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Major Design Elements (Continued)

Curb Outlet Swales for Low Density Projects
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Swales Seeking Pollutant Removal Credit (“For-Credi’ Swales)

) 12 1 , , +8

@B + + 9% + L+ +
"1 A + % , ".D +. " % I

: 6"/
5 |( + * ) !
# * , "6 .

+ .

6 * , 9C@1:/

Conveyance SwaleBlot Seeking Pollutant Removal Credit
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Swales remove pollutants from stormwater by biilon, settling, and infiltration.
Grassed swales filter pollutants as stormwaterffunoves through the leaves and roots
of the grass. By reducing flow velocities and iragiag a site’s time of concentration,
grassed swales contribute to reducing runoff pe@kassed swales that are designed with
check dams or incorporate depression storage peomidtration and can help contribute
to satisfying a site runoff capture/storage requeat.
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Backyard Swales with
Jnfilt[ation Ditches
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There are no minimum or maximum size requirementthe drainage basin for a grassed
swale. A swale serving a tributary area more thwor 20 acres, or with very high
impermeable surface percentages, can be difficudesign due to high volumes of flow
and/or high velocities of flow.

3 !
1 , +, % % . %
<+ /1) <
* ’* *' + / , * * 2
+ ) . *| @
) +.+8 * ) 2 + +/ 1, """
% . * ) /

! i $%&'



% . * )
Curb | "For-Credit" | Conveyance
Outlet Swale Swale
(Not Seeking
Credit)
Sizing shall take into account all runoff at ultimate build-out X X X
including off-site drainage.
BMP shall be located in a recorded drainage easement with a X X X
recorded access easement to a public ROW.
The design must non-erosively pass the peak runoff rate for the] X X X
10-year storm.
The treatment volume shall be determined as specified in X X X
Section 3.
Where practicable, the maximum longitudinal slope shall be X X X
5%.
Swales shall convey the design discharge while maintaining a X X X
0.5-foot freeboard and without exceeding the maximum
permissible velocity.
1*ft from bottom swale to SHWT X X
Majority of bottom of swale above SHWT X
Maintenance agreement required. X X
Max velocity as in E&SC Manual, see Table 14-2 X X
Max velocity, 1 ft/sec for the 10 year 24 hour storm X
Max side slopes, 3:1 X
Max side slopes, 5:1 X X
Swale length shall be 100 ft X
Swale length shall be 150 ft X
@ + %8 + %. +, % % <+ 8 +
+ * * i % * .
/I + %, + % + | F.
*  + 42 8 8 + 8 8
+ * + /
The treatment volume shall be calculated as sgekifi Section 31 % + %
, + - + o+ S+ o+ +
+ ¥ . +/C 83
+, * % . % <+ /1 + +
+ 8 , &. /11T A
- 2% 8, /
! #'& $%&"




&3

,? % 4 % <+ A ( ,3+ 9
60: 9 G
Soil Grass Lining Permissible Velocity *
Characteristics for Established Grass
Lining (ft/sec)
Bermudagrass 5.0
Easily Erodible Tall Fescue 4.5
Non-Plastic  |Bahiagrass 4.5
(Sands & Silts) JKentucky Bluegrass 4.5
Grass-Legume Mixture 35
Bermudagrass 6.0
Erosion Resistant|Tall Fescue 5.5
Plastic (Clay |Bahiagrass 5.5
Mixes) Kentucky Bluegrass 5.5
Grass-Legume Mixture 4.5
! permissible velocity based on 10-yr storm peak runoff
2 Soil erodibility based on resistance to soil movement from
concentrated flowing water.
® Before grass is established, permissible velocity is determined by
the type of temporary liner used
1 = . , ' -+
. 1 A ,6 + H 8
"+ 8 * O0p ++ 8 + %,
<+ /I F. "+ 8 ,
. + IE.* + +
8 * + , [|F. +
* 8 + ++2 9
E* "#: + + + /
1 * i * +
4+ * /@ * . *8 *
+ * . + * + * * /(
* 8% +< %+ + * + *
,2/E + % +< + 8 *
+ * .+ 8 *% 8 + *
1 . + *
/F. + 8 + * %
, + A+ A , + %
A , * /
1 + + 9% . , + +2 . )
* %, /1 + , *
+ .+ * + 9+
!
! "#"5 $%&'



