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A | BT - 3. APPROVED FLEJLEWATERSTOP GASKETS SHALL BE INSTALLED 70 . _ NCNSHRINK GROUT FOR THE FULL MANHOLE WALL THICKNESS. & THE - | | —-— — T
" - S B R : JOIN THE SEVe:i-+'® THE MANHOLE WALL WHEN AB.S. COMPOSITE | | " EXTERIOR OF THE COMPLETED CONNECTION SHALL BE SEALED WiTH AN A
I , | | L PIPE OR P.V.C. © i3 USED. FOR OTHER TYPES OF PIPE THE : i APPROVED BITUMINOUS COATING SUCH THAT THE CONNECTION WLL BE | | o N
[ - - | 4 SEWER SHALL BE GROUTED IN PLACE WITH NON—SHRINK GROUT. THE | #* WATER TIGHT. FLOOR OF MANHOLE SHALL BE MODIFIED TO FORM NEW - 267
¥ o | . © SEWER PIPE SHALL BE SUPPORTED WITH CONCRETE ENCASEMENT A~ o FLOW CHANNEL FOR THE NEW CONNECTION AS INDICATED BY THE DRAWING. 4 o
B ' MINMUM OF 3 FEET FROM THE MANHOLE WALL AND TO THE FIRST | ~ THIS WORK, INCLUDING WODIFICATION OF MANHOLE FLOOR, SHALL BE . | ‘
~ JOINT FOR V.C.P. SUCH THAT THE JOINT REMAINS FLEX!BLE. | . PAID FOR AT THE UNIT PRICE BID FOR OUTSIDE DROP STACK .. . | | | / -/ ~ :
, | , o , . CONSTRUCTED ON EXISTING MANHOLE. .A o S o -
. 4  ALL INSIDE SURFACES OF THE CONCRETE MANHOLE WHICH WOULD - . o B | | L - |
| BE EXPOSED TO SEWER GAS SHALL SBE COATED WITH 2 COATS TNEMEC 13, THE FLOORS OF ALL MANHOLES SHALL BE SHAPED WITH FLOW CHANNELS A - N\ 1
SERIES 66 Hi-BUILD EPOXOLINE, DRY THICKNESS OF 8 MILS (MIN.) ' SUCH THAT THE MANHOLES WILL BE SELF CLEANING AND FREE OF AREAS ~ N — |
, | L ~ R WHERE SOLIDS COULD BE DEPOSITED AS SEWAGE FLOWS THROUGH THE | S, S o
5. EXTERIOR MANHOLE WALLS SHALL BE COATED WITH 1 CCAT MOBILARMA. .  MANHQLE FROM ALL INLET PIPES TO THE OUTLET PIPE. FLOW CHANNELS | 5 L 48T (MIN) 5 , N
| | 633 BITUMINOUS COATING. : N ' SHALL B FORMED TO MATCH THE BOTTOM HALVES OF THE INFLOWNG , (NN Ton) | |
. 4 | S ~ PIPES AND THE OUTFLOWING PIPE AS SHOWN BY THE DRAWNGS EXCEPT | ) . f__.._- INSTALL 2 RINGS OF
6. JOINT SEALING COMPOUND SHALL BE KENT SEAL NO. 2 OR APPROVED . FOR INSIDE DROP MANHOLES. FLOW CHANNELS FOR INSIDE DROP o | | | | N - BUTYL-RUBBER
- EQUAL B | . MANHOLES SHALL BE CONSTRUCTED AS INDICATED BY THE DRAWING. | o | R Ll JOINT SEALING COMPOUND
| | e | MANHOLE FLOORS SHALL HAVE SLOPES OF 3 INCHES PER FOOT IN THE | " h . (SEE NOTE 6) =
7, PRECAST MANHOLES SHALL BE SET AT LEAST 4 INCHES INTO THE  AREAS OUTSIDE OF THE FLOW CHANNELS SLOPED TOWARD THE FLOW | '\ . -
] SR - o " MANHOLE BASE. ' - < CHANNELS. PIPES LAID THROUGH MANHOLES SHALL HAVE THE TOP HALF | , , BENECE S |
| | SR I - | | L < A REMOVED TO NEAT LINES FOR THE FULL INSIDE DIAMETER OF THE . e
% o - | | , 8. TOP OF MANHOLE FLOOR SLAB SHALL BE AT LEAST 3 INCHES BELOW © MANHOLE. MANHOLE FLOORS SHALL THEN BE SHAPED AROUND THE BOTTOM | | | | TYPE P MANHOLE ,
THE FLOW LNE OF THE OUTLET PIPE TO INSURE SUFFICIENT = ‘ HALF OF THE PIPE WHICH FORMS THE FLOW CHANNEL. SR . B
MINIMUM THICKNESS OF SHAPED INVERT. . | | R ‘ | | | Al | JOINT DETAIL
S 1. PIPES INSTALLED WITHIN THE EXCAVATION MADE FOR THE MANHOLE SHALL | | I (TYPICAL)
e 9. LIFTING HOLES SHALL BE FILLED WITH NON-SHRINK GROUT AND THE 3F CRADLED WITH CONCRETE TO THE LIMITS OF THE MANHOLE ) | &
& INTERIOR SURFACE COATED AS SPECIFIED. | | %gAélgn?NJd »\Tﬂg&gtbﬁg Tﬁgz IS UZS)EE' TI:EEcgéDldEESSALL E)B(EEND 0 o
