altered for extended periods; this is the time when TEMPORARY SEEDING (Std. & Spec.

'3.31) and other appropriate .controls should be implemented to enhance sediment-loss

mitigation. In-addition, by varying stone sizes used in' the construction of inlet protection,
a greater degree of sediment remaval can be obtained. As an option, filter cloth can be
used with the stone in these devices to further enhance sediment removal. Notably, the

potcn-tial inconvenience of excessive ponding must be examined with these choices,
especially the latter. |
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a..  Sikt Fence shall conform to the construction specifications for "extra strength”

found in Table 3.05:B and'shall be cut from a continuous roll to avoid joints,

b. ©  For-stakes. use 2 x 4-inch woad (preferred) or equivalent metal with a

minimum length of 3 feet, -

1 - 337

~a. - Place concrete:blocks- lengthwise on-theirsides-in a single row around the

penmeter'nf_‘.the inlet, with the ends of adjacent blocks abutting. The height
of thu_&- bamcrcan be “varied, depending ‘on design needs, by stacking
combinations of 4-inch, 8-inch and 12-inch wide blocks. The barrier of blocks
shall be at least 12-inches high and no greater than 24-inches high.
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1992 3.18 1992 e | * | 518 1992 318
| 10 3.18- . s
e - ' Minimam Tailwater Condition. If the tailwater depth is g th : R T e e *
STD & SPEC3.18 ., L - - . v water Cepth 1s greater than half the pipe
. | Planning Consideiations diameter, it shall be cl_ass1ﬁed as a Maxiinum Tailwater Condition. Pipes which Pl P E -0 U TLE I C ON. DI N ON S |
3 - o | - | | ‘ _ outlet onto ﬂat,gcas with no defined channel may be assumed to have a Minimum: - - T i "
OUTLET PHOTECT[ON , @ The outlets of pipes and structurally lined chdnnels are points of critical erosion potential. Jailwater Condition. Notably, in most cases where post-development stormwater A A |
N Starmwater which is transported through man-made conveyance systems at desigm capacity runoff has been concentrated or increased, MS #19 will be satisfied only by outfall $ o ¢ |
- gcr}crally l:eaches a velocity which exceeds the capacity of the receiving channel or. area.to lnto a defined channel. . - 4
p re5§st erosion. To preyqn_t scour at stormwater outlets, a flow transition structure is needed 5 | - | | T ] = ,
which will absorb the initial impact of the flow and reduce the flow velocity to a level which . Apronlength: The apron length shall be determined from the curves according to | sy
will not erode the receiving channel or area. the tailwater condition: | do -
Definition | - - y . | N , |
The most commonly used d“;"ﬂCQ for outlet protection is a structurally lined apron. These Minimum Tailwater - Use Plate 3.18-3. | | TSN PIPE OUTLET TO FLAT -
Structurally lined aprons or other acceptable energy dissipating devices placed at the outlets | aprons are genera!ly_ lined Wlﬂ]’ riprap, grouted riprap or concrete. They are constructed at Maximum Tailwater - Use lf'late 3.18-4. - | . . | Eﬁﬁ‘; H\;IEH NO DEFINED
of pipes or paved channel sections. a zero grade fOI: a fhstancc which is related to the outlet flow rate and the tailwater level. 3 | _ - L | . | PLAN VIEW
| | acl?ti:?;rf)i ct:lcSIglc:l1ng such an ap{ondare Zt;ntah:ied in this practice. Sample problems of . mm;ﬂwgen the Plglc ilgchargle; directly into a well-defined channel, the L | ,
p on design are contamed in Appendix 3.18-a. - _ end across the channel bottom and up the chanmel banks to an ! ‘
| | Purpose- | ‘ - | elﬁl:f_azon ﬁlgte foot above the maximum tailwnterz;lepth“ or to the top of the bank- F l' L a -1
