLY FASTENED

TO THE TOP OF THE
. RISER

DIAMETER
WILL VARY
SECTION A-A
ISOMETRIC VIEW
-

SUPPORT BAR SIZE 34 DIAMETER
MINIMUM. BARS ARETO BE WELDED
TO THE TOP OF THE RISER OR
ATTACHED BY STRAPS TO THE TOP
OF THE RISER

US.DEPARTMENT OF AGRICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT
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DETAIL 16 CONCENTRIC TRASH RACK
AND ANTI-VORTEX DEVICE (continued)

Trash Rack
Cylinder .
Riser Diam. Thick.. Minimum Size Minimum Top
Diom.. in. in. gage H. in. Support Bar Thickness Stiffener
12 18 16 6 #6 Rebar 16 ga. -
15 21 16 T d " -
18 27 16 8 “ b -
21 30 16 11 ” “ -
24 36 16 13 u 14 ga. -
27 42 16 15 “ 14 ga. -
36 54 14 17 #8 Rebar 12 ga. -_—
42 60 14 19 “ “ —
48 72 12 21 1=y pipe or 10 ga. -
1-lrg X 1=lrg xl7g
angle
54 78 12 25 ” “ -
60 90 12 29 1=l pipe or 8 ga. —-—
1=lrg x 1=bry xlsg
angle
66 96 10 33 2Y pipe or 8 9G.. 2x2x!74
2x2x3/16 angle w/stiffener ongle
72 102 10 36 u “ 2-1/2x2-
1/2x1/4
angle
78 114 10 39 2-14" pipe or “ “
2x2xi7q angle
84 120 10 42 2-1" pipe or “ 2=ty x2=1/2x
2-1/2x2-1/2x1/4 546 angle
angie
Note: The above +rgsh rack and anti-vortex device information is only for

corrugated metal pipe.
of MD 378.

Concrete risers must meet the requirements

US.DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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DETAIL 17 TYPES OF COUPLERS FOR

CORRUGATED STEEL PIPE Lo
(ALL CONNECTOR BANDS REQUIRE NEOPRENE GASKETS)

STANDARD LAP-TYPE

SIDE VIEW COUPLING BANDS FOR = ROD AND LUG TYPE
ANNUL AR ANNULAR OR MEL ICAL CORRLENS BaND 2,
COUPL ING CORRUGATED STEEL - wIDE

BAND PIPE

24w

LT

PIPE

SIDE VIEW END VIEW

ONE PIECE LAP-TYPE COUPLING FOR
ANNULAR OR HELICAL PIPE 12" TO 24“
IN DIAMETER

PIPE DIAMETER 15” TQ 48”

SIDE
SIoE \\\\\\\fND VIEW

e AT,
SIDE VIEW END VIEW 3 oF
GASKET DE VIE gwmo

BAR AND STRAP CONNECTOR
CHANNEL COUPLING BAND TWO PIECE LAP-TYPE COUPLING

FOR FLANGED END FOR ANNULAR OR HELICAL PIPE PIPE DIAMETER 54“ TO 72“
CCRRUGATED STEEL PIPE 12” TO 24” IN DIAMETER
2 2/3"
BAR AND STRIP CONNECTOR 2 /1_

(UNIVERSAL) CONNECTOR
BAND BE ACCEPTABLE FOR |
USE IN ANY SEDIMENT |

UNDER NO CIRCUMSTANCES. |
{ X h}" WILL THE DIWPLE \
M) ‘ %

: “RUBBER BAND” CONTROL OR STORMWATER
\ 10'y" G ASEET THESE MANAGEMENT STRUCTURE |

PN CORRUGATIONS

—e10'7" == HUGGER TYPE COUPL ING |
BAND FOR REFORMED END

H.C.S.P. OR ANNULAR C.S.P. l

CONTINUGUS CORRUGATION ANNULAR BAND |

-
U.S.DEPARTMENT OF AGRICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT
SOIL. CONSERVATION SEEVICE C -10-27 WATER MANAGEMENT ADMINISTRATION
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DETAIL 18 - SEDIMENT BASIN BAFFLES

PLAN VIEWS

RISER D = DISTANCE BETWEEN
(OUTLET) INFLOW AND OUTFLOW

A = AREA OF NORMAL PQOL
We= EFFECTIVE WIDTH = A/D
Le= TOTAL DISTANCE FROM THE

INFLOW POINT ARQUND THE
BAFFLES TO THE RISER

FORMULA: .'.‘.2 >2
Ve

RISER (OUTLET)

Le= Ly + Lo+ L3+ Ly

Ll R

SHEETS OF 4°X 8°X !+ EXTERIOR

GRADE PLYWOOD OR EQUIVALENT
. !
POSTS MINIMUM <

_ EXISTING GROUND

— ~~
” N T i i
1"4 SQUARE N ' , ¢ .
OR 2" ROUND SET = v 4 ' _l RISER CREST
THE GROUND I ¥

8’ CENTER TO CENTER
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Construction Specifications

1. The total area of “the perforations must be greater than 2 times the area of
the internal orifice.

2. The perforated portion of the drow—-down device shal!l be wrapped with 1"
hardware cioth and geotextiie fabric. The geotextile fabric shali meet the
specifications for Geotextile Class E.