~ | | y | IRST JOIN | MANHOLE. THE CRADLE SHALL BE | S
I . | ) 1C. MORTAR USED IN MASONRY CONSTRUCTION SHALL CONTAIN 8 SACKS OF TERMINATED AT THE CLAY PIPE JOINT IN A MANNER WHICH WILL — | £ . | — GROUT PIPE OR PIPE CONNECTOR
.. 3 CEMENT PER CUBIC YARD. CONCRETE USED IN MANHOLE BASES SHALL |  MAINTAIN THE FLEXIBILITY OF THE JOINT. COST OF CRADLE WITHIN | o W | Vs
: ] = CONFORM 70 THE REQUIREMENTS OF CONCRETE FOR CONCRETE PAVEMENT - MANHOLE EXCAVATION OR TO CLAY PIPE JOINTS ADJACENT TO MANHOLE , |
© CONSTRUCTION AS SPECIFIED IN THE CITY STANDARD PAVING SHALL BE INCLUDED IN THE UNIT PRICE BID FOR THE MANHOLE. /
- SPECIFICATIONS USING CITY CONCRETE PAVEMENT MIX WITHOUT AR - ‘ o
S ENTRAINING ADMIXTURE. MORTAR SHALL BE PLACED AROUND THE MANHOLE 15. MANHOLE COVER CASTINGS AND MANHOLE FRAME CASTINGS SHALL CONFORM _—3"/Ft. — Slope to channel
S RING AS SHOWN ON THE CRAWNGS WHEN MANHOLES ARE CONSTRUCTED IN ~ 70 THE REQUIREMENTS AS INDICATED IN THE STANDARD SPECIFICATIONS : S nssmm— ———
. & UNPAVED AREAS. MANHOLES CONSTRUCTED WHERE PIPE SIZES ARE , AND AS SHOWN IN THE STANDARD DETAIL DRAWING. ___ 8—SACK SAND MIX . .
o _SMALLER THAN 24" SHALL HAVE AN INSIDE DIAMETER OF 4. MANHOLES , | o = « ; T
j 24 CONSTRUCTED WHERE PIPE SIZES ARE 24" OR LARGER SHALL HAVE AN o 16. THE VERTICAL DROP IN INSIDE DROP ANHOLES SHALL NOT EXCEED 2° - = . H | A
= INSIDE. DIAMETER OF 5. COMPLETED MANHOLE SHALL BE WITHOUT LEAKS FOR INFLOWING PIPES SIZED 12° OR SMALLER AND 2' FOR INFLOWING T o 1T t Bt |
S - | AND WATER TIGHT. | PIPES LARGER THAN 12". THE CROWNS OF INFLOWING PIPES SHALL = = o ?_: =
£ s :  NEVER BE SET LOWER THAN THE CROWN OF THE OUTFLOWING PIPE. - T} I IS ‘ < €
S Li & 11. REINFORCING STEEL SHALL BE INSTALLED IN T};!E MANHOLE BASES AND , : ' , S =Bl={=i IENENETELE 5 _
e g% SHALL CONSIST OF NO. 4 BARS PLACED ON 6" CENTERS IN BOTH  17. STANDARD MANHOLES AND STANDARD INSIDE DROP MARHOLES SHALL BE BID | o -
Ll AE DIRECTIONS. THE MANHOLE BASE REINFORCEMENT SHALL BE PLACED A7 . AS STANDARD MANHOLES FOR THE TYPE AND DIAMETER INDICATED. =~ 44 BARS @ 6" CTRS. . COMPACTED SO |
Flaa . e SR LEAST 2" ABOVE THE BOTTOM OF THE MANHOLE BASE. ALL COSTS FCR . L  QUTSIDE DROP MANMCLES SHALL BE BIC AS STANDARD OUTSIDE DROP ,y BOT‘FT WAYS , | ‘ (05% ASTiTD--SQS) |
3™ " FURNISHING AND INSTALLING REINFORCIMG STEEL SHALL BE INCLUGED IN - " MANHDLES FOR THE TYPL AND DIAMETER iNDICATED.  ALL MANHOLE | - BOTH WAYS | | | L
= THE UNIT PRICE BID FOR THE MANHOLE. e | DIAMETERS #ILL BE 4’ UNLESS INDICATED OTHERWISE. o " | |
éﬂ | | 18, A BRICK MASONRY COLLAR SHALL BE INSTALLED BETWEEN THE CAST IRON |
SR e - R o FRAME AND THE CONCENTRIC CONE. THE COLLAR WILL HAVE 8" WALLS-  ~ - R o
i L : | | S R "~ AND A VERTICAL HEIGHT OF 6° MINIMUM AND 18° MAXIMUM. A 1° COAT |
3 | S  OF MORTAR ‘WiLL BE PLASTERED ON THE OUTSIDE OF THE COLLAR. o ._ -~ SECTION X | |
i 25 ~ o " THE USE OF PRE~CAST CONCRETE SPACERS FOR MANHOLE TOP ADJUSTMENT . | | TYPIC AL) | o
i 29S| IS ALSO ALLOWED. R o R | | |
i fp} o CL, S —— —————— — -—-—-—-—"_"————'—""ﬁ —— s —— S —— e Aﬁ._..————————-—-—————'—‘—""—-—k , ' , m— T —— I ——
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~ MANHOLE COVER
. MWeight = 180 Lbs.