9 ,+8 - 8 3 /1 * )
% * + * * /6 ,
A ,  + %l
+ 8 + + % + + %
* |F + 8
+ +2 , , +2 A+
[F. + + * + 8 A
, . * o+ /F. A
A+ + 8
/
+.+ 8 8 % ++ *
+ , * A - +
% , + /1 *
+ +
+ * ,
/1 + * * %
*+l % / * 1
*/
% + % . /
- % .* |/ @ A * ,
+ %% +2% 8 % * , &+ . % %
6
+ ++ 8 + , * /
* 8 A * %
+ o+ : I ) % + %
8 % * % , . .t
8 * 8 )
o, * ) . IF
* ++ 8 , o+,
* 8 ,% *
. . . + .
*+ %8 % % +
+ *

" H# $%&'



Q0 * % +

+ +2 + +
+ /| E*
#
( +
/1

%

* @

% /

%

% *%/ 1

%

%,
8

+ + %

* %

%

I(

%*

+ 42

%

Small depressions along the bottom of the swalktrajp and store stormwater for later
infiltration into the soils. These depressiond ai$o likely accumulate sediment at a
quicker pace than other parts of the swale, anidagib probably develop wetland

vegetation.
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Sample Inspection and Maintenance Provisions
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September 28, 2007 Changes:

1.

ok

Major Design Elements and Table 14-1:
i. Reformatted to include numbered requirements.
ii. All swales:

1. Removed reference to the Simple Method. Treatwanime will be
calculated as stated in Section 3.

2. Removed the requirement for all swales to haveriifimum distance from
the bottom of the swale to the seasonably highnmabde (SHWT). This is
now only a requirement for curb outlet systems esmi/eyance swales
seeking credit.

iii. Curb outlet systems:

1. Removed the per acre requirement from the follovgi@gtence, “Swale
length will be 100 ft/acre drainage.”

2. Specified the following requirement as an Admirdtitre Code requirement,
“The maximum velocity shall be as specified in M@ Erosion and
Sediment Control Manual (and replicated in thisutoent, Table 14-2),” per
15A NCAC 02H .1008(g)(1).

3. Added the requirement to have 1-ft minimum distafincm the bottom of the
swale to the seasonably high water table (SHWT).

iv. Conveyance swales seeking credit:

1. Removed the per acre requirement from the follovgiagtence, “Swale
length will be 150 ft/acre drainage.”

2. Specified that the maximum velocity shall be caoed from the 10 year 24
hour storm.

3. Added the requirement to have 1-ft minimum distafincm the bottom of the
swale to the seasonably high water table (SHWT).

v. Conveyance swales not seeking credit:

1. Removed the swale length requirement.

2. Specified the following requirement as an Admirastre Code requirement,
“Side slopes shall be no steeper than 3:1, ” p&rNEAC 02H .1008(c)(2).

14.3.2: Included exclusion for the 1 ft to the SHYequirement for swales not seeking
pollutant removal credit.

14.3.4: Removed the reference to the Simple Methide volume shall be calculated as
specified in Section 3.

14.3.5: Removed references to wetland plantings.

Table 14-2ANote: Track changes are not visible in this tabl&dded a missing
reference to a footnote. Corrected footnote 3ctvhiad been cut-off. Updated this table
to match the changed requirements in the MajordPeBiements section.

Table 14-3: Labeled (previously unlabeled).

June 2009 Changes:

1.

2.

Design elements required by DWQ policy for conveyaawales revised to allow less
than 1’ separation between SHWT and bottom of swale

Revisions to distinguish between “conveyance” swéleghere less than 1’ separation
from SHWT now allowed) and “for-credit” swales (whel’ minimum separation from
SHWT is required) throughout chapter.

Table 14-1 and Section 14.3.2 were revised to beistent with new DWQ policy
regarding SHWT separation for conveyance swales.
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