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GENERAL NOTES:

Utility service lines, poles, valve boxes, meters and etc. are to be adjusted as
necessary by others prior to construction unless the plans specifically call for
their adjustment by the Contractor. Existing utilities and their location, as
shown on the plans, represent the best information obtainable for design. - The
Contractor will be required to work around existing utilities within the right—of—
way which do not conflict with proposed construction,

A saw cut of at least one—half the depth of existing surface courses or one—
fourth the depth of the existing total pavement thickness shall be provided at
locations where proposed construction abuts an existing surface course or
pavement for which partial removal of that surface or pavement is required.
Sawed joint to facilitate removal within three (3) feet of existing joints will not
be permitted and for such instances the limits of removal shall extend to the
existing joint. Such saw cuts will not be paid for d:rectly and this cost shall be
considered as subsidiary to the project costs. :

Rubble from the removal of miscellaneous structures and excess excavation which
is to be wasted shall be disposed of on sites to be provided by the Contractor.
These sites shall be approved by the Engmeer as to suitability, appearance and
site location. Locations that, in the opinion of the Engineer, will leave an
unsightly appearance will not be approved.

All suitable excavation shall be wasted on low lying lots within the addition before
any material is dnsposed of off site.

All disposal sites must be«opproved by the Kansas Department of Heolth ond
Environment. Material either stockpiled or disposed of in a flood plain would
require a Kansas State Board of Agriculture permit. Any material dumped in
waters of the United States or wetlands is subject to U.S. Corps. of Engineers
permitting regulations. Any material buried or stockpiled beyond approved
construction limits would require additional archaeological investigations unless
buried in a previously approved borrow location :

Trees and shrubs in public right—of—way whlch are in direct conﬂict with proposed
new construction shall be removed by the Contractor with the Engineer’s approval.
Trees and shrubs which are not in direct conflict with proposed new construction
shall be saved and protected from damage. The cost is subsidiary to street
construction costs. :

Limits of earthwork shall match existing ground elevations at the right—of—way
line unless otherwise noted on the plans with a new finished grade elevation.
When a new finished grade elevation is shown, the earthwork shall extend one
foot beyond the right—of—way line and then slope up or down using permissible
slopes to match the existing ground surface. ‘

The Contractor shall be responsible for p-reserving' property irons. The Contractor
will be required to reestablish any property irons which are damaged or destroyed
by his construction operations. Such irons shall be reestablished by a hcensed
land surveyor in accordance with state laws,

- All tronsition curb paid for as Roll Type Curb.

All lawn /turf areas disturbed by construction shall be restored with the same sod
as existing. Restoration of disturbed areas shall include, but not be limited to,
top soil preparation and sodding. All sodding work shall be in accordance with
City Standard Specifications and the City Administrative Regulation No. AR78,
which governs cleanup and restoration or replacement following construction.

The "Storm Water Pollution Prevention Plan” will show the estimated Square Yards of

disturbed lawn/turf area to be sodded, with a bid item for the same. When the

weather /season prevents the installation of sod, the Contractor shall be responsible

for installing Erosion Control Blanket (Curlex 1, or approved equal) at the back
of curb (8 wide minimum). All costs for erosuon mat mstollotlon shcﬂ be
subsidiary to "Site Restoration”.

The Contractor shall reseed all non—lawn/turf areas disturbed by construction
with a mixture of Ryegrass (applied at a rate of 200 Ibs per acre) and Fescue,
Bermuda, or Buffalo grass, depending on the soil conditions (applied per Standard
Specifications).  Pure Nitrogen fertilizer shall also be applied at a rate of 1.5 Ibs
per thousand square feet. The seed shall be watered with deep _soaking every
two (2) weeks during dry periods until a mature stand of grass is obtained. The
"Storm Water Pollution Prevention Plan” will show the estimated Square Yards of
disturbed non—lawn /turf area to be seeded, with a bid item for the same. The
permcnent seeding may be omitted only if sodding is required in accordance with
previous General Note. The Contractor shall be responsible for installing Erosion
Control Blanket (Curlex 1, or approved equal) at the back of curb, to and including
the limits of all seeded areas. All costs for this work shall be subsidiary to

the seeding bid item. ~ : '

Subdivision benchmarks will be flat survey markers, No. 8134--08, 3" top diameter
available at Kansas Blue Print Co., Inc. (Cost is incidental to curb construction)

Contractor shall maintain all existing BMPs on pro;ect site during construction.
Contractor shall repair or replace any existing BMPs that are damaged (Cost is
subsidiary to site restoration). if BMPs were damaged prior to contractor
beginning work on project, notify construction inspector or engineer.

Contractor shall remove and stockpile organic material (topsoil) to surfoce (to @

minimum of twelve (12) inches) all fills, embankments and any other areas on the

site of the work where the original topsoil will be covered or domaged Topsoil
shall be free from trash, debris and surface vegetatton more than six (6) inches
in height. After all work has been completed in each areq, topsoil shall be placed
and graded. (Cost shall be subsidiary to Excavotaon)

Contractor to coordinate construction with the Wichita Airport Authority.
Contact John Oswald at 946—4700.

Drop Inlets shall be rated for traffic loads. Contractor shall submit shop drawings
to the engineer for review and approval. :
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NOTE TO CONTRACTORS

~ Inspection and testing for this project are to be provided by a Licensed
Consulting Engmeermg Firm under contract with the Owner/Developer.

, Engineer. No work shall be performed in dedicated easements or public
UL ~ right—of—way by the Contractor without such inspection nor shall

‘\V\“ R. 4,%, work be commenced without written authorization by the City Engineer.

All construction and materials shall comply with the City of Wichita

Specnf)‘ ications and Standards (on file and available in the City Engineer’s

Office, :

BM Square Cut on Concrete Taxuwdy at 'CL-CL Intersection
of Taxiways Northwest of "T" Hangers
Elevation 1416.75

'BM Square Cut on Concrete Taxiway at Northwest Corner of
North End of Taxiway, 63’ North of CL of Abandon Road to West
Elevation 1401.47

BM Square Cut on Top of West Curb on Webb Road, 470’ South

of the Southwest Corner of the Northwest Quarter of SEC.28-T26S—-R2E,
SEC.28—-T26S—R2E, at Fire Hydrant

Elevation 1416.00
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BBLOYD
Polygon

BBLOYD
Polygon

BBLOYD
Callout
Concrete 

BBLOYD
Callout
Armor-Flex Mat was installed on slopes, not directly below flows.
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20’ Flat Bottom Ditch
Grade to Daylight
DITCH BOTTOM WAS POURED

WITH CONCRETE
1 Side Slopes
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Armor—Flex Erosion Control Mat

See Detail Sheet C28
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a, Bars
”

6'—4

Notes:

7. Inlet Top Reinforcing shall be
Spaced on 6" Max. Centers.
Inlet Lids shall be Notched out
as Indicated to Facilitate Con—
stuction of Curb.

P

2. bz Bar to be Field Bent to
Clear Inlet Frame.

N
\\
~

?

W _ 8»

NN R
3
5”
\\
L~

1,/2” Expansion Joint 3"
(Typical)

AV

Back of Std. Curb

8”
%

J 7:/2”
L

Warp Curb to Match C
inlet Top With 17 Min.