. MANHOLE FRAME AND COVER DETAIL

ADOPTED AS STANDARD DESIGN BY . = usd_ . o
‘ . ' : | - ’ S T _p*
> | CITY OF WICHITA, KANSAS . B 20 =
o ; — 1 o
- _CHECKERED PATTERN TOP 5. . H | o L g
y g 1 o A ™
»
i 2D 2
 CLOSED PICKHOLE (SEE DETAIL) | | | | [ *- oy 1 5
V T MANHOLE FRAME ~— R5I& o =
Weight = 240 Lbs. | 2t =l £
weignt = v edo. e _2—-1i-1/2" W P
T | » - | 5/8" ' « ) £
- | 1-38°] e Z D
‘ SECTION A-A , oL %
1/2” Gussets - ' . O
PICKHOLE DETAIL S MUD RING ¥ 20 2
R .
| i‘ - g
v 77 : _A
7 N -
| . ,
IR, =% 7 - | &
. " | A e N |
TOP VIEW I 1 E
] I
. L | m
P : O
ol 1O
X | L.
| ‘ .
1 - L L O
i . ~ | R . 1410 I o " MACHINED FINISHED SEAT |
GENERAL NOTES R s ST | A rE
. o ' S SRR 7/8" - 24 1 | ! B
e - 1. MANKOLE CASTINGS SHALL BE MANUFACTURED USING GOOD QUALITY GRAY IRON CONFORMING TO | , N *
| s CLASS 30 OF A.S.T.M. DESIGNATION A—48. DIMENSIONS AND WEIGHTS SHOWN ON THE DETAILED " |
BOTIOM VIEW DRAWNGS SHALL BE CONSIDERED AS MINIMUM REQUIREMENTS AND ANY DEVIATIONS FROM THE 1
— e | DIMENSIONS SHOWN MUST BE SPECIFICALLY APPROVED. THE FIN!SHED CASTINGS SHALL BE OF i %l ®
| . o, - UMIFORM QUALITY, FREE FROM BLOWHOLES, POROSITY, HARD SPOTS, SHRINKAGE DISTORTIONS T XN .
— 2-1-3/4" Dig — y OR OTHER QESGLTS. SR | - L | TR %
» | ' ® o o ' | - 5/8" I e |
4 - K] 2. MANHOLE CusTINGS SHALL WEIGH A MINIMUM OF 180 POUNDS ON THE SOLID COVER AND 240 T § é
R S S POUNDS ON- THE MANHOLE RING. THiS IS A TOTAL OF 420 POUNDS ON A RING AND COVER SET. I S © |
| X . CASTINGS WEIGHING LESS THAN THE MINIMUM SPECIFICATIONS WILL NOT BE ACCEPTED. e e o e e o Al e B
- o | » : | | » S .
A N 3 MANHOLE CASTINGS SHALL BE MANUFACTURED SUCH THAT A COVER MANUFACTURED BY ANY ONE - . g o
. l FOUNDRY WILL FIT INTERCHANGEABLY INTO A FRAME MANUFACTURED BY ANOTHER FOUNDRY AND 4=i 2-2-1/2
’ ’ STILL MEET ALLOWABLE CLEARANCES AND NON-ROCKING REQUIREMENTS. THIS WILL REQUIRE | ~
T 7 ‘ / MANUFACTURING OF THE MATCHING FACES ON THE. COVER AND THE FRAME TU CLOSE TOLERANCES. y
S/ - | | | : . 2=11-1/2"
’Q | 7/ . , | 4 THE OUTSIDE CIRCUMFERENCE OF THE VERTICAL FACE OF THE COVER AND THE INSIDE CIRCUMFERENCE | /
" 700 78 I . " OF THE VERTICAL FACE IN THE FRAME RECESS SHALL BE MANUFACTURED TO TOLERANCES SUCH THAT
W 7 U 58" THE CLEARANCE BETWEEN THE COVER AND FRAME WILL NCT EXCEED 7/8" AT ANY POINT AROUND THE SECTION A—-A
i 7 | 4 | CIRCUMFERENCE OF THE COVER. THE SEATING SURFACES BETWEEN THE COVER AND FRAME SHALL BE }
| MACHINED SUCH THAT THESE SEATING SURFACES SHALL MAKE FULL CONTACT FOR THEIR FULL CIRCUM—
1 4-1/2" Mochine Finished FERENCE TO PRECLUDE THE COVER FROM ROCKING IN THE FRAME. o
"2 - 1/2° . om | 5 THE MANHOLE FRAME AND COVER SHALL BE MARKED WITH LETTERING INDICATING THE NAME OF THE
— P 2. MANUFACTURER AND THE YEAR WHEN THE COVER OR- FRAME WAS CAST. THE COVER SHALL BE FURTHER
3-3/16" “ IDENTIFIED WITH REGARDS TO OWNERSHIP USING LETTERS AT LFAST 1 INCH IN HEIGHT, THIS .
, =~ IDENTIFICATION SHALL BE “CITY OF WICHITA SEWER DEPARTMENT". THE WORD DEPARTMENT MAY BE
1-3/4" | - " APBREVIATED. THE TEXTURE OF THE TOP SURFACE OF THE COVER SHALL 8E MANU“ACTURED IN A .
- Ca v ' CHECKERED PATTERN DESIGN AS INDICATED ON THE DRAWNGS. SMOOTH BLOCKOUTS SHALL BE UTILIZED ) ,
2"-1-5/8" Dia TO HIGHLIGHT THE LETTERING ON THE COVER SURFACE. THE TOTAL AREA OF SMOOTH SURFACE BLOCKOUT | |
- e - SHALL NOT EXCEED THE AREA AS INDICATED ON THE DRAWING. POSITIONING OF SMOOTH BLOCKOUTS " MANHOLE FRAME
o . . . AND LETTERING MAY VARY FROM THAT SHOWN ON THE DETAILED DRAWING. | . Lefilitu
SECTION VIEW - AND COVER
* NEL D. CABLE, P.E. — CITY ENGINEER
N e 1329 PPS 607861
y CSHEET SU 2.3
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TEL: 316.267.4002 FAX: 316.267.1509
www.spangenbergphillips.com

' SITE PREPARATION

COUGLAS AND 135 WICHITA KANSAS
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OPER: JGA SCALE: |
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© Gen roi Notes

1 Thns :.tanderd detcnl sheet s 0 part of your busldmg permlt
The BMP’s shown on this sheet are considered minimum s‘.andords.

~ Whenever sediment “enters the streets, storm sewers, ditches, or
ponds, contractor “will install additional BMP’s, as needed, to o
correct the problem. -

2. Fotn?v theee generol nrincipals on all commercuol bulldmg SideS |

- 3. The soil erosion BMP’S shown hereon must be in place at

all times durmg construction untii such time as the snte s
re- esmousneo with povmg or grass. |

¥

4. Faslure to mstoH orotect, and, maintain B}P's are vuo!o’uons of

Section 16.22 of the City Code and will subject the contractor to-

“the penomes provnded therein. Included with your permlt is an

~orange "notice’ sign that must be posted on-site in a consprcuous“ |

~place at all times during construction. This sign is prowded
to ossnst you in the momtenance of BMPS |

5. Back of Curb Protection: Can include hoy bale, sili ferice,-or

Curlex barrier, as shown on City BMP standard details. This BMP
“must remain in place until the area between the curb and rtgnt-—
of ~woy. line hos been permunently stoblhzed |

' 6 The General Controctor IS responsnble for the mstollotlon ond

| mom*enonce of cll BMPS

7. Should the sate abut a Ioke BMPS wuH be. .nsto!led to prevent

| sedument from entermg the luxe

: 8 Any mud modvertently trocked onto ony street will be cleaneu up

by the generol controctor ot the end of eoch day's work.