3. Provide support of draw-down device to prevent sagging and floatation.
An acceptabie preventative measure is to stake both sides of draw-down
device with 1” steel angie. or 1’ by 4” square or 2” round wooden posts set
3’ minimum into the ground then joining them to the device by wrapping with
12 gauge minimum wire.

US.DEPARTMENT OF AGRICULTURE PAGE MARYLAND DEPARTMENT OF ENVIRONMENT
SOIL _CONSERVATION SERVICE C-1-2 WATER MANAGEMENT ADMINISTRATION

1994




BASIN DRAWDOWN SCHEMATIC
VERTICAL DRAW-DOWN DEVICE

{-‘TOP OF DAM

\ RISER CREST ELEVATION
v\

\‘ VERTICAL DRAW-DOWN DEVICE

WITH WATERTIGHT CAP */'/

N\
\ PERMANENT POOL ELEVATION
h f
N\

” ]
DRY” /
STORAGE

“WET*

STORAGE ~

N ——

~
~
1 ~

I‘IQK_E
-
-

XISTING
GROUND

\\.——"\/

TRASH RACK /
ANTI-VORTEX DEVICE

TOE OF DAM

ELEVATION

-
-

-~
< INTERNAL ORIFICE

-‘><::__
g SEE NOTE 3

PRINCIPAL SPILLWAY

RISER BASE

PRINCIPAL
SPILLWAY

VERTICAL DRAW-DOWN DEVICE

LIMIT OF DRY STORAGE

LIMIT OF WET STORAGE

Construction Specifications

1. Perforations in the draw—down device may not extend into the wet storage.

2. The total area of the perforations must be greater than 2 +imes the areaq

of the internal orifice.

3. The perforated portion of the draow—down device shall be wrapped with 12
hardware cloth and geotextile fabric. The geotextile fabric shal! meet the
specifications for Geotextile Class E.

4. Provide suppor+ of draw-down device to prevent sagging and floatation. An
acceptabie preventative measure is to stake both sides of drow-down device

with 1” steel angle. or 1’ by 4” square or 2” round wooden posts set 3' minimum
into the ground then joining them to the device by wrapping with 12 guage

minimum wire.
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A temporary stone dike installed in conjunction with and as a part of an earth dike.

Purpose

The purpose of the Stone Outlet Structure is to filter sediment laden runoff, provide a protected outlet for an
earth dike, provide for diffusion of concentrated flow, and allow the area behind the dike to dewater.

nditio ere ctice lies

Stone outlet structures apply to any point of discharge where there is need to dispose of runoff at a protected
outlet or to diffuse concentrated flow for the duration of the period of construction. The drainage area to this
practice shall be 1/2 acre or less.

Qutlet

The stone outlet structure shall be located so as to discharge onto an already stabilized area or into a stable
watercourse. Stabilization shall consist of complete vegetative cover, paving, etc., sufficiently established to
be erosion resistant.

Construction Specifications

1. 2" to 3" stone'® or recycled concrete equivalent is preferred but clean gravel may be used if stone
is not available.

2. The crest of the stone dike shall be at least 6" lower than the lowest elevation of the top of the
earth dike and shall be level.

3. The stone outlet structure shall be embedded into the soil 2 minimum of 4".

4. The minimum length of the crest of the stone outlet structure shall be 6°.

5. The baffle board shall extend 1’ into the dike and 4" into the ground and be staked in place.
6. The drainage area to this structure shall be less than 1/2 acre.

C-11-1
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DETAIL 19 - STONE OUTLET STRUCTURE | (it
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Construction Specifications

1. Crushed stone shall be used. Gravel may be used if crushed stone is not
available. The stone shalil be 2“-3* in size.

2. The crest of the stone dike shall be at least 6 lower than the
lowest eievation of the top of the earth dike and shall be levsl.

3. The stone outlet structure shall be embedded into the soil a minimum
of 4".

4. The minimum length of the crest of the stone ocutlet structure shall be 6°.
5. The stone outlet structure shail be inspected after each rain. Stone
shall be replaced when the structure ceases to function and ponding

results.

6. The boffle boord shall be extended one foot into the dike. stoked aond
enmbedded 4 into the existing ground.

7. The drainage area to this structure shall be less than !4, acre.
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