=2 Transition Length
PLAN
2)_0)) 5’—0” 2)_01)
&
8” N 8”
0

Btm. of Pvm't at Wall

Subgrade to be Shaped
to Allow for Depression
in Pavement.

|~
8” Reinf. Conc. Wall |
INLET BOTTOM
SECT/ION C—C
STEEL SCHEDULE
BAR ol al| @ 5 b, | b | b Wi
1| % | S e E =~ =s =47, 2 | 5 | P4 | 1bs
NUMBER 4 4 2 7 3 5 7 2] 6 7 7
SIZE #4 #4 #4 #4 AL | A #L | AL | # | #4 #6
W:4’_4” 5’_7’) 5)_7” 4’_0” 5/_7” _ _ _ _ /)_gl/ 6’_2” 41_8’1 6\0i
I W=5’_4i) 71'_7” 51’_7” 5?_01’ _ 5}_7}’ _ _ _ /)_9]/ 6"_2” 4’_8” 87_+
=
% W=6)_4/) 97_71} /0}_7” 6’_0” _ _ 6’_/” _ _ /)_91/ 6"_2” 4’_6” 707i
S oweregr =12 0| = | = | = 61| = |97 | 62" 48| 1212
W=8—-4" \13-7"\14=-7"| 8-0"| - - - - | 6=1"11=9"|6=-2"|4-8" 141+

Note: a; Bars to be Placed Approx. 2” Below Top of Inlet Cover.

STANDARD CURE INLET PRECAST TOPS

PRE=CAST TOP SIZE PIPE SIZE cu. YD. CONC.
—4" | 3-8 6-¢4" 712" 21" & SMALLER 035+
—q” | 4-8" 6-4" 712" 24" & 30" 0.514
—4” | 5-8" 6-4" 712" 36" & 427 0.64+
—4” | 6-8" 6-4" 712" 18" & 54" 0.77+
§-4" | 7-8" 6-4" 712" 60" & 66" 0.90+

W _ 8”

W _ 8” W _ 8»

Back of Std. Curb

2 2

— ]

Limits of Gutter Shaping
And/Or Edge of Combined

Slope 1/4” to 5/8 Per ft

Curb and Gutter

3" R. Shaping on Curb
Ends for Full Height

of Opening

AI—A\ | \‘&—.i‘;“:
% . e " _ q.d ' " .
SRR NARCEE
§§ "Q /Z’ . q - ZF q
B 7 fal e
N 8” Brick Masonry a
7 Wall 7
I ..
Tq 4 b
4. |
E 8" Conc. Walls With
w14 #4 Rebars @ 6 Ctr.
© ’ Each Way
S " \A\q RSO T - — )
8” \\ W _ 7)_4)’ 8”
N
w

Back of Std. Curb

#4 Rebars @ 67 Ctr.
Each Way

SECTION A=A

Limits of Gutter Shaping And/Or

Top of Inlet Elev.
/ Same as Top of

\ Standard Curb 5+_g»
N /70 1/2" 2 1/2° R
Warp Curb to Match Inlet
. _—+Top with 7~ Min. Transtion
S N
N > N Std. Curb & Gutter
' < @
3 /
o \o.
2\ ° —
jCl
— Slab by Paving Contractor

<% (Unless Otherwise Noted)
§§ Shope with /
[P P ey 6
~ L~ Edging Tool ‘k/
M
8" Brick Masonry V4
8" Reinf. Conc. M

\ Top of Conc. Wall

On all Sides.

SECTION B=F

GENERAL NOTES

3.

Concrete tops to be installed on thin mortar cushion to

nsure full support along brick walls. Concrete tops
may be cast in place or precast. Concrete used for
inlet construction shall be concrete pavement mix.

Contractor shall have the option of constructing 8"
brick masonry walls between the concrete inlet base
and top on this inlet when W=6"—4" and H=7"-0" or
/ess.

Inlet invert shall be shaped with & sack sand mix
concrete to create flow channels and to increose
hydraulic efficiency such that the inlet will be self
cleaning between all inlet and/or outlet pipes.

The ends of all pipes installed in inlets shall be
cut off flush with the inside face of the inlet wall.

Edge of Comb. Curb & Gutter

2

2 : /\A/ J /% e o
S /I

Position Ring Such That
This Line is Paralle/
w/ Centerline of Pvm't.

2.3/4”
51/2"

-

7 1,/2”

_ —
— =
¢ of Inlet ﬁ
60" Typ.
J="X

Y .,
NEN 27 14" o
NN 26" 8 5/8”" Tp.

+

71:

+_ R . V
v / 7/8 3 3/8 /

24" o

35" o

wi. = 180 Ibs.

MANHOLE RING AND COVER

*See City of Wichita Standard Manhole Ring
and Cover Detarl Sheet for Cover Details to
Be Used With Inlet Frame.

a, Bar = W-21"
a, Bar = W-15"

BENDING DIAGRAM

Revision

Approved

By

Date

JAN
AN
JAN
AN

JABARA AVIATION TRAINING CENTER
STREET & STORM SEWER IMPROVEMENTS

TYPE 1 INLET 5'-0"
CITY OF WICHITA, KANSAS

JAMES L. ARMOUR, P.E. — CITY ENGINEER
Private Project # 1857PPS  OCA# 607861

J
Z
79)
L]
f—
<
O
o,
o))
p
<
o
L]
O
Q.

CONSULTING ENGINEERS

5940 E. Central, Suite 200 m Wichita, KS 67208-4242
Phone 316/685-4114 m FAX 316/685-4444

[HE GITY OF WCHITA

STANDARD TYPE 1
CURB INLET

OPENING = 6" x 50"

A

/Q\\\ O O A\

M. E. LINDEBAK P.E. — CITY ENGINEER

CITY ENGINEER’S OFFICE
CITY HALL — SEVENTH FLOOR
455 NORTH MAIN STREET

PROJECT NUMBER INDEX CODE
XXXPPS 607861

WICHITA, KANSAS 67202
(316) 268-4501
(316) 268—4114 FAX

I AL

T. Austin/ J. Dickman
S. Schmidt
1873

March 2008
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Back of Std.

Revision

Approved

By

Date

JAN
AN
JAN
AN

TYPE 1-A INLET 5'-0"
CITY OF WICHITA, KANSAS
JAMES L. ARMOUR, P.E. — CITY ENGINEER
Private Project # 1857PPS  OCA§ 607861

JABARA AVIATION TRAINING CENTER
STREET & STORM SEWER IMPROVEMENTS

CONSULTING ENGINEERS

5940 E. Central, Suite 200 m Wichita, KS 67208-4242
Phone 316/685-4114 m FAX 316/685-4444

J
Z
79)
L]
f—
<
O
o,
o))
p
<
o
L]
O
Q.