To prevent scour at stormwater ‘outlets, to protect the outlet structure, and to minimize the . were dﬂox 18 gxcess1ve f_ar the ecqn?mlcal e of an apron, e?:cavated sulling basins may (whichever is less). | |
potential for downstream erosion by reducing the velocity and energy of concentrated used. Acceptable designs for stilling basins may be found in the following sources: If the pipe. discha - ' . R . .
stormwater flows. . ’ | i - | pipe. chargcs_ onto a flat area with mo defined chammel, the width of the ! a
| o 1. Gydraglic Lesign of Epergy Dissipators for Culverts and Chaonels, Hydraulic apron shall be determined as follows: -
o | . . Engineering Circular No. 14, U. S. Depart £T ation, Fed : | |
Conditions Where Practice Applies. o » 1J. 5. Lepartment ot lransportati - ~ | - o
Administration (83). P . on, Federal Highway & The upstream end of the apron, adjacent to the pipe, shall have a width three | TECTION A4 UTER CUOTE KEY IN €-47: RECOMMENDED FOR ENTIRE PERIMETIR
) | , t. . _ - ’ !
Applicable to the outlets of all pipes and engineered channel sections.’ 2 Tvdraulic Decic e o | ) . Imes the diameter of the outlet pipe. A |
L s e e : 0 ! _ { !.--: 0 u. ‘ .l. u *. cl Eng}::’c?_ﬁg) Monograph b. For a Migi Tailwater Condition, the downstream end of th hall L { I |
2 S ¥ B N i + €9, V.S liepartm | - . amati - ; AT € apron s . '
_ . LT e o _ | have a width equal to the pipée diameter plus the length of the. apfum A 3d,, (MIN.)
: Note: Both of the above are available from the-U.S. Government Printing Office. . ForaMax ) e d df—T—;, - . |
T Maximum Tajflwater Condition, the downstream end shall have a width o 6 - 1 ’
| | ' equal to the pipe diameter plus 0.4 times the length of the apron. (S V S |
Design Criterja | ‘ o PIPE OUTLET TO WELL
| . | 4. . : ':. -nw apron shall_ b.e constructedwith no 510}]6 '310@ its length (0.0% | DEFINED CHANNEL,
*I The ‘dcsig'n of stmm rally lined-aprons at the outlets of Pip es and paved channel sections thgr&del). 'I:hc invert ?levatiop of the c'_io_wnstraam end of the apron shall be equal to ?LAN VIEW . _ L |
E appl:_lcs to the imme diate area or reach below the pipe or channel and does not apply to : ‘:1 e Evtictfon of the invert of the receiving channel. There shall be no averfall at the | L
ﬂ“:’CI-IANNEI.,'mm'us msc;'_h&'spe of chiannels or streams (See STORMWATER CONVEYANCE . od ot the apron. : o |
‘ 4c.Spec. 3.17). Notably, pipe. or chrannel outlets at-the:top-of cut slopes- : . s | | | I
fI or on slopes steeper-than 1 ﬂ% should not be protected using fust outlet protection as a. 5. w If the pipe discharges into a wf:ll—deﬁned channel, the side slopes of the - _L 1
é result ﬂil the reconcentration and large velocity. of flow.encountered as-the fiow leaves the | © not be stecper than 2:1 (horizontal: vertical). | d ;
: structural apron. Qutlet protection shall be designed according to the. following criteria: . . | | © & = 1=
f B , oriowig crtena 6. W: The apron shall be located so there are not bends in the horizontal }I : l SECTION A-4 FILTER CLOTH . KEY N e'.;g-."mm,m YOR ;fn; PERIMETER i\
Pipe Outlets - alignmen El . NOTES: 1. APRBI:}:IS l;:;mgﬂuggﬂgﬁmm, GROUTED RIPRAP, GABION
o .. Materials: e L - | 2. La IS THE! LENGTHOE THE: - AS" CALCULA
ﬁ (Sec:Plate 3.18-1). - . 7 baske ﬁm&p}'“n may- hﬁhﬂed*’"‘fh' riprap, grouted riprap, concrete, or gabion . USING PL.&T!;S"'S:IB-'-S'-:?:} ﬁﬁ_.¢MH A = :~
B o I as :s.' ¢ median s:zc‘d'stqne*for riprap shall be determined from the curves in 3. d:.gs 1.5 TIMES THE MAXIMUM STONE DIAMETER, BUT. NOT =.I
- Jailwater gr depth: The depth of tailwater immediately below the pipe outlet must be I Id ndix .3'18'% (Plates 3.18-3'and 3.18-4) according to the tailwater condition. The DTN 6 ewes. :
-determined for the design capacity of the pipe. Manning’s Equation may be used to génaugopn’ quality and placement-of riprap shall conform to Std. & Spec. 3.19,
PR R R determine tailwater depth (see Chapter 5, Engineering Calculations). If the tailwater ' | § | Source: Va. DSWC P ) i
R | depth is less than half the diameter of the outlet pipe, it shall be classified as a 1 late 3.18-1 f
HL- 154 I - 155 1 I - 157 fr
~. ~ ]
= ) |
- | 1992 | 1992 3.07
1992 . 3.07 1992 3.07 3.07 __ | '
- . - C . Space stakes evenly around the perimeter of the inlet j f3-
TD & SPEC 3.07 Planning Conpsiderations Design Criteria - y ~round the perimeter of tho folet a maximum of 3-feet
S o | _ .. , I _aump, i':md .;eg}flrely drive’ them into the ground, approximately 18-inches deep
| _ . . . e e . . {see Plate 3.07-1). -
| STORM DRAIN Storm sewers whlclgr are made 0p:£mnonat prior to stabilization of the associated drainage 1. The drainage area shall be no greater than 1 acre. ( ate 1) |
| . .' | | areas can convey large amounts of sediment to natural drainageways. In case of extreme - . _ | | d. T : : : - :
e | INLET PROT ECTION | sediment loading, the storm sewer itself may clog and lose a2 major portion of its capacity. 2. {'he inlet protection device shall be constructed in a manner that will facilitate clean- I 0 provide necd?d stability to the mstallation, frame with 2 x 4-inch wood
: b ~ Jor p capacity : - . strips around the -crest of the overflow-area at a maxinrum of. 15 féet above
| 'lInIb avoid these problems, it is necessary to prevent sediment from entering the system at the 0“:, a,:fd disposal of trapped sediment and minimiize interference with construction | the drop inlet crest It
.. . | inlets. activities. '
" : : : ; ! : | e. Place the bott in ic 1 07-
o Thls_ practice contains several types of inlet filters and traps which have different 3. The 1_nlet protection devlges shall be constructed imrsuch a mariner that any resultant baiclce[ﬂl fh: {:re(::::lh 1'.3:1:1]:11 c?ﬁ'nﬁ;[;enif'ag; l;;Ictaec:Ise;li(l:h (see Plate 3.07-1) and
Definition ?pp]lcatlﬂlls H:eper:gem upon site conditions and type of inlet. Other innovative techniques gf:ailg ofrit;rmwater will not cause excessive inconvenience or damage to adjacent | ; - p |
| . ' purpo : : structures. - :
A. sediment filter or an excavated impounding area around a storm drain drop inlet or curb- a{:‘:iﬂﬁc dh?ang 2;{;:0% d bﬁﬁe;?ﬁ;ﬁ:f S’P?:;Tp};mﬁﬁiﬂ;m and details - g ’ | 2 Fasten fabric securely by staples or wire to the stakes and frame. Joints must
inlet. | - - i 4. Des;%n criteria more specific to each particular inlet protection device will be found be overlapped to the next stake. I
<h : : . I : on Flates 3.07- - ' '
p | l?gcshoﬁdtgcﬁtwiﬁ; “;:f:e?;imhiac ;Pwﬁc tyzxe c:::m }:lcet p;:;:rﬁém; al:lie:i miilil;z * | . 1 through 3.07-8. _ . | g- It may be necessary to build a temporary dike on the downslope side of the -
| | : , Cll - canses e PO - - . . . . U . | ~ structure to prevent bypass flow. :
_— . S ‘ _ . - construction activity may become so inconvenient that it is rémoved or bypassed, thus 3. For the inlet protection devices which utilize stone as the chief pondin ' | i
. . el ‘ | ’ . cvice g/filterin
g}'&ﬁﬁ;ﬁg‘:g’i‘;ﬁc’m eiitering storm drainage systems prior to permanent stabilization transmitting sediment-laden flows unchecked. In such situations, a structure with an medium, 3 range of stone sizes is offered; VDOT #3, #357, or #5 Coarse Aggmgatf | 2. 1d Wire Mech T ot Qadirae
- ‘ adequate overflow mechanism should be utilized. should be used.” The designer/plan reviewer should attempt ‘to get the greatest - ang W Mesh Drop In dimer
- amount of filtering action possible (by using smaller-sized stone), while not ' 1ai : -
The following inlet protection devices are for drainage areas of one acre orless. Ruioff- significant ponding problems. . o creatie % Wire mesh shall be laid over the drop fnlet so that the wire extends 2
o s G st old b “oid o TEMFORARY SEDTUENT TRA (5. o it st o inch paings ek . e o e oy o s
‘ o - . ‘ ec. 3, Or a IME ASIN ) 3. ) . esy which utili . o . \ - . . . SI1p O IMesil iS NeCEss R
Where storm drain inlets are to be made operational before permanent stabilization of the P | (Std. & Spec. 3.14) the stone g;; be Mﬁﬁiﬂfﬁ:g&%& ﬂtiahﬁlt:;zgsrgﬁamm,d the strips shall be overlapped. i
corresponding disturbed drainage area. Different types of structures are applicable to The best way to prevent sediment from entering the storm sewer system is to stabilize the provide easier cleaning. . P v b . |
d}ffé?ﬂﬂt conditions (see Plates 3.07-1 through 3.07-8). site as quickly as possible, preventing erosion and stopping sediment at its source. , | - - | gggr;? :'iLIgﬁre(glati;haéll be placed over the wire mesh as indicated on Plate
e A B £ £« .+ e e eeee e« eoee e e o - T T Filter E,ah._ﬂfﬁ, may be added to any of the devices which utilize " vate” ‘ opez-nng 'Ic'h : ifon:shﬁaﬁflﬂeﬁ;ha;lbbc atdlt:]a]sti;ll’;l inches over the entire inlet
Stone is ut:hzcd as the chief ponding/filtering agent in most of the inlet protection types - stone to significantly enhance sedimient removal. The fabric, which must meet the on all si.des exiend beyond Hie et opening at east 18 inches
de'sm'g:;ed lﬂﬁtlhls SPeciﬁtéatiun. The nwiraricns types of "coarse aggregates” which are depicted ‘physical requirements noted for “extra strength” found in Table 3.05-B, should be '
are able to filter out sediment mainly through slowing down flows directed to the inlet b secured between the stone and the inlet (on wire-mesh if it i ’ At : :
creating an increased flow path for the stormwater (through void space in the respectivz of the significant increase in filter efficicn(cy PT:VidT;SbYlthiEErriise&nm ;;iu;; ¢ 1 the stone fiter h§comes clogged with sediment so that it no longer
stone). The stoue: filtering medium by no means slows stormwater flowrate.as does filter stonie sizes' (VDOT #1, #2 or #3 Coarse Aggregate) may be utilized with such a ﬁa?uaitely Iaerfoctl'ms e apeaon; the stones.must.be pulled away from the
cloth and therefore cannot provide the same degree of filter efficiency when smaller silt and configuration. The larger stone will help keep larger sediment masses from clogging iet, cleaned and/or replaced.
clay particles are.introduced into stormwater.flows. However, as mentioned. earlier, the cloth. Notably, significant pending may occur at the inlet if filter cloth is utilized - Note: 'I’J:ms filter; : .. ] |
excessive ponding in busy areas adjacent to stormwater inlets is in cases table. i this manner. - SQLL 15 UIRIZC] i : 1S filtering device has no overflow mechanism; therefore; ponding is likely
that i -* : e : . any unacocptable. - | especially if sediment is not- d " Thi devi
- is why stone nmst be utilized:with nrany installations. . ' | nsed where overfl ol remove reglﬂa.rl()lrhu This-type ofdevice must never be .
| | § | : Overliow may endanger an expose slope. Consideration should also
- Fortunately, in'most instances, indet protection utilizing stone should not be the sole control Construction Specifications -f be given to the %?SSM" effects of ponding.on traffic movement, nearby structures,
measure. At the trme that stormsewer inlet  and- associated appurtances become working areas, adjacent property, etc: '
operational, areas adjacent to the structures are most likely at final grade or will not be 1. Silt Fence Drop Inlet Protection 15 3
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