LEGEND | *

-FlOw Direction

Inlet Protectlon = to be provuded ot all inlets subject to SI't Iodef\ |

runoff. |

Sitt Fence or Hay Bale Barrier — to be installed along property hnes o o 5 oy

‘where runoff from construct ction S|te can run onto other properties. SO]L EROS[ ON BMP O

Stabilized Construction '_ntronf”f to ket used ot all Ioco’uons where COMN[ERF [AL

~vehicles or equupment enter or” vt proper’ry ' ' DEVELOPMENT S]TES —
| / SOIL ERCSION.
) Iess than 3 inches from top und dnsturbed earth exusts odJocent pHRISTopHER M. CARR!F’R P.E. | —_
thereto (See Clty Stondord Detoals) , ﬂ - | STORM WATER ENGINEER |, aM 1.0 | -
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- !; * i e 3 eres 0y i k-
;' £
e e | so that water flows over the dales and | | . | TR
| ., -, - | . ot o thers o | T o Straw —, o |
# ~ - | | | Boles * Fitter Fobric
’ Pondi aht — : A ; " atloch SCCKW . .
. | | _‘_Qg__libjgﬁ_[l :quf'-—}' ] ) T (4 Jfﬁwlﬁf;tlla}ﬁ“ - to upstream S & ﬁ |
' ood o St Staked and Entrerched . - s 4 i 1 J ' wor TP - Bl
ar Steel Fence Post and tn | B ’ o woll T .. | .
| Moo o SR TEnE N = Stow Gole e niE f‘l‘u | T | P - S | | Y .
o | ™ ) | n AR LASRG Y TGN L | ! : | 11 ’ S - -
; ' _ & FEARE, Y R — LS s o . 2 _-:]'l‘-_-_., ' ' . RS i , ﬁ
. Compacted Soil to | | SO | Area SN o | R MR T=T=F N NV | wil] N2 E
¥ Bale Sinder - b } Frovent Piping ~‘ _ | | )//%\'?ﬁ’i\\/,f Iniet k?ﬁf@ ‘___@M;,S.t_rgz | %ﬂﬁg @j%’,’}x,} - R o LLJ &3 o
~ | | il | | STRAW BALE DITCH CHECKS o S | o R Gale 4 min. . ST T Y 0L 5@
T § | E : | Iwmeﬂf Laden Runoff Material Specification: . . 5‘““¢,L ' £46° Trench | | -:E l.—- 5 g ‘g 4
Fittered Runoff o} : : _ Bale ditch checks may be constructed of wheat straw, oat strcw, prairie hay, or bromegrass . ‘ ;latg”?;mpocted | | o S e
R | f‘ R EIESTETE hay that is free of weeds declared noxious by the Kansas State Board of Agricuiture. | | SECTION A-A | | | - | ' & Lot " U g»><< p
—=TETETETE — s || | The stokes used to anchor the bales should be o hardwood material with the following minimum | o | | | O suw o
LomEEEEE R dimensions: 7' square (nominal) by 4 ‘ong. | L - | | ;“J — .2
el B i Opticnal: The downstream scour pron shuuld be constructed of double-netted straw | | " BARRI o N
erosion—control blanket at least 6’ wide. o . - o A | | SILT_FENCE RIERS | . O . 5 %: ©
- | | ¥ » Optional: The metal landscape staples used to anchor the ercsion—control bianket should be | | - | 4 % f; o
() o N - ot least & long. | L | | - | S & w T Qg
'« SIRAW BALE BARRIERS Pocement ' SLT FONCE BARRIERS . o 9 g2
A - : ' o . N S AL LN N S N e - G il Material Specification: . ‘ <L Z2 .. 32
Bale ditch checks should be placed perpendiculor to the flowline of the ditch. - Hood Stokes SN QA ' gg,f,’;, ‘ﬁ;’w or - | o - o 3
the ditch check should extend for enough so that the ground level at the ends of the check | | S o 23 offset comer Silt fence fabric should conform to the AASHTO M283 96 silt fence specification. -3
o | S | . | is higher than the top of the lowest center bale. This prevents water from flowing around - | s ’4 . ofi:, 0s shewn The posts used to support the silt fence fabric should be a hardwood motericl with the
i L | R » . j | the check. | o o o . " —— ™ 07 B | foliowing minimurm dimensions: 2 square (nominal) by 4 long. o O |
SRS | x | i o o | Checkszd shcu!g(zd not be placed in ditches where high flows are expected. Rock checks shouid : SRS ﬂﬂﬁﬂﬂqﬂﬂﬁ“ | | _~‘ . © Silt fence fobric should be ottached to the wooden posts with staples, wire, zip lies, or ;
o L a | - be used insteed. | | ~ | | - . o f iy I 95500 ~ nails. < o | |
Material Specification: _ Bales should be placed in ditches with slopes of 6% or less. For slopes | | Drain = nf o 6,;: ', - - - |
- o | ) steeper than 6%, rock checks shocid be used. - IR | Gate e % | |mmﬂﬂﬂ“ﬂﬂu { ° B S | Placement: |
~ Bale slope bamiers may be constructed of wheat straw, oct straw, prairie hay, or bromegrass The following table provides check spacing for 0 given ditch grade: I | | ERE : — B ‘,‘f« WA i | ' — » | |
" hay that is free of weeds declared noxicus by the Kansas State Board of Agriculture. | | - o - - : o oz - RGOS A siope barrier should be used at the toe of a siope when a ditch does not exist. The slope
" The stakes used to anchor the bales should be a hardwood material with the following minimum Ditch Check Spacing | " o ? | | LN o o ° e barrier should be placed on nearly level ground 5' to 10° away from the toe of a siope. The F
dingensions: ‘2' square (nominal) by 4’ long. o R " Ditch grade  Check Spacing S o | . f MESIROY | B barrier is piaced away from the toe of the slope to provide adequote storage for setting
L | | f(z) - - (feet) ‘ | | B | S | \.{};)9\5, AR PN ST T «?0 Grave! ji out sediment. | o L . | |
Placement: | - :* | | | | O oA oy ot S N D L A Bockfil When practicable, silt fence slope barriers should be placed dlong contours to avoid 0
. - o o ’ A5 200 | R RS \ | ; concenration of flow. - - o '
- A slope barrier should be used at the toe of a slope when a ditch does not exist. The slope 10 200 " less than R | | ‘ U | Silt fence slope barriers can aiso be placed along right—of-way fence lines to keep sediment
~ barrier :should be placed on rearly level ground §' to 10’ away from the toe of a slope. The 20 - 100 ; 5% skpe - A | - | from cressing onto odjacent property. When placed in:this manner, the slope barrier will
barrier is placed away from the toe of the slope to provide adequate storage for settling out -0 69 | | | " | | not likely follow contours.: ‘ -
sediment. | o P R - 40 50 ~ | - - 4 o o S
When practicable, bole slope barriers should be placed along contours to avoid o R 50 ° - 40 STRAW BALE BARRIERS FOR AREA INLETS Proper instaliation method: | | | .
| Excavate a trench the length of the planned slope barrier that is 6* deep by 4" wide. -