/ Curb
#4 al @ 6" Ctrs. #4 x1 Top and ‘ B W—8" o~ 2_p” -
(Typical) Bottom N07/'E./ ¢ Top Peinforci ol b W-8" W-8" ’
6'—a” nlet Top Reinforcing shall be 2 2 2" Below Std N
- - Spaced on 6~ Max. Centers. ~ —— - oI Flowline. 9 \/ g
#4 a2 @ 6” Ctrs. Inlet Lids Shall be Notched Out 212" R ' ' f 3y
A (Typical) as Indicated to Facilitate * **+* Slope 1/4” to 1/2” per Foot
=g N N / Construction of Curb. ‘ ‘ |‘L|
/ m— — —h / Position Ring Such That
» This Line is Paralle/ 2
#4 b2 @ 6” Ctrs. : 4 ‘ . , NI
(Tpical) > (oo NOTE: & — w/ Centerline of Pvmt. k X
x N S QP Concrete Tops to be installed on 5 Q - ol 0
© thin mortar cushion to insure full R ~
! support along brick walls. Concrete N 7 7
> ~N tops may be cast in place or precast. Y —
197 £ on J =~ N Concrete used for inlet construction 8 Brick Masonry g +
/- (7);;‘;25}0” : t—¢ﬂ> © shall be concrete pavement mix wall. 7 *
' with air entrainment. = .
\ * JTB | ‘ 7 #4 wi @ 6” Cirs. ¢ of Inlet ﬁ
Transition Curb | P 5
\ to Match Inside s @ e
] [ of Inlet Wall. T | 11/2” Crr. T
\ 3 ] g .
Thicken Curb Q 00, D Ta ) D 60" Iyp.
Section. = 4 .,
N 4 b7 Back of Std. Curb I 8” Reinforced P
4 Conc. Wall
C y 4 |
” $ P
2" Below Standard al,
Gutter Flowline. \ E }
] C A
. Std. Gutter 4 ,
Std. Gutter 2" Below Standard N Flowline 1 O . i — — s
Flowline. Gutter Flowline. o % /f . R % 1 o N N 271479 %
| ) ‘ . M R —~ N -
3 | I | . . N .
., , ’ ~ 3—6" N N~ | 26" o |l 58" p.
1/2" Expansion Joint (Typ. — )
/ 2 (0. ' #4 w3 @ 6" Ctrs. :} | ‘ Y ‘ "
™~ I §
8" | w—(1"-4") |8 T~ A N
w i # 7/_8 /]
NOTE: A B - -
Expansion Joint Only in Curb / \ * B 24" o * -
Area With Concrete Pavment. #4 a3 @ 6" Cirs. #4 b2 @ 6" Clrs.
35" o
Pl AN SECTION A—A
+HINOTE: Slope of Inlet tops to Match
3—6" 5—0" 3—6" Sidewalk or Parking Slopes within
N -~ -~ - Limits Indicated. MANHOLE RING AND COVER
8" P Weight = 180 Lbs.
— - Top of Inlet Elev. Back Og Sbtandar d *See City of Wichita Standard Manhole Ring
Same as Top of uri and Cover Detail Sheet for Cover Details to
P .
N N Standard Curb Be Used With Inlet Frame.
INLET TOP } =8 Z2-6
— - | — - N 2 1/2" R w— 8"
* 2 7 P P 2 < B 3 P * (\l‘ Limits of Gutter Shaping And/Or W g
a “, ) g 2 B A s 5 < Edge of Comb. Curb & Gutter L - o , &
e 4 A 2 /jA VEMENT BY PA V/NG; CONTRACTOR B 3 : o \ > ¢ Manhole Ring ,\I'L
| roe \ )
e * 2" Below Standard N e ————— | —— o — —
7 7 7 7 V4 7 v 3 Z ASE Gutter Flowline N B s 2 2 2 AEL__
7 717 T T T F < 2 A If7/_ ______ 1l
|| 93 g 4 N C , l_
, Subgrade to be Shaped = P 4 7 © / ° ° ° [
Btm. of Pvm’t at Wall to Allow for Depression e < 47 ‘ . 3 / #4 b1 Bar
7 < 4 v Aﬂ 4 A -
in Pavement. 5 Shape w/ Radius / s S o | . 4 ’ 3 p #4 b2 (Typ.) 8%\ 5"
;J) Edging Tool 6 a7 ‘ . o P — v ol B N
o #4 al Bar NS #4 x1 (Tp.)
rd q I~
”» . ” o W2
8" Reinf. Conc. Wall | | & Brick Masonry 7 < SEC 77QN A—A
S W—(1-7") = a2
INLET BOTTOM 7 = w—(7=3 7,77 = ai
M
- 6'—4" _ - /%03’
- ‘ I STANDARD CURB INLET PRECAST TOPS
SECTION EF—FE 8” Reinf._Conc. Wall : N Cone._ Wall
_— et == \f On allSides. S W | PRE-CAST TOP SIZE PIPE SIZE  |CU. YD. CONC.
] ‘ = - - 4-4" |3-8"x 6—4"x 7 1/2" 21" & SMALLER 0.38+
% SR AR A TR ’ SECTION B—=FB al & aZ 54" |e8" vt x 7120 244 30 0.51%
‘ < Z * " ~ ’ » ) on Ll ” ” »
7 i 4 “ 6-4 5-8" xb6-4"x71/2 J6" & 42 064+
| « ) BENDING DIAGRAM i i A A W
. 4 w3 @ 6 Cirs. () e 0 NOTE: gqn/imctor shall f;/ovi z‘the OPI‘;';” of confm{c;‘/’/;gbé?” PRECAST SLAB AND FLOOR REINFORCING A i e A w4 oA
) w. rs. (Typ. rick masonry walls between the concrete inlet base —— — —— — — 84" | 78"y 64" x 7 10" 60" & 66° 0,904
| . and top on this inlet when W=6—4" and H=7—-0" or W=4-4 W=5-4 W=6-4 W=7-4 W=5-4 &
i: . #4 wl @ 6 Ctrs. n less. MARK | SIZE | MO LENGTH | NO. LENGTH | NO. LENGTH | NO. LENGTH | NO. LENGTH
x| A * g # 6 6-7" 6 8-7" 6 10-7" 6 12-7" 6 14-7"
N Additional curb and gutter construction necessary to a2 # 4 6-0" 4 8-0" 4 10-0" 4 12-0" 4 14-0"
§I ; 8 connect set—back inlet to pavement will be paid for at 3 ” 13 47" 13 51" 13 51" 13 77 73 77"
: " the unit price bid for each inlet hookup. a # — — — — —
’ #4 @ 6” Ctrs. (Typ.) 4 b1 | M 7 4-9 7 4-9 7 4-9 7 4-9 7 4-9
< i Inlet invert shall be shaped with 8 sack sand mix *p2 | M | 23 | 6=1" | 29 | 6=1" | 35 | 6-1" 47 6-1" | 47 | 6-1" STANDARD TYPE 1-A
< /c;ogcre/{e tc;fp/"eate f/ou;7 ct/;a/;n%s qn/a’tto yinzreas.s/'f X! # 8 3-10" 8 4-0" 8 4-6" 8 4-10" 8 5-2"
‘ . ydraulic efficiency such that the inlet will be self—
i A - r 4 cleaning between dll inlet and/or outlet pipes. WALL REINFORCING CUR‘B INLET
T I 4 ‘ s ? <, W=4-4" W= 5-4" W=6-4" W= 7-4" W=8-4" » ’ »
xQ | 9 4 2 4 N . . . P —
P . 4 - 4 Tne ends of all pipes installed in iniels shall be cut MARK | SIZE | NO__ | LENGTH | NO_ | LENGTH | NO_ | LENGTH | NO. | LENGTH | NO. | LENGTH OPENING 6" x 5-0
wl # @) 6-1" @ 6-1" @ 6-1" @ 6-1" @) 6-1"
8" | 50" | 8" w2 | M| D | 4~ @ | 5+ @ | 6~ @ | 71 @ | &1 JAMES L. ARMOUR, P.E. — CITY ENGINEER
| T | w3 # 72 Q J6 %) 40 Q 14 Q 48 Q
= = * field Bend or Cut Reinforcing as Required for Clearance. PRO;:;:;;BER ";D;;;ZT
@ 4 H - 127) (H - 21°) Rounded down to nearest 0.5’ 455 NORTH MAIN STREET
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AT DRF

2"

NEENAH R—4781 GRATE

22”7 x 48" Frame and Grate Detail

NOTE: Use of two frames of traffic load
bearing capacity are required on 4x4’ area
inlets, so that four grates wil be supported
across the inlet opening.

NOJE: Grates shell be imprinted on the top

surface with “CITY OF WCHITA” using letters
at least 1” in height  Other marking methods

may be approved by the engineer.

22°x48” Heavy Duty Frame
Requires One Grate

Frame For Neenoh R—4/87 Grate

29-14
234 ,
J&
—
18" 18"
—7— —7—
— 7 — 7
o, 1 COMMOM BRICK
g
No. 4 Bars @ 12" Ctrs.
Both Ways
X STANDARD CITY PAYNG CONCRETE MIX ///
® o) o
J-6"
82-1/2"

“U

Note: Concrete apron shall be constructed around
the inlet when inlet is located in an unpaved area.
Where the inlet is adfacent to pavement, the pavement

thickness shall be tapered to the inlet in 18 inches
as indicated on the detail

2-1/2"
2
/4
(L L /
b :
»
S N S
8" 18"
N 7 common srcx
A
§
2 —7— 7
Q0 — 7] — ]
s
N
STANDARD CITY PAVING CONCRETE MY
: : =
J-6" | No. 4 Bars @ 12 Ctrs.
! Both Ways
Drop inlet
with grate

VARES 3-0" MIN.

