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Hsight

‘The minimum allowable height measured from the upsiope side of the dike is 18 inches {see .

Pl:m_: 3.00-1).

TEMPORARY DIVERSION DIKE

Compacted Soil

1
e 3 2534
T i
Source: Va, DSWC Plate 3.00-1

Side Slopes
1%:1 or fatter, along with 2 minimuim base width of 4.5 feet {see Plate 3.00-1),
Grade

The chammel behind the dike shall have a pusitive grade to 4 stabiliced outlet. If the
channel slope is less than or equat to 2%, no stabilization is required. I the slope is greater
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2 Sediment-laden runoff must be diverted and released through a sediment-trapping
facility sach as a TEMPORARY SEDIMENT TRAP (Std. & Spec. 3.13) or
TEMPORARY SEDIMENT BASIN (Std. & Spec. 3.14).

ng, uction Specifications

1. Temporary diversion dikes must be installed as a first step in the land-disturbing
activity and must be functional prior to upstops land diswurbance.

.2 The dike should be adequately compacted to prevent failure.

Ternporary or permanent seeding and mulch shall be applied to the dike immediately
following its construction. .

4. 'The dike should be Jocated to minimize damages by construction operations and
traffic,

Maintenance

The measure shail be inspected after every storm and repairs made to the dike, flow
channel, outlet or sediment {rapping facility, as necessary. Once every two weeks, whether
a storm event has occarred or not, the mwasare shall be inspected and repairs made if
needed. Damages cansed by construchon iraffic or other activity must be repaired before
the end of each working day.
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3.18
STD & 8PEC 3.18
QUTLET PROTECTION
Diefinition

Structurally lined aprons or other acceptable energy dissipating devices placed at the ountlets

of pipes or paved chamel sections.

To prevent sconr 4t stormmwvater outlets, 10 protect the outlet structure, and to minimize the
potential for downstream erosion by reducing the velocity and energy of concentrated

stormwater flows.
Conditions Where Practice Applies
Applicable to the ontlets of all pipes and engineered channel sections.
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Planning Considerati

The outlets of pipes and strocturally lined channels are poimis of eritical erosion potential
Stormwater which is transported through man-made conveyanes systeans at design capacity
generally reaches a velocity which excends the capacity of the receiving channel or ures 10
resist erosion, ‘To prevent scour at stormwater outlets, o flow transition strocture is nesded
which will absorb the initial fmpact of the Sow and reduce the flow velocity 1o a level which
will not erode the receiving channel or area.

"The most commonty used device for outlet profection s & structarally lined apron. These
aprons are generally lined with riprap, grouted viprap or conecrete. They are constructed 81
a zevo grade for a distance which is related to the ontlet flow rate and the milwater level,
Criteria for designing such an apron ave contained in this practice. Sample problems of
outlet protection design are contained in Appendix 3.18-2.

Whers flow is excessive for the economical use of an apron, cxvavated stilling basing may
be used. Acceptable designs for stilling basins may be found in the following sources:

L hanpels, Hydraulic

Dosign o

Fyddrauli ign of Esergy Dissi 2 and ks
Engineering Ciraular No. 14, U, §. Departmont of Transportation, Federal Highway
Admivdstration (83). .

pg Basins and Boe issipators, Prgincering Monograph
of the Interior - Bureau of Redamation, {74).

Note: Both of the above are available from the US, Goveroment Printing Office.

Design Critesi

The design of structurally Haed aprons af the ooflets of pipes and paved chaanel sections
applies to the inmmediate area or reach below the pipe or chansel and does not apply 10
comtinuons rock Hnings of channels or streams {See STORMWATER CONVEYANCE
CHANNEL, Sid. & Spec. 3.17). Notably, pipe or chamnel ootlets at the top of out slopes
or on slopes steeper than 10% should pot be protecied using just outlet pretection as 8
result of the reconcentration and large velocity of flow encounsered as the flow leaves the
structural apron. Omilet protection shall be designed according to the following criteria:

1992 ' ©3a8

Minimam Tailwater Condition. ¥ the tailwater depth is greater than half the pipe
diameter, it shall be dlassified as a Maximum Tailwater Condition. Pipes which
outlet onto flat areas with no defined chammel may be assumed 1o have 2 Minimum
Taitwyter Condition. Notably, in most cases where post-development stormwater
ranoff has been concentrated or increased, MS #19 will be satisfied only by gutfall
intp g defined channel. :

Z  Aponlepgth: The apron length shall be determined from the curves according o
the tailwater condition:

Mininmm Tailwater - Use Plate 3.18-3.
Maxisowm Tailwater - Use Plate 3.18-4.

3. Apron width: When the pipe discharges directly into a well-defined chinnnel, the
apron shall extend across the channel bottom and up the channel banks to an
elevation one foot above the maximum tailwater depth or o the top of the bank
{whichever is less),

I the pipe discharges onto a Hat ares with no defined channel, the width of the
spron shall be determined as follows:

8. 'The upstrewm end of the apron, adjacert to the pipe, shall have & width three

Himes the dismeter of the vutlet pipe.

b. For ammmm the downstream end of the aprox shall
have a width equal to the pipe diameter plos the length of the apron.

B

xinmgn omdition, the dovnstream end shall have a1 width
e pipe

ailwater
ameter plus 0.4 times the length of the aprom.

4. Bottom grade: The apron shall be constructed with no slope along its length (0.0%
grade). The invert elevation of the downstream end of the apron shall be equal 16
the elevation of the invert of the receiving channel. There shall be no overfall at the
end of the apron.

3. Sideslopes If the pipe discharges into a well-defined channel, the side slapes of the
) chane! shall not be steeper than 21 (horizontal: vertical).

6.-  Alignment: The apron shall be located so there are not bends in the horizontal

than 2%, the channel shall be stabilized in accordance with Std. & Spec. 3.17, Fipe Outlets alignment.
ATER CONVEYANCE CHANNEL. ‘
{Sce Plate 3.18-1) 7. Materials The apron may be lined with riprap, grouted riprap, concrete, or gabion
STORMW. baskets.‘ ‘The median sized stone for riprap shall be determined from the curves in
1. Tailwater deptly The depth of tailwater immediately below the pipe catlet must be Appendtx 3.18~g {Plates 3.18-3 and 3.18-4) acvording to the tailwater condition. The
1 The diverted unoff, if free of sediment, must be released through & stabilized outlet determined for the design capacity of the pipe. Manning'’s Bquation may be used t0 gradation, quality and placement of riprap shall conform to Std. & Spee. 3.19,
or channel, determine tailwater depth {see Chapter 5, Engineering Caloulations), I the taitwater RIPRAP. ‘ -
depth is Jess than half the diameter of the ontlet pipe, it shall be classified as 2
- 54 I - 55 1 - 155 e
1592 : 318
1892 318 1992 308 1992 : 308 308
8 Q}J&rgm. : Tn all cases, filter cloth shall be placed between the riprap and the
P Y P underlying soil 10 prevent soil movement into and through the riprap, The material STO & SPEC 3.08 sent
PIPE OUTLET CONDITIONS must meet of exceed the physical properties for filter cloth found in Std. & Spec. -
A A 3.19, RIPRAP. See Plate 3.18-1 for orientation details. CULVERT INLET PROTECTION Where culvert and associated drainage system is 10 be made pperational prior to permanent 2.  Runoff storage requirements shall be in accordance with information outlined
' ’ : stabitization of the disturbed drainage area. Different types of stractures are applicable to under Std. & Spec. 3.13, TEMPORARY SEDIMENT TRAP.
o different conditions (see Plates 3,081 and 3.08-2), - A
e, Y Paved Channel Qutlets ' } b Culvert inlet sediment traps have z maximum expected useful life of 18
o 7 EeEa (e i 318 dion
l &O__m K‘:‘,"’.‘%"f&i‘:‘i 1 The fi locity at the outlet of flowing < The maximum area draining to this practice shall not exceed 3 acres.
: I P I . low velocity at the outlet of paved channels flowing at desi ity mst not : i i i here culverts and other storm sewer
s fe Y, FIPE GUTLET TO FLAT 4 > z an g capacity no {he inlet to storm fverts, When construction on 4 project reaches a stage where
) B v'.;.‘"“".?“:' _ AREA WTTH KO DEFIRED exceed the permissible velocity of the receiving channel (see Tables 3.18-A and 3.18- A sediment filtor located a1 orii sewer ey appurtenaoces are installed and many areas ave brought o a desired grade, the ecosion
PLAN VIEW o8 CHARNEL B) control measures used in the early stages normally need to be modified or may need to be jon Specifications
Purposes removed altogether. At that time, theve is 2 need to provide protection at the points where
2 ;ﬁ:f ,;’,f};hﬁ sg;‘}edb:hmel shall merge smoothly with the receiving channel runoff will leave the area via culverts and drop or curb inlets. i SiltFe ert Tnle
— . 1L There no overfall at the end of the paved section. Where the + sediment from entering, sccomulating in and being transferred by 2
{- a bottom width of the paved channe! is narcower than the bottom width of the z;vg;ev;; Wmd Fican sys“:'ijﬁ prior 0 ?e"‘:ﬁmm %iﬁzfmnﬂfa@m?ged Similar to drop and curb inlets, culverts which are made operational prior 1o stabilization a  The height of the siit fence (in front of the culvert opening) shall be a
6% — . i receiving chamnel, 3 wansition scc&!.?n shali be provided The maximum side project area. ) of the associated drainage areas can convey large amoumts of sediment to matural minimum of 16 inches and shall not exceed 34 inches.
= 2 divergence of the transition shall be 1 in 3F where; : drainageways. In case of extreme sediment loading, the pipe or pipe system itself may clog . : )
To provide etosion watrol at culvert inlets during the phase of a project where and Jose a major portion of its capacity. To avoid these problesms, it is ngcessary 1o prevent b, Exira strength filter fabric with a maximum spacing of stakes of 3 feet shall
SECTION A-4 FIETER CLOTH  KEY IN @°-0°; RECOMMENGED FOR ENTIRE PEMMETER F . Y clevation an&‘dminagefpwems change, causing oviginal eontrol measures 1o be sediment from entering the culvert by using one of the methods noted in this section. be used to construct the measure. .
' ved neffoeive or in ) o i 4 The placement of sift fence should be approximately 6 feet from the culvert
A - ‘ General Guidelines (All Types) - in the direction of incoming flow, creating a *horseshoe” shape as shown in
4 . where, Plate 3.08-1,
3d,, (MM} ' . 1. Theinet protection device shull be constructed in a manner that will facilitate cloan- .
f F = Froude number : ‘ out and disposal of trapped sediment and minimize interference with construction d ¥ silt fence cannot be instaled properly or the flow and/or velocity of flow
a ! v = Velocty at beginning of transition (ft./sec.) activides. k : to the culvert protection is excessive and may breach the stracture, the stone
! e [ = depth of ﬂogv at beginning of transition () combination noted in Plate 3.08-1 should be utilized.
PIPE QUTLET T6 WELL g = 3R2ft/sec 2. The inlet protection devices shall be constructed in such 2 manner that any resultant
- DEFINED GHANNEL ponding of stormwater will not conse excessive inconvenience or damage to adjacent
P = S Bends Iy ; areas or structures. 2. Culvert Inlet Sediment Trap
’ 3. or curves in the hmazcn:al. alignment at the transition are not allowed unless
4 La the Froude number (F) is 1O or less, or the section is specifically designed for 3 Design criteria more specific to each particular inlet protection device will be found 2 Geometry of the design will be a "horseshoe” shape around the culvert infet
‘tarbulent flow. 1952 308 : in Plates 3.08-1 through 3.08-2. _ (see Plate 3.08-2),
- PRy _‘dL ‘Maintensnge b. The toe of riprap (composing the sediment filter darn} shall be ne closer than
SBCTION Aa 331083058 na% -+ Design Criterda _ 24 from the culvert opening in order to provide an acceptable emergency
Bem TRYTR CLOTH  KEY 9 #-0"; BECOMNEADED FOR RNTIRK PEAMESLR 1. ‘The structore shall be inspected after each rain and repairs made as needed. ‘ . . - . outlet for flows from larger storm events.
WOTES: 1. APRON' LINING MAY BY WIPRAF, GROUTED FIPRAP, GARION . Silt Fence Culvert Inlet Protection . i e e n e
BASKET, OR CONCRETE. . 2 Aggregate shall be replaced or cleaned when inspection reveals that clogged voids c All other "Construcion Specifications” found within Std. & Spec. 3.13,
2. P APRON CAXCTHA . s s 3 . .
RSiNG PLATES 153 44D atoos = = are cansing ponding problems which intecfere with onsite construction. & Noformal design is required. TEMPORARY SEDIMENT TRAP, also apply to this practice.
3 4 = 15 1865 THE MAXTHUM STONE DIAMETER, SUT NOT
LESS THAN & INCaEs. 3. Sediment shall be removed and the impoundment restored to its original dimensions $ilt fence culvert inlet protection has an expectsd meprienum usable life of e.  ‘The proper installation of the culvert inet sediment trap is a viable substitute
when sediment bas accumulated to one-balf the design depth. Removed sediment three months. ) 7 for He instalanom of the SEDIMENT TRAR.
2 shall ited i itabl d in such that # '
Source: Va, DSWC Plate 3.18-1 ;i be deposited in ; rs;;;xab & area and in 2 marmer that it will not erode and ¢ The maximum srea draining to this practice shall not exceed one acre.
o - 158 4. Temporary structares shall be removed when they have served their useful purpose,
- 157 but mot before the upslope atea has been permanently stabilized. Wi 47 TIE - 48
1992 ; 308 1992 3.08
8 DESIGN OF OUTLET PROTECTION FROM A ROUMD PIPE FLOWING FULL tg
SILT FENCE CULVERT INLET CULVERT INLET SEDIMENT TRAP g MINTHUM TAILWATER CONDITION (T, < 0.5 DIAMETER) &
PROTECTION @ :
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Sowrce: Adapted from VDOT Standard . N )
Sheets and Va. DEWC : Phate 3.08-1 Souarce: Nortk Carolina Sediment Control Commission Plate 3.08-2
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PROFESSIONALS, P.C.

RIVER RUN EXECUTIVE OFFICES

SUTE-B
{10 EXCHANGE STREET
DANMVILLE, VA 24541

N.C. LICENSE: # C-2577
VA LICENSE: # 0404-001401

PHONE NO. (434) 792-3680
FAX NO. (434) 792-3685
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SHEETZ INC.
E & S DETAILS

PROPOSED SHEETZ STORE
DALEVILLE-BOTETOURT COUNTY, VIRGINIA
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