6.0 P

concentration of flow. .
Proper_installation method:

Bale slope barriers can also be placed along right—of-way fence ines 1o keep sediment from | B | (INLET PROTECTION)

Make sure that the trench is excovated along a single contour. When practicable, slope
barriers should be placed along contours to avoid @ concentration of flow. Place the soil
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¢roc-ing onto adjocent property. When placed in this manner, the slope borrier will not
likely follow qontours.-r | N SN o

. ﬁﬁoper installction neihod: | |

Excavate a trench the 'lengtl\{ of the' p!énned slope barrier that is 4 deep and o bale’s width
wide.  Make sure thot the trench is excovated along a single contour. When practicabie, siope

barriers should be placed along contours to avoid ¢ concentration of flow. Place the soil on
the upslope side of the irench for later use. | »

Place. the baies in the trench, making sure that 'they' ore buited tlghtly Two stakes should N

_ be driven through each bale along the centerline of the ditch check, approximately 6 to
8 in from the bale ends. Stokes shovid be driven ot least 17" into the ground. .
Once all the bales have been installed and anchored, place the excavated soil against the

upsiope side of the check and compact it. The compacted sil should be no more than 3 to

4 deep.

List of common placement/installation mistakes to ovoid:

When practical, do not place bale slope barriers across contours. = Siope barriers should

~ be placed along contours o avoid @ concentration of fiow. - Concentrated flow over a slope
‘barrier creates o scour hole on the downslope side of the barrier. The scour hole

.. eventually undesmiges the boles and the barrier tails. K S ,

* Do not place ®ue >ve barriers in areas with shailow soils underlain by rock. If the .

- orrier is not onchored sufficiently, it will wash out. - '- |

Bele slope barriers must be dug into the ground.  Bales at ground level do nct work becquse-'

~ they allow water to fiow under the barrier. | -

~ inspection and Maintenance:

" Bale slope bamiers should be inspected every 7 days ‘and within 24 hours of & roinfoll of

- 1/ or more. The following is a list of questions that should be addressed during each

inspection:” o S .

Are there any points along the siope barrier where water is concentrating?

“ Does water flow under the slcpe barrier?
Does water flow through spaces between abutting baies?

Are anv bales dislodged? o |

Are boles decomposing due to age and/or water damage?

" Does sediment need to be removed from behind the siope barrier?

" to the concentrated flow.

Excavate o ‘trench pemenditulor to the ditch flowline that.is 4 deep and a bale’s width

L]

‘wide. ‘Extend the trench in a straight line along

the entire length of the proposed ditch

" check. Place the soil on the upstreom side of ine trench~it will be used later.

Optional: On the downstream side of the treach,
(scour apron) equal to the length. of the trench.
control blanket along the bottom upstream edge

should be anchored in the trench with one row of &' landsccps staples placed on 18 centers.

roll out a length of erosion—control biarnket -
Piace the upstream edge of the erosion—~
of the trench.. The erosion control bionket

The remcinder of the erosion—control blanket (the porion that is not lying in the trench)

- will serve as the downstream scour apron. This
the ground with 8" londscape staples placed around the perimeier of the blanket on 18’ centers.
The remainder of the blanket should be anchored using two evenly spaced

section of the blanket should be anchored to

stoples on 18" centers placed perpendicular to the flowline of the ditch.

“Place the bales in the trench, making sure that

they are butted tightly. Two stokes shouid

be driven through each bale along the centerline of the ditch check, approximately 6 to
'8 in from the bale ends. Stakes should be driven ot least 12 into the ground. -
Once oll the bales have bzen installed and anchored, place the excavated soil against the

- List of common placement /instailation :ﬁis,takesf to avoid:

Do not place a bale ditch check directly in front of a cuivert outiet It will not stand up

<

Do not place bale ditch checks in ditches that wil likely experience high flows. They .m

-not stand up to corcentrated flow.

Foilow prescribed ditch—check spacing guidelines.

erosion will occur between the ditch checks.

If spacing guidelines are exceeded,

Do not ollow water to flow around the ditch check. Make sure thet the ditch check is long !

enough so that the ground level at the ends of
lowest center bale.

“the check is higher thon the top of the

Do not place bole ditch checks in channels with shallow sails underlain by rock. If the

check is not anchored sufficiently, it will wash out. -
Bale ditch checks must be dug into the ground. Bales ot ground ievel do not work because

they allow water to flow under the check.

Inspection and Maintenance:

Bale ditch chiecks should be inspected every 7 days and within 24 hours of a rainfall of
1/7 or more. The following is g list of questions that should be addressed during each

Materil Spet_:iﬁcotion:

- rows ofS"IOHdSCOpe

upstream side of the check and compact it. The compacted soil should be no more than 3’ to

4 deep and extend upstream no more than 24",

‘Bale area intet barriers shoukd be cons'uuc{ed, of wheat straw, oat straw, prairie hay, or -

bromegrass hay that is free of weeds declared noxious by the Kansas State Board of
Agriculture. | o B |

The stakes used to onchor the bales should be o hardwood materiol with the following minimum
dimensions: 27 square (nominal) by 4’ long. | o o -

Plocement:

" Baie area inlet borriers should be placed directly around the perimeter of a drop inlet.

 When o bale area inlet barrier is located neor an inlet that has steep approach slopes, the

- storege capacity behind the barrier is drostically reduced. Timelv removal of sediment
rust occur for a barrier to operate properly in this location.- o h

FrOper Installation Method: |

Excovate o trenéh around the periméter of the area inlet that is ot least 4 deep by o

 bole’s width wide. | - S |
Place the bales in the trench, mcking sure that they are butted tightly. Some bales may
need to be shortened to fit into the trench around the area inlet. Two stakes should be

driven through each bale, approximately 6° to & in from the bale ends.

Stakes shouid be driven at least 12 into the ground.

Once ull the bales have been instalied and anchored, place the excuvotéd soil against the

| ?_ceivinq side of the barrier and compact it. Tne compacted -soil shouid be no more than

3 to 4 deep. - | | S
Note: When @ bale arec inlet barrier is piaced in G shaliow median ditch, make sure that .
the lop of the barrier is not higher than the paved road. In this configuration, water may

spread onto the roadway cousing a hazardous condition.

List of common piccement insialiation mistakes to avoid:

Bales should be placed directly ogainst the perimeter of the area inlet. This allows
overtopping water to flow directly into the inlet instead of onto nearby soil causing scour.

Bale aorea inlet barriers must be dug into the ground. Bales at ground level do not work

SR

because they allow water to flow under the borrier.

Inspection and Maintenanca:

on the upsiope side of the trench for later use. -

Roll out @ continuous length of silt fence fabric on the Jow¥%me. side of the trench.
Place the edge of the fabric in the trench starting -at the t~ . slope edge. Line all three
sides of the trench with the febric. Backiill over the fabric in the trench with the
excovated soil ond compact. After filling the trench, opproximotely 24° to 36" of
silt—fence fabric should remain exposed. o o | -
Lay the exposed siit fence upsiope of the trench to clear an areu for driving in the posts. -

~ Just downslope of the trench, drive posts into the ground to o depth of at least 18,

Place posts no more than 4 apart. o
Attach the silt fence to the onc_hored post with staples, wire, zip ties, or nails.

List of common placement/mstollotionl ‘mistokes to avoid:

When practicable, do not place silt fence slope barriers across contours. ‘Slope barriers -

shouid be placed clong contours to avoid a concentration of flow. When the fiow

concentrates, it overtops the bamier and the siit fence slope barvier quickly deteriorates.
Do not place silt-fence posts on the upsiope side of the silt fence fabric. In this

* configuration, the force of the water is not restricted by the posts, but oniy by the -

siaples (wire, zip ties, nails, etc.). The silt fence will rip ond fall.

" Do not place silt fence slope barriers in areas with shallow soils underiain by rock. If

the barrier is not sufficiently anchored, it will wesh out. o
Silt fence slope barriers must be dug into the ground-silt fence at ground level does not
work because water will flow 'undemeoth. | - | R .

Inspection and Maintenance: | |

Silt fence siope barriers should be inspected every 7 days and within 24 hours of a rainfall
of 1/7 or more. The following is a list of questions that should he addressed during each
inspection: . | o - |
Are there any peints aiong the slope barrier where water is concenirating?
Does water flow under the slope barrier? ‘

Do the silt fences sag excessively? |

Has the silt fence ton or become detached from the posts?

Does sediment need to be removed from hehind the slope barrier?
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inspection: : : | | |
| Bale area inlet barriers should be inspected every 7 days ond within 24 hours of @ rainfall
| * Does water flow around the ditch check? 1/2° or more. The foliowing is a list of questions that should be addressed |
. Does water flow under the ditch check? during each inspection: B |
Does water fiow through spaces between abutting bales? R ) :
d Are any bales and/or scour aprons (optional) dislodged? Does water flow under the area iniet barrier?
ik Are bales decomposing due to age and/or water damage? | Does water ilow through.spaces between abutting baies?
Joes sediment need to be removed from behind the ditch check? 4 Are any bales dislodged? - |
| N ‘Are bales decomposing” Jue to age and/sr water damage? :
“. Does sediment need to be removed from behind the area iniet barrier?
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SILT FENCE BARREERS FOR AREA INLETS
"~ (INLET PROTECTION)

%

v

Material Specification:

Silt fence fabric should conform to the AASHTO M288 26 silt fence specification. o
‘The wire or polymeric mesh backing used to help support the silt fence fabric should conform
to the AASHTO M288 96 silt fence specification. | - .

The posts usad to suppert the siit fence fabric should be a hardwood material with the
following minimum dimensions: 2° square {nominal) by 4’ long. |

The niaterial used to frame the tops of the posts should be 1° by 4 boards.

Silt fence fabric and- support backing should be attached to the wooden posts and frame with

‘staples, wire, zip ties, or nails.
Placement: |
Place a sitt fence drop inlet barrier in 3 location where it is unlikely to be overtopped.

Water should flow through silt fence, not over it. Silt fence barriers for area inlets -
often fail when repeatedly overtopped. | :

When used as o barrier for areo inlets, silt fence fabric and posts must be subpoded at the top

by o wooden frame. |
When o silt fence barrier for area inlets is located necr an inlet that has steep approach

slopes, the storage capacity behind the barrier is drastically reduced. Timely removal of
sediment must occur for a barrier to. operate properly in this location. S

Proper instaliation method:

Excavate a trench around the perimeter of the arsa inlet that is at least 8 deep by & wide.
~ Drive posts to o denth of ot least 18" around the perimeter of the area inlet.

" The distance between posts shculd be 4’ or less. if the distance between two adjacent
comer posts is more than 4, add another post(s) between them. -

~ Connect the tops of all the posts with a wooden frame made of " by & boards. Use nails

or screws for fastening. | . | - - | |
Attach the wire or polymeric—mesh backing to the outside of the pest/frame structure with
staples, wire, zip ties, or nails. - | L
Roll out @ continuous lenigth of silt fence fabric long enough to wrap (gpund the perimeter
" of the area iniet. Add morc length for overlapping the fabric ioint. F.ce the edge of the
. fabric in the trench, starting ot the outside edge of the trench. Line all three sides of
the. trench with. the fobric. Backfill over the fabric in the trench with the excavated soil
and compact. After filing the trench, approximately. 24 to 36" of silt fence fabric
should remain exposed. | , o | |
Attach the silt fence to the outside of the post/frame structure with staples, wire, Zip
ties, or nails. The joint should be overlapped to the next post. '

Note: When a siit fence barrier for crea inlet is pldced in o shallow median ditch, make s
sure that the top of the barrier is not higher than the paved rood. In this configuratior, * - o

weter may spread onto the roadway causing a hazardous condition.
tist of common placement/installation mistokes to avoid:

Water should flow through a silt fence_ barrier for area inlet-no{ over it. Place a silt
fence barrier for area inlet in o location where it is unlikely to be overtopped. Sit
fence barrier for area iniets often fail when repeatedly overtopped.

L4 o »

Do not place posts on the outside of the silt fence barrier for orea iniet. In this-
configuration, the force of the water is not resisted by the posts, but only by the staples
(wire, zip ties, nails, etc.). The silt fence will rip and fail. - |

Do not install silt fence barrier for grea inlets without framing the top of the posts.

The corner posts around area inlets are stressed in two Jirections whereas a normal silt

fence is only stressed in one direction. This added stress requires more support.

‘.. Inspection and Maintenance:

Silt fence barrier for area inlets should be inspected every 7 days and within 24 hours of
a rainfall of 1/2 or more. The foliowing is o list of questions that should be addressed

during each inspection:

‘Does water flow under the silt fence?

Does the silt fence sag excessively?

"Has the silt fence tom or become detached from the. posts?

Does sediment need to be remeved from behind the area iniet barrier?

NOTE: Point A must be higher than Point B so that
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'SILT FENCE DITCH CHECKS
(STREAM PROTECTION)

Backfil w/ Soil and—"
Compact or Backfill
with Crushed Rock

The posts used to support the siit fence fabric should be a. hardwood material with the
iollowing minimum dimensions: 2’ square (ncminai) by 4 long. |
It fence fabric shoukl be attached to the wooden posts with staples, wire, zip ties, or
nails. | L ‘ |

Piacement:

Place silt fence in ditches where it is uniikely that it wil w overtopped.

Water should flow through o sitt fence ditch check, not over it. Silt fence

ditch checks often fail when overtopped. o o

Siit fence ditch checks should be placed perpendiculer to the flowline of the ditch.

The sit fence should extend for enough so that the ground level at the ends of the fence
is higher than the tep of the low point of the fence. This prevents water from flowing
around the check. . |

Checks shoukd not be ploced in ditches where high flows are expected. Rock checks shoud

be used instead.

* Silt fence should be placed in diiches with slopes of 6% or less. Fbr_siopes steeper tagn
6%, rock checks shoul pe used. - . R « .

- The following tdbk provides check spacing for - gsven ditch grade:

Ditch Check"_ Spacing
Ditch grade Check

Spacing
(%) (leet) -
05 200
10 200 -
20 - 100
30 65 o
40 50
50 . 40 R

60 X

~ Proper_instaliation method:

| Excovate a trench perpendicuiar to the ditch flowline thot is at least 12" deep by 6 wide.

Extend the trench in a straight line along the entire length of the proposed ditch check. =
Place the soil on the upstream side of the trench for later use. | -
Roll ocut @ continuous length of sitt fence fabric on the downstream side of the trench.

Place the edge of the fabric in the trench starting at the top upstream edge of the trench. .
" Line two sides of the trench with thé fobric as shown on detail. Backfill over the fabric in

the trench with the excavoted soil and compact. Afier filing the trench, opproximately 24
to 36" of silt fence fabric should re.nain exposed. | N e

Lay the exposed siit fence on the upstream side of the trench to clear an orea for drving

in the posts. Just downsiream of the trench, drive posts into the ground to a depth of at

least 24°. Place posts no more than 4’ apart. : ,
Attcch the silt fence to the anchored post with staples, wire, zip ties, or nails.

List of common placerent/instailation mistakes to avbidi

Water should flow through a silt fence ditch check—not over it. Place silt fence in ditches
where it is unlikely that it will be overtopped. Silt fence installations quickly
_deteriorate when water overtops them. f | ‘
Do not place silt fence posts on the upstreom side of tne silt fence fabric. In this
configuration, the force of the water is. not restricted by the posts, but oniy by the
staples (wire, zip ties, nails, etc.). The silt fence will rip and fail. : .
Do not place a silt fence ditch check directy in front of a sylvert outiet. It will not
stand up to the concentrated flow. | :
Do not piace silt fence ditch checks in ditches that will likely experience high flows.
They will not stand up to concentrated fiow. | ,
Follow prescribed ditch check spacing guidelines. If spacing guidelines are exceeded,

~ erosion will occur between the ditch checks.

Do not allow water to flow around the ditch check. Make-sure that the ditch check is long

“enough so thet the ground level ot the ends of the fence is higher than the low point on the -

top of the fence. -
Do not place-silt fence Zitch checks in channels with shaiiow soils underlain by rock. If

the check is not anchored sufficiently, it will wash out. |
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CONCRETE BLOCK FILTER FOR AREA DRAIN 1 &)
7. (INET PROTECTION) 1 8
Gravel barriers provide iittle fiitering of lorge inflow waters. However, wher installed 1 5
correctly and maintained, tney can effectively treat low runoff flows. p <
< Placement of grovel. filters around area drains must be completed in @ manner thot will not | ;
7. cause local flooding. | | | L g |
Gravel filters can be used if the immediote and adjacent area to the areo drain consists of | | Y2
soil or pavement. B - -~
~ Only gravel fultg&q, u “to be installed on top of the pavement. | g |
" nstructions for lnstaliiqg_ | | B | 0
STEP .l:' Place concrete biocks around the grate. The blocks can be stacked one’or two high 1 O
~ and shouid be supported by a Z'x4" board. o e
STEP 2: Wrep 1/2° mesh wire screen around the coricrete blocks. | | ‘T
" STEP 3: Place 1° to 1-1/2" diameter rock around the blocks and wire screen. Be sure the . |
| " rock extends down from the top of the concrete block. - - ‘ m
STEP 4: To prevent damage to vehicles, signs waming drivers about the structures may be )
. mecessary. & T - g < |
A ottemoﬁve method is"u,se of gravel bags that are’ supportéd to preVent B
collapsing. I o o | ) E |
Use of rock. having diameters smaller than 1° may result in clogging of pores und reduce | 4
the amount of water flowing into an inlel. S Lo S -
' Me'ntenance: '
Al gravel filters installed around area drains should be inspected and repaired aiter eech
runoff event. Sediment should be removed when material is within 3’ of the top of any
block. Periodically, the gravel should be raked to increcse infiltration and S
filtering of runoff waters. Accumuloted sediment is to be removed immediotely from roads
~and sireets cfter every runoff event. | | |
. g"f‘ ‘“V‘»
Inspection and Maintenarice: .
Siit fence ditch checks shouid be inspected every 7 days and within 24 hours af a rainfall
of 1/2° or more. The following is o list of questions thet should be oddressed during [ : |
each inspection: “ | | |
" Does water flow arcund the ditch check? ,. SOIL EI?_,OS {ON | N . 4-APRIL-G3
Does water flow under the ditch check? | £ BMP Di TAILS T
Does. the silt fence sag excessively? Y 1F B
_ Has the silt fence tom or become detached from the posts?  ° 5" e iTYmoOE |
. Does sediment need to be. removed from behind the ditch check? . » -,
S o ’ | “ m! tﬁ I I CHRISTOPHER M. CARRIER, P.E.
' ' o N STORM WATER ENGINEER
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 Wire Screen or -
| MR N I—Z’X4 Kood Stud |
Ponding Helght‘\'w |  —Curb Infet s o
| __ 5 mheregmde exceeds 2% w
O ECTION B- - °x =
’ 5/4 O’ﬂ.-’-} DfalﬂGfave/ | ﬂ?@ﬂm — . __ D90 > o ”% s | ; ’ P
Concrete Blecks Roadvay —F T = Il |
- L AN
SECTION A-A 2 | Filter Fabric for Stabilization
- . SECTION C-C |
B | o | /
. -.-l ; Curb Iniet | \\ | - // NOTE: ‘ _
. . ' ; USE SANDBAGS, STRAW BALES
| Sedirment Barrier \ ~ OR OTHER APPROVED METHODS
Tppe 1A Curb Inlet Gravel filled sancbags—\ ot (Straw Bate type shown) \\ Xg &HQNU%EE%ZE RUNOFF TO BASIN.
2'x4” Wood Stud | \ x4 Wood Stud ~ | \ o o
e —Back of Curd . - \
e /- . Suppb'yater!omh‘
*7;* ) o Flow . _.__f_]_q_!__ Ws if JMCM-
| [~Back of Curb ~ —
ﬁ’oy | Flow | B ‘_j |
#ire Screen or ~ -
Fiiter Fabric Concrete Blocks " CURB INLET SANDBAG FILTERS
3/# Dia. Drain Growel— | et o * (INLET PROTECTION) -
o . ._I * NOTE: Other types of curb inlet protection may be approved
‘A | | ~ by the City so long as equol protection is _jjgfo‘vided., |
) CURB INLET GRAVEL FILTERS Cur ket 3
' (INLET PROTECTION—RESIDENTIAL STREETS ONLY) - 3
- NOTE: Other types of curb inlet protection'may be approved by - o | - Gravel filled sondbags &
C ey e long o8 equal protection is provided. - e - | - 2
e | Accumulated Sedwmt’—\ o ‘ /f—Back of Curb 3 | - N .
, - | » | \v : : o ; ‘ : _ 50:””'”. : o ‘ ; e
A grave iniet fiiter shall be i'nstolled_' Gt sump locations. on residential streets. | g A Yy T {—g* | 's ) - g—\ flw o | o |
This type of protection is not to be used on arterial or collector streets at any time R — | ~— o ~—— L~ | o | ‘
that it woud pose an undue laific hazord. R TN \ SR S T STABILIZED CONSTRUCTION ENTRANCE
| Inst'mdibns fof Instolﬁn ;o o ~ Overflon Paths — o GRAVEL BAG CURB HLTER o | . — — - T
| - - | . (INLET PROTECTION) - o | | SR
e STEP i: P’;’;@:"“@" plocks arouhd the infgt} as shown on 'dr_qwing-. lnsert...2x4 board as NOTE: Place' two or more ,sets"_ of bags in d manner that results in NoTES-
. STEP 2: Wrop 1/2° mesh wire screen eround the concrete blocks. ~ o | ’r:?\xrfr‘v:ur:w:upport The‘ fjow line bég -"‘“5‘ be Iowe;thon | K - | e ' :
STEP 3: Place 1" to 1-1/ 2" diameter rock around the biocks and wire screen.” Be sure the EaLARA | " 1. THE ENTRANCE SHALL BE MAINTAINED IN. A CONDITION THAT WILL PREVENT TRACKING OR
" rock extends down from the top of the concrefe block. i . o | | " 'FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS—OF-WAY. THIS MAY REQUIRE TOP DRESSING, -
STEP 4: To prevent damage to vehicles, signs waming drivers about- the structures may be | o REPAIR AND/OR CLEANOUT OF ANY MEASURES USED TO TRAP SEDIMENT. | S
necessary.  An altemative installation is the use of gravel bags supported by a UURR_SFDIMENT TRAPS | - - - o | - . | ' .
. Zx& board to prevent collopsing. | ‘ S o | o o » , 2. WHEN NCESSARY, WHEELS SHALL GE CLEANED PRIOR TO ENTRANCE ONTO PUBLIC RIGHT-OF-WAY.
L A ~ | ' - When inlets are located on streel™*xipq G grade (i.e, sump conditions do not exist), o L S : S i
" Use of rock with diameters smaller than §* in the bag may result in clogging of pores and ‘installing gravel (or sand) bags it i utter flow line to create small sediment traps can - 3. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED WITH CRUSHED STONE
reduce the amount of .water flowing into an inlet. | a - be considered. ~ Gravel bags are recommenced over sand bags to allow for drainage. ' THAT DRAINS INTO AN APPROVED SEDIMENT TRAP OR SEDIMENT BASIN, AS SHOWN ABOVE. :
Mainienance: . If the spacing between bags becomes too lerge, little sediment may be trapped. Spacing of 4. DRIVE ENTRANCES ONTO RESIDENTAL LOTS WiLL NOT BE REQUIRED TO HAVE THE SEDIMENT
o - , g bags should be completed using the table or graph that iliustrates placement distances based . BARRIER SHOWN, BUT WHEEL WASHING MAY BE REQUIRED IF STABILIZED ENTRANCE IS NOT
All curb inlet gravei filters shall be inspected and repaired after each runoff event. 4 upon street slope. When installed in the gutter, bag tops ‘must be lower than the sidewalk. SUFFICIENT TO KEEP MUD FROM BEING TRACKED ONTO ADJACENT STREET. ENTRANCE SHALL
 Sediment deposits are to be removed once material is within 8 cm (3 inches) of the top of - | S L e - B - EXTEND FROM BACK OF CURB TO DWELLING. S | &
~ any block, Pericdically, the gravel shall be raked to incresse infiltration ond fiitering of : Spaging: k | | -
 runoff waters: . Accumulated sediment is to be removed immedictely from rocds and streeis. | : | : . N ‘ ke
S | Gravel bags are to be placed according to street grades using the following table or graph
o that appears below. - |
GRADE  SPACING | |
s y FEET)
NG
| 10 45
2.0 18
3.0 12
- El 40 9 S . .
a 9.0 6 4 o
m .
IS : |
= Maintengnce:
© . " Collected sediment shail be removed after every runoff event. Begs that are destroyed by
= vehicular traffic or through natural deterioration are to be immediotely replaced. '
& - SOIL EROSION
g BMP DETAILS
S J - |
T" oy i
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