18"

L L L L L Z L 0L ///
2 = 1
Le
18"
| Mo 1 coumon GRex
A
—7— —7—
— 7| — 7|
RN
STANDARD CITY PAVNG CONCRETE MIX

5-6"

1 No. 4 Bars @ 12° Ctrs.

Both Ways

Straw bales
staked with two
stakes per bale

Compacted soil

} =

—  End and side
overlap at
corners

to prevent piping

— Staked
straw bale

Filtered

HAY BALE SEDIMENT BARRIER
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HTTEFMAST

st Wer APPURTENANGES DETATLY

X X X
MANHOLE FRAME & COVER MANHOLE FRAME & COVER MANHOLE FRAME & COVER MANHOLE FRAME & COVER
AS SPECIFIED AS SPECIFIED AS SPECIFIED AS SPECIFIED GROUT TO BE PLACED AROUND
MANHOLE FRAME ONLY WHEN MANHOLE
_ _ _ _ IS CONSTRUCTED IN UNPAVED AREAS.
/J L\ /J D /J L\ /J L (TYPICAL ALL MANHOLES)
1” Coat of Mortar 8" Brick M Coll 1" Coat of Mortar 8" Brick M Coll 1" Coat of Mortar 8" Brick M Coll =]
(Typical) \ " Brick Masonry Collar (Typical) \ " Brick Masonry Collar (Typical) \ " Brick Masonry Collar —
6°-18 6" -18 6°-18 8—SACK SAND MIX
z z z
o , o , o ,
- 26" — 2=y - 26" — Eol< B - 26" zolcd - 26" ~
iy ey g =2
Zu 1? 7 2u 2? 7 Sw 2? 9
Sg|m+ 88|m~ 8§+
N\ [] 1\ /] N\ /] 1\ /]
5" 48" (MIN.) 5 5" 48" (MIN.) 5”
(MIN.) (MIN.) (MIN.) (MIN.) 1 1 NSTALL 2 RINGS OF
TONGUE AND GROOVE JOINT BUTYL—RUBBER
MAY BE CONSTRUCTED AS | | JOINT SEALING COMPOUND
'\ /' SHOWN OR REVERSED. '\ /' ‘\ /‘ ‘\ /‘ (SEE NOTE 6)
. ” " " " ” e NOTE: TYPE P MANHOLE
5 48" (MIN.) 5 " 5 48" (MIN.) 5 ” h CROWN OF BOTTOM| PIPE " JOINT DETAIL
(MIN.) (MIN.) L (MIN.) (MIN.) Ll ON OUTSIDE DROP PBHALL Ll
x x ? ALWAYS BE SET |0.1 FEET x TYPICAL
< < <
s s — HIGHER, THAN CROWN OF s
- ’\\/// PIPE CARRYING AL ouT
4" )l . 4" 6" (MIN.) D OF THE MANHOLE. 4" 4" | _— GROUT PIPE OR PIPE CONNECTOR
(MIN.) SEE NOTE 3 (MIN.) ! (MIN.) (MIN.)
/ e 6” MIN. CONCRETE g
71 S— ENCASEMENT OUTSIDE m
| v A | e e | OF BELLS = - | _— 3" /Ft. — Slope to channel
/ L MI6N W= L = L
~agt P i | | 8—SACK SAND MIX
= — MNY — MIN. 3000 PSI CONC. MIX ——f-=— B=h m | |
— \ 4™ (MIN.) / — R i \ 4”_(MIN.) / — 5 & \ 4" _(MIN.) / — R o 47 (MINy: — / o s 1
B RIS A~ D A I o S R 7N § I (I B = N D~ A [T = - - =3 MN), L= =l
> = S~ =1 I )~ = 11 )~ = ot
:cog \‘ = :\34:4‘\j === m=i=imn= % =M= H=IN === == = /=) \Eﬂ,\f:\{ﬂ:ﬂ' m % =N=N=N=I = =N=0T = =1 = W= .EINZHEW:H’ m % . ‘H:\EH/ ZH=N=m=1n= - %
#4 BARS @ 6" CTRS. / 3" CLEAR COMPACTED SOIL #4 BARS @ 6" CTRS. / 3” CLEAR COMPACTED SOIL #4 BARS @ 6” CTRS. / 3” CLEAR COMPACTED SOIL #4 BARS @ 6" CTRS. COMPACTED SOIL
BOTH WAYS (95% ASTM D-698) BOTH WAYS (95% ASTM D-698) BOTH WAYS (95% ASTM D-698) BOTH WAYS (95% ASTM D—698)
UNDISTURBED SOIL OR APPROVED X MANHOLE BASE UNDISTURBED SOIL OR APPROVED X UNDISTURBED SOIL OR APPROVED X
BACKFILL MATERIAL COMPACTED CITY CONCRETE BACKFILL MATERIAL COMPACTED BACKFILL MATERIAL COMPACTED
TO 95% ASTM D—698 PAVEMENT MIX. TO 95% ASTM D—698 TO 95% ASTM D—698

10.

GENERAL NOTES
PRECAST MANHOLE NOTES

ALL PRECAST CONCRETE MANHOLE SECTIONS SHALL CONFORM TO THE
LATEST REVISIONS OF A.S.T.M. C478 AS MODIFIED BY THE
SPECIFICATIONS.

NON—-SHRINK GROUT SHALL BE NON-—-METALLIC TYPE.

APPROVED FLEXIBLE WATERSTOP GASKETS SHALL BE INSTALLED TO
JOIN THE SEWER TO THE MANHOLE WALL WHEN A.B.S. COMPOSITE
PIPE OR P.V.C. PIPE IS USED. FOR OTHER TYPES OF PIPE THE
SEWER SHALL BE GROUTED IN PLACE WITH NON—SHRINK GROUT. THE
SEWER PIPE SHALL BE SUPPORTED WITH CONCRETE ENCASEMENT A
MINIMUM OF 3 FEET FROM THE MANHOLE WALL AND TO THE FIRST
JOINT FOR V.C.P. SUCH THAT THE JOINT REMAINS FLEXIBLE.

ALL INSIDE SURFACES OF THE CONCRETE MANHOLE WHICH WOULD
BE EXPOSED TO SEWER GAS SHALL BE COATED WITH 2 COATS TNEMEC
SERIES 66 HI-BUILD EPOXOLINE, DRY THICKNESS OF 8 MILS (MIN.)

EXTERIOR MANHOLE WALLS SHALL BE COATED WITH 1 COAT MOBILARMA
633 BITUMINOUS COATING.

EC(:))ILI;I;LSEALING COMPOUND SHALL BE KENT SEAL NO. 2 OR APPROVED

PRECAST MANHOLES SHALL BE SET AT LEAST 4 INCHES INTO THE
MANHOLE BASE.

TOP OF MANHOLE FLOOR SLAB SHALL BE AT LEAST 3 INCHES BELOW
THE FLOW LINE OF THE OUTLET PIPE TO INSURE SUFFICIENT
MINIMUM THICKNESS OF SHAPED INVERT.

LIFTING HOLES SHALL BE FILLED WITH NON—SHRINK GROUT AND THE
INTERIOR SURFACE COATED AS SPECIFIED.

MORTAR USED IN MASONRY CONSTRUCTION SHALL CONTAIN 8 SACKS OF
CEMENT PER CUBIC YARD. CONCRETE USED IN MANHOLE BASES SHALL
CONFORM TO THE REQUIREMENTS OF CONCRETE FOR CONCRETE PAVEMENT
CONSTRUCTION AS SPECIFIED IN THE CITY STANDARD PAVING
SPECIFICATIONS USING CITY CONCRETE PAVEMENT MIX WITHOUT AIR
ENTRAINING ADMIXTURE. MORTAR SHALL BE PLACED AROUND THE MANHOLE
RING AS SHOWN ON THE DRAWINGS WHEN MANHOLES ARE CONSTRUCTED IN
UNPAVED AREAS. MANHOLES CONSTRUCTED WHERE PIPE SIZES ARE
SMALLER THAN 24" SHALL HAVE AN INSIDE DIAMETER OF 4. MANHOLES
CONSTRUCTED WHERE PIPE SIZES ARE 24" OR LARGER SHALL HAVE AN
INSIDE DIAMETER OF 5'. COMPLETED MANHOLE SHALL BE WITHOUT LEAKS
AND WATER TIGHT.

11.  REINFORCING STEEL SHALL BE INSTALLED IN THE MANHOLE BASES AND
SHALL CONSIST OF NO. 4 BARS PLACED ON 6” CENTERS IN BOTH
DIRECTIONS. THE MANHOLE BASE REINFORCEMENT SHALL BE PLACED AT
LEAST 3" ABOVE THE BOTTOM OF THE MANHOLE BASE. ALL COSTS FOR
FURNISHING AND INSTALLING REINFORCING STEEL SHALL BE INCLUDED IN
THE UNIT PRICE BID FOR THE MANHOLE.

12. OPENINGS SHALL BE CUT INTO THE MANHOLE WALL WHEN OUTSIDE DROPS
ARE CONSTRUCTED ON EXISTING MANHOLES. SUCH OPENINGS CUT INTO
EXISTING MANHOLES SHALL BE AS SMALL AS PRACTICAL TO FACILITATE
INSTALLING AND GROUTING THE NEW PIPE IN PLACE. WATERSTOP
GASKETS SHALL BE USED WITH P.V.C. AND A.B.S. COMPOSITE PIPE.

THE NEW PIPE SHALL BE GROUTED INTO THE OPENING USING AN APPROVED
NONSHRINK GROUT FOR THE FULL MANHOLE WALL THICKNESS. THE
EXTERIOR OF THE COMPLETED CONNECTION SHALL BE SEALED WITH AN
APPROVED BITUMINOUS COATING SUCH THAT THE CONNECTION WILL BE
WATER TIGHT. FLOOR OF MANHOLE SHALL BE MODIFIED TO FORM NEW
FLOW CHANNEL FOR THE NEW CONNECTION AS INDICATED BY THE DRAWING.
THIS WORK, INCLUDING MODIFICATION OF MANHOLE FLOOR, SHALL BE

PAID FOR AT THE UNIT PRICE BID FOR OUTSIDE DROP STACK
CONSTRUCTED ON EXISTING MANHOLE.

13. THE FLOORS OF ALL MANHOLES SHALL BE SHAPED WITH FLOW CHANNELS
SUCH THAT THE MANHOLES WILL BE SELF CLEANING AND FREE OF AREAS
WHERE SOLIDS COULD BE DEPOSITED AS SEWAGE FLOWS THROUGH THE
MANHOLE FROM ALL INLET PIPES TO THE OUTLET PIPE. FLOW CHANNELS
SHALL BE FORMED TO MATCH THE BOTTOM HALVES OF THE INFLOWING
PIPES AND THE OUTFLOWING PIPE AS SHOWN BY THE DRAWINGS EXCEPT
FOR INSIDE DROP MANHOLES. FLOW CHANNELS FOR INSIDE DROP
MANHOLES SHALL BE CONSTRUCTED AS INDICATED BY THE DRAWING.
MANHOLE FLOORS SHALL HAVE SLOPES OF 3 INCHES PER FOOT IN THE
AREAS OUTSIDE OF THE FLOW CHANNELS SLOPED TOWARD THE FLOW
CHANNELS. PIPES LAID THROUGH MANHOLES SHALL HAVE THE TOP HALF
REMOVED TO NEAT LINES FOR THE FULL INSIDE DIAMETER OF THE
MANHOLE. MANHOLE FLOORS SHALL THEN BE SHAPED AROUND THE BOTTOM
HALF OF THE PIPE WHICH FORMS THE FLOW CHANNEL.

14. PIPES INSTALLED WITHIN THE EXCAVATION MADE FOR THE MANHOLE SHALL
BE CRADLED WITH CONCRETE TO THE LIMITS OF THE MANHOLE
EXCAVATION. WHEN CLAY PIPE IS USED, THE CRADLE SHALL EXTEND TO
THE FIRST JOINT OUTSIDE THE MAHOLE. THE CRADLE SHALL BE
TERMINATED AT THE CLAY PIPE JOINT IN A MANNER WHICH WILL
MAINTAIN THE FLEXIBILITY OF THE JOINT. COST OF CRADLE WITHIN
MANHOLE EXCAVATION OR TO CLAY PIPE JOINTS ADJACENT TO MANHOLE
SHALL BE INCLUDED IN THE UNIT PRICE BID FOR THE MANHOLE.

15.  MANHOLE COVER CASTINGS AND MANHOLE FRAME CASTINGS SHALL CONFORM
TO THE REQUIREMENTS AS INDICATED IN THE STANDARD SPECIFICATIONS
AND AS SHOWN IN THE STANDARD DETAIL DRAWING.

16. THE VERTICAL DROP IN INSIDE DROP MANHOLES SHALL NOT EXCEED 2’
FOR INFLOWING PIPES SIZED 12" OR SMALLER AND 2’ FOR INFLOWING
PIPES LARGER THAN 12". THE CROWNS OF INFLOWING PIPES SHALL
NEVER BE SET LOWER THAN THE CROWN OF THE OUTFLOWING PIPE.

17. STANDARD MANHOLES AND STANDARD INSIDE DROP MANHOLES SHALL BE BID
AS STANDARD MANHOLES FOR THE TYPE AND DIAMETER INDICATED.
OUTSIDE DROP MANHOLES SHALL BE BID AS STANDARD OUTSIDE DROP
MANHOLES FOR THE TYPE AND DIAMETER INDICATED. ALL MANHOLE
DIAMETERS WILL BE 4’ UNLESS INDICATED OTHERWISE.

18. A BRICK MASONRY COLLAR SHALL BE INSTALLED BETWEEN THE CAST IRON
FRAME AND THE CONCENTRIC CONE. THE COLLAR WILL HAVE 8" WALLS
AND A VERTICAL HEIGHT OF 6" MINIMUM AND 18" MAXIMUM. A 17 COAT
OF MORTAR WILL BE PLASTERED ON THE OUTSIDE OF THE COLLAR.
THE USE OF PRE—CAST CONCRETE SPACERS FOR MANHOLE TOP ADJUSTMENT
IS ALSO ALLOWED.

Revision

Approved

By

Date

JAN
AN
JAN
AN

TYPE "P" MANHOLE
CITY OF WICHITA, KANSAS
JAMES L. ARMOUR, P.E. — CITY ENGINEER
Private Project # 1857PPS  OCA§ 607861

JABARA AVIATION TRAINING CENTER
STREET & STORM SEWER IMPROVEMENTS

CONSULTING ENGINEERS

5940 E. Central, Suite 200 m Wichita, KS 67208-4242
Phone 316/685-4114 m FAX 316/685-4444

J
Z
79)
L]
f—
<
O
o,
o))
p
<
o
L]
O
Q.

THE CITY OF WICHITA S
I MANHOLES
/ o\ M. E. LINDEBAK P.E. — CITY ENGINEER
Z \N803 2% 2% a8 28 2% 28 28 2% 28 20 2% 08 08 Sy \
, PROJECT NUMBER INDEX CODE
CITY ENGINEER S OFFICE XXXPPS 607861
455 NORTH MAIN STREET
WICHITA, KANSAS 67202 ATE
(31&} 268—4501

I AL
T. Austin/ J. Dickman
S. Schmidt
Poe Job No.: 1873
March 2008

Designed By:
Date:

(92}
>
()
0]
—

C28.13 of 26




AT RDO

,i B NI - N
> \V . T > .
. Note: Use Concrete Grade 3.0 throughout. All exposed edges shall be finished with an edging tool.
M A At the contractors option Concrete Grade 3.0 (AE) or mix used in concrete pavement may be used
throughout.
e tr general, pipes will enter and leave manhole at various positions. Where possible bend bars
__| around pipes.
e Floor of manhole shall be shaped as shown in various "EXAMPLES” with unreinforced Concrete Grade 3.0. |
— \ Manhole opening and steps, where used, shall be placed to afford easy access to top of shaped invert. 2
Top reinforcing bars shall be adjusted accordingly. o
All castings shall be gray iron and shall comply with the KDOT Standard Specifications. =
No deductions in concrete quantities shall be made for pipe openings or additions to concrete quantities s
N v shall be made for shaping floor of manholes. g
The top of the manhole shall be sloped slightly to approximately fit the ground line or other condition
:m| , v 7 Y as directed by the Engineer. 2]
a = Dimensions and weights of cast iron as shown on this sheet are minimum. Larger dimensions and/or
° . S heavier weights of cast iron may be used.
' A= The Contractor has the option of using precast manholes, as approved by the Engineer. <
5 ~ Steps shall be installed in all manholes when specified in the plans or when "H” is equal to or °
greater than six feet. Steps shall comply with the requirements of the KDOT Standard Specification.
L~ O
PLAN — FLOOR (Example | ) PLAN — FLOOR (Example HlI ) ~ 4<]<]1<]<
Floor of manhole shall be shgped as shown in the examples to increase
7/( 7/( hydraulic efficiency.
N N ’ ” A
" - ISOMETRIC VIEW (Example 1V) yoor -~ L2945 o
. . . 4 . ,]” ,l’_,lon S Egmgwg
= N | | 3 X Z§° %co
a M L - 2 2 = 8 o 52 =
" ” I%Q 1/77 C & g o o< [} 2:
| 6 | I_’] | 6 — 4 rown A [Q\] , :\, = A N | == % a Ix t 8
, , L optional %" Bead 1 S=Z .o
#4—v bars ‘#4—(: bars @ 6 ctrs. in floor & woll‘ o i\ N e 4' 2 3 2 gg:& I o
AN = 5 “ p = ul &
- CN . A o R b 17 [ T ~
— — o AN 1] ol T 't 5285 ;¢
© o o o o o o~ - ©o|® E = g§ 3 =
— ‘ ‘ S5 IS§= =2
S R =nu =8
) o |.— | 2| RN
c 21 L Pick Hole <|_Q=t Qe
= : . Mo Pick Hole fuEE==2
% o2 ﬁ%éo -
- . s a < o (2
) o 0 3| .E
v V\ N = ~ i / / / ‘o\ NOTE: All manhole castings are cast iron.
= = © 7/& 7/& " © Weight of castings includes no allow— e
% a S ance for fillets and overruns. O x &
8 9 o He) T
s . - L83
— ~ <
- % f = a7 L MANHOLE COVER TYPE A & B MANHOLE COVER TYPE C FESE
T N L(ltt?: 4. (Weight=134 Ibs.; without 4’ Crown= 125 Ibs.) (Weight= 64 Ibs.) =S ss
P ° itz
] XX N 1% o 20" W 8 SEE
] 4 - » A1 ” ” y ’ 1 ) — c;l) )
7/L 7/4 \v :© q\ o) |o o| (6) o) o o) | A_\ ) ;i\r “% | 2 0/4 | % . % ‘| 1_11 |‘ % ml__gg
s S N co e IR | B H H NESE
-, = T L | 5257
e #5—c1 bars @ #5—x bars in top ’7 M~ =%‘ ’@ -—"¢ -
s 47 ctrs. in top #5—x1 bars @ 47 ctrs. in top -— — | ) | 8 Og™
f = M M S 5” 1’—10;})’ 5” S T 2 S\l W © %
f \N[\ PLAN (Showing top & floor reinf.) el 2 RIS TYPE S
| . TYPE A
{ Heavy type castin
e g\ Light type casting 3% 2'—13% 5
v Y b i2] 4
#o—Ccq bars ) #5—b1 bars I 2—0% . ~
1/2’7 ‘ :‘_Q S«
=@ e N S = |
) o) Q c{ ) - \__: o)) N —
T w N#5—b1 bars 5" F &
4 Ll T [SN (Weight= 53 Ibs.)
N . N S o
) AN n N
| - #4-b bars A1 LIGHT TYPE
C 0 T 7"
/ = MANHOLE COVER & RING _
‘A \ 0 | T ] #4_\/” bars i ° n Rings with four equally spaced lugs will be permitted. ; _é
KXXXXRIXXIXXXK @ 6 ctrs. L l = ! 31 | 1-28—05 |Changed Class to Grade concrete S.W.K.| J.0.B. DQ
< ] . . e 30 |12—12—97 |Revised step spacing R.J.S.| J.0.B.
167 1% #4—b bars | 1% 29 |12-27-93 |Delete_paint_note R.J.S. | J.0.B. < S
9 4—c b o 28 | 1-30—92 |Rev. paint&step notes, ent. on CADD R.J.S.| J.0.B. } °
) #4—c bars a n NO.| DATE REVISIONS BY | APPD | E
, ) ] o KANSAS DEPARTMENT OF TRANSPORTATION Z 2| 0|R|
- : B:) =0 = T -l 2|8
NN o 24‘ T q o
‘Lo a : —t—o— — : (Type A R 192 Ibs., Type B R 198 Ibs.) REINFORCED SHEE
\ D S B oo L e ing= s., e ing= s. < Z| 3
L . SleR DETAILS © ol . A Ry CONCRETE MANHOLE IREERE
b\ \ HEAVY TYPE ol e 5
@ Steps shall be uniformly spaced. Spacing shall be Where dimension "L” or "W” is greater than 6'—0" use 8” slab thickness. RD633 o] o| 8| ©
12”7 minimum and 16 % maximum. . . MANHOLE COVER AND RING FHWA APPROVAL ___ 6-10-05 APP'D. James 0. Brewer clejale
PLAN o FLOOR (EXOmp‘e H > SEC—HON <EXC‘US|\/6 Of ﬂOOIf ShOplﬂg) Note: Either Type A or Type B may be used. ng:nggK. BEQIEEBK. SHQHEE.ES lgﬁgEDCK?%We?fzr 0281ih§fet26
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\ 8" Min. Crushed Rock

Underdrain Aggregate

Asphalt Surface
Crushed Rock Subgrade
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7 P
(PRI
7 R
v
7 |
v K
7/ a
7]

|

(Min. 16 Perforations Per Lin. Ft. @ 1,/4” Dia.)
Perforations 7o Be on Bottom Half

SECTION A—A

5’ Beyond End
Of Inlet

Cap
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|
|
|
\
\
\
\
\
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\
L - - — _— _ _ |
E
|
|
\
|
\
|
|
\
\
|
\
L - - — _— _— _
4” Dia. PVC Perforated Pipe 2 E
(SDR—35) —= |+

Edge of Comb. Curb & Gutter

127 Crushed Rock
Underdrain Aggregate
W,/ Filter Fabric

[voe T & 2 Inlet

fensar Reinforcement

8" Min. Crushed Rock
Underdrain Aggregate

CRUSHED ROCK GRADATION REQUIREMENTS

Percent of Aggregate Retained

# 4 ...

, #40 .....
5" Beyond End

OF Inlet P—=200 ....

Cap
A

\

\

|

\

Q
\

\

\

|

\

\
A

47 Dia. PVC Perforated Pipe

(SDR—35) —=

——{

— 2" A.C. Surface

— 37 A.C. Base

ooooooooooooooooooooooooo

ooooooooooooooooooooooooo

ooooooooooooooooooooooooo

oooooooooooooooooooooooooo

oooooooooooooooooooooooooo

Rock Quality Shall Be The Same As Specified
‘ For Coarse Aggregate For Asphalt Concrete Mixes.

Fdge of Comb. Curb & Gutter

S

Tensar Fabric ' j
. . |

. . PR A g el e
v A P e . R REC O & PR
LA G
R T M SRR : 2
PR o L e
22 DEERACTEE B T ALY BRI “
Wt 4 a
//’} e . ae, o,

a® - N Lt .
DR R

L. § . .

-

o9l 4 A .. S _
- \\~5 Crushed Rock Subgrade

<

A,

127 Crushed Rock

Underdramn Aggregate
W/ Filter Fabric

[voe T—A Inlet

PAVEMEN T UNDERDRAIN DE TAIL

NOTE: Place 47 PVC Perforated Plpe at all drainage

sump locations.

Cost of Underdrain System to be incidental
to the Reinforced Crushed Rock Subgrade.

REV. 11-22-00, MCG

rated FPVC FPipe

\—Un derdrain Aggregate
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PHASE 1 — INITIAL EARTHWORK AND UTILITIES (EXCEPT STORM SEWER)

—

= RIDGE LINES

X

— SH——SILT FENCE OR

/(
»
T

e /
LEGEND ) ] ZS#
' a
DRAINAGE FLOW PATH >

/)

POINT OF COMPLIANCE

HAY BALE BARRIER
DRAINAGEWAY  FLOWLINE

WEST STREET
sH—T
\\
N
/\ %% |

E RS
=
(¥p)
<
<
=
=.
@,
[=)
=)
- \>
SH S,HJ

o / - gubdi‘/ision

SH

SOUTH STREET

1. DURING THIS PHASE OF SUBDIVISION CONSTRUCTION, THE POINTS OF COMPLIANCE
ARE THE PERIMETER BOUNDARIES AND ANY DRAINAGE WAYS OR STORM SEWERS
DRAINING THROUGH OR FROM THE SITE. SHOULD LAKES BE CONSTRUCTED WITHIN
THE SUBDIVISION THAT WILL DISCHARGE DURING STORMS, THEY ARE ALSO A
POINT OF COMPLIANCE.

2. HAY BALES OR SILT FENCE MUST BE CONSTRUCTED ALONG THE PROPERTY LINE WHERE
ON SITE WATER CAN DRAIN OFF THE PROPERTY. THESE EROSION CONTROL DEVICES
WILL ALSO BE INSTALLED ALONG ANY DRAINAGE DITCH OR LAKE THAT CAN DISCHARGE.

3. SHOULD SILT OR SEDIMENT ENTER THE DITCHES OR STREETS ON THE ADJACENT
BOUNDARY STREETS, APPROPRIATE EROSION CONTROL DEVICES WILL BE PLACED WITHIN
THE SUBDIVISION TO PREVENT THIS.

4. ANY MUD TRACKED ONTO ADJACENT STREETS WILL BE REMOVED WITHIN 48 HOURS OR
BY FRIDAY AT 6:00 PM, WHICHEVER IS EARLIER.

9. CONTRACTORS WORKING WITHIN THE SITE WILL NOT BE REQUIRED TO USE
INDIVIDUAL EROSION CONTROL DEVICES AS LONG AS THOSE SPECIFIED ABOVE
ARE IN PLACE AND EFFECTIVE. CONTRACTORS WORKING ON THE BOUNDARY
LINE STREETS OR ON ADJACENT PROPERTIES TO EXTEND UTILITIES ARE EXPECTED
TO USE EROSION CONTROL DEVICES AT THEIR WORK LOCATIONS, AS NEEDED.

6. UTILIZE STABILIZED CONSTRUCTION ENTRANCE AT ENTRANCE AND EXIT ONTO ANY
EXISTING PUBLIC STREETS.

7. IF THE INITIAL EARTH WORK AND UTILITIES ARE DONE AS PART OF A PUBLIC IMPROVEMENT
PROJECT, THESE EROSION CONTROL DEVICES WILL BE INSTALLED BY THE CONTRACTOR AS
SPECIFIED IN THE INDIVIDUAL PROJECT CONTRACTS. THE CONTRACTOR WILL MAINTAIN THE
DEVICES UNTIL COMPLETION OF THE CONTRACT, AT WHICH TIME THE DEVELOPER WILL
ASSUME MAINTENANCE RESPONSIBILITIES. IF THESE CONTRACTS ARE NOT PUBLIC IMPROVEMENT
PROJECTS, THE DEVELOPER WILL BE RESPONSIBLE FOR INSTALLING AND MAINTAINING THESE
DEVICES.

8. WITHIN 14 DAYS OF COMPLETION OF EARTHWORK ACTIVITIES IN ANY GIVEN AREA, THAT AREA
SHALL BE TEMPORARILY OR PERMANENTLY SEEDED AND MULCHED.

PHASE 3 — STREET CONSTRUCTION

LEGEND

————% ADDITIONAL POINTS OF COMPLIANCE

o

—

NEW STREETS gy

WEST STREET

Subdivisi""

S|

SOUTH STREET

1. DURING THIS PHASE OF SUBDIVISION CONSTRUCTION, NEW STREETS ARE INSTALLED.
ALL EROSION CONTROL DEVICES INSTALLED DURING PHASE 1 AND 2 MUST STILL BE
MAINTAINED. THE POINT OF COMPLIANCE NOW SHIFTS TO THE BACK OF CURB ALONG
EACH STREET.

2. CURB OPENING INLET PROTECTION:
A. SUMP AREAS — INLET PROTECTION SHALL BE PROVIDED WHEN STREET SUBGRADE
WORK IS COMPLETED.
B. NON-SUMP LOCATIONS — PROVIDE INLET PROTECTION AS SOON AS BASE COURSE
ASPHALT IS INSTALLED, BEFORE THE SURFACE COURSE LIFT.

3. EROSION CONTROL DEVICES WILL BE REQUIRED BACK OF CURB WHEREVER WATER CAN
FLOW OVER THE CURB AND THE CURB HAS BEEN BACKFILLED TO WITHIN 3" OR LESS
OF THE TOP OF CURB (SEE CURB BACKFILL DETAIL). FOR CURBS NOT YET ENTIRELY
BACKFILLED (3" OR MORE BELOW TOP OF CURB), ADDITIONAL DEVICES WILL BE REQUIRED
AT POINTS WHERE WATER BREAKS OVER CURB WHICH COULD RESULT IN THE PLACEMENT
OF SEDIMENT IN THE GUTTER.

-~

SEE DETAIL SHEET FOR BACK OF CURB PROTECTION.

($2]

. THE BACK OF CURB PROTECTION SPECIFIED ON THIS PLAN MAY HAVE TO BE
SUPPLEMENTED WITH HAY BALE OR SILT FENCE EROSION CONTROL DEVICES
AT LOCATIONS WHERE CONCENTRATED FLOW RESULTS IN SEDIMENT BEING
CARRIED OVER THE EXCELSIOR MATS.

(2]

. THE STREET CONTRACTOR WILL BE RESPONSIBLE FOR INSTALLING BACK OF
CURB EROSION CONTROL DEVICES.

7. THE INDIVIDUAL LOT OWNERS WILL BE RESPONSIBLE FOR MAINTAINING THE
BACK OF CURB EROSION CONTROL DEVICES IN FRONT OF THEIR LOTS UNTIL
SUCH TIME AS ADJACENT DISTURBED EARTH IS STABILIZED WITH GRASS OR SOD.
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1. DURING THIS PHASE OF SUBDIVISION DEVELOPMENT, ALL EROSION CONTROL DEVICES
REQUIRED IN PHASE 1 SHALL REMAIN IN PLACE AND BE MAINTAINED.

2. AS NEW STORM SEWERS, WITH INLETS, ARE INSTALLED, THE STORM SEWERS MUST

NOW BE PROTECTED SO ALL NEW INLETS BECOME POINTS OF COMPLIANCE.

3. AREA DRAINS — AS SOON AS WATER CAN FLOW INTO THESE DRAINS, HAY BALE OR

SILT FENCE PROTECTION WILL BE INSTALLED AROUND THEM.

4. CURB OPENING INLETS — AS SOON AS WATER CAN FLOW INTO THESE DRAINS, INLET

PROTECTION DEVICES MUST BE INSTALLED. IF WATER CANNOT FLOW INTO CURB
INLETS UNTIL STREET CONSTRUCTION IS COMPLETE, THEN STREET CONTRACTOR WILL
INSTALL INLET PROTECTION. SEE PHASE 3 — STREET CONSTRUCTION.

5. THE STORM SEWER CONTRACTOR WILL BE RESPONSIBLE FOR INSTALLING THESE DEVICES.

6. THE SUBDIVISION DEVELOPER WILL MAINTAIN THESE EROSION CONTROL DEVICES
ONCE INSTALLED.

7. ALL DISTURBED GROUND WILL BE FINAL GRADED AND TEMPORARILY OR PERMANENTLY
SEEDED WITHIN 14 DAYS IF COMPLETION OF WORK IN ANY GIVEN PART OF THE SUBDIVISION.

8. ONCE ALL DISTURBED GROUND DRAINING TO AN INLET HAS BEEN RESTABILIZED
WITH GRASS OR SOD, THE SUBDIVISION DEVELOPER WILL BE RESPONSIBLE
FOR PERMANENTLY REMOVING THE INLET PROTECTION.

GENERAL NOTES:

1. THE INTENT OF ALL EROSION CONTROL DEVICES IS TO PREVENT ERODED SOIL
FROM ENTERING DITCHES, STORM SEWERS, LAKES, STREETS OR ANY OTHER
OTHER DRAINAGE FEATURE.

2. THIS SHEET IS INTENDED TO PROVIDE GUIDELINES AS TO WHAT TYPE OF EROSION
CONTROL DEVICES WILL BE INSTALLED DURING THE CONSTRUCTION PROCESS.
CONTRACTORS ARE EXPECTED TO BID PROJECTS ACCORDINGLY.

3. EROSION CONTROL DEVICES SHALL BE MAINTAINED DURING THE CONSTRUCTION
PROCESS TO REMAIN EFFECTIVE. MAINTENANCE SHALL BE AS INDICATED ON
SOIL EROSION BMP’S DETAIL SHEETS.

4. PERSONS DESTROYING EROSION CONTROL DEVICES SHALL BE RESPONSIBLE FOR
IMMEDIATELY REPAIRING THEM OR INSTALLING SUITABLE REPLACEMENT DEVICES.

5. THE DEVELOPMENT OF ANY SUBDIVISION THAT DISTURBS 1 ACRE OR MORE WILL
REQUIRE A FEDERAL/STATE NPDES STORMWATER PERMIT. THE PREPARATION OF
A STORMWATER POLLUTION PREVENTION PLAN IS REQUIRED. EROSION CONTROL
DEVICES ARE REQUIRED. THE DETAILS SHOWN ON THIS SHEET ARE THE
MINIMUM STANDARDS TO BE SHOWN ON POLLUTION PREVENTION PLANS.

6. FOR SUBDIVISIONS SMALLER THAN 1 ACRE, SOIL EROSION DEVICES ARE
REQUIRED.  ALSO, DEVELOPERS AND CONTRACTORS ARE ENCOURAGED TO
DEVELOP POLLUTION PREVENTION PLANS FOR EACH PROJECT PRIOR TO
CONSTRUCTION.

7. FAILURE TO USE AND MAINTAIN SOIL EROSION DEVICES IS A VIOLATION OF
SECTION 16.32 OF THE CITY CODE AND WILL SUBJECT THE SUBDIVISION
DEVELOPER AND CONTRACTORS TO THE PENALTIES PROVIDED THEREIN.

8. THE APPLICATION OF EROSION CONTROL DEVICES SHOWN ON THIS SHEET
IS FOR SITUATIONS NORMALLY ENCOUNTERED. FROM TIME TO TIME, SITUATIONS
WILL ARISE THAT MAY REQUIRE DEVICES OTHER THAN THAT SHOWN. EROSION
CONTROL DEVICES, OTHER THAN THOSE SHOWN, MAY BE UTILIZED SO LONG AS
THEY ARE EFFECTIVE AND MAINTAINED.

©

. A STABILIZED EARTH SURFACE IS DEFINED AS ONE THAT IS HARD SURFACED
WITH CONCRETE, ASPHALT, OR THE LIKE, OR ONE ON WHICH 70% OF THE
GRASS HAS GERMINATED ON THE ENTIRE SURFACE.

SEE DETAIL SHEET FOR
BACK OF CURB SEDIMENT BARRIER DETAILS

> 3"-No Back of Curb Frosion Control Device required
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HT.BMF

Ponding Height \

Wire Screen or
Filter Fabric

2°X4” Wood Stud

/ Curb Inlet

7

/4" Dia. Drain Gravel

Concrete Blocks

SECTION A-A
A —I
Iype 1A Curb Inlet
2’4" Wood Stud
] ’FBack of Curb
S L\ b
Flow e S Gy Flow
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%;Z,S,gz;{é o Concrete Blocks

3/4” Dia. Drain Gravel
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CURB INLET GRAVEL FILTERS
(INLET PROTECTION—RESIDENTIAL STREETS ONLY)

NOTE: Other types of curb inlet protection may be approved by
the city so long as equal protection is provided.

A gravel inlet filter shall be installed at sump locations on residential streets.
This type of protection is not to be used on arterial or collector streets at any time
that it would pose an undue traffic hazard.

Instructions for Installing:

STEP 1: Place concrete blocks around the inlet as shown on drawing. Insert 2x4 board as

shown.

STEP 2: Wrap 1/2" mesh wire screen around the concrete blocks.
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.

STEP 4: To prevent damage to vehicles, signs wornmg drivers about the structures may be

necessary. An alternative installation is the use of gravel bags supported by a
2"x4” board to prevent collapsing.

Use of rock with diameters smaller than 1" in the bag may result in clogging of pores and
reduce the amount of water flowing into an inlet.

Maintenance:

Al curb inlet gravel filters shall be inspected and repaired after each runoff event.

Sediment deposits are to be removed once material is within 8 cm (3 inches) of the top of
any block. Periodically, the gravel shall be raked to increase infiltration and filtering of

runoff waters.  Accumulated sediment is to be removed immediately from roads and streets.

Gravel Filled
Sandbags

24" Wood Stud
Curb Inlet

:Pond/‘ng Height

SECTION B-B

>

KS)

g

B
_l Curb Inlet
Gravel filled sandbags
2°x4” Wood Stud
/*Bac/( of Curb

Flow a4 0040 Flow

B —

CURB INLET SANDBAG FILTERS
(INLET PROTECTION)

NOTE: Other types of curb inlet protection may be approved
by the City so long as equal protection is provided.

Curb Infet
Gravel filled sandbags
Accumulated Sediment - r ,F Back of Curb
\\
A S = Ve v
\_,< \ — -~ -~
Overflow Paths GRAVEL BAG CURB FILTER

(INLET PROTECTION)

NOTE: Place two or more sets of bags in a manner that results in
maximum support. The flow line bag must be lower than
top of curb.

CURB SEDIMENT TRAPS

When inlets are located on streets having a grade (i.e., sump conditions do not exist),
installing gravel (or sand) bags in the gutter flow line to create small sediment traps can
be considered. Gravel bags are recommended over sand bags to allow for drainage.

If the spacing between bags becomes too large, little sediment may be trapped. Spacing of

bags should be completed using the table or graph that illustrates placement distances based
upon street slope. When installed in the gutter, bag tops must be lower than the sidewalk.

Spacing:

Gravel bags are to be placed according to street grades using the following table or graph
that appears below.

GRADE SPACING
% FEET
g (Fep
1. 45
2.0 18
3.0 12
4.0 9
5.0 6

Maintenance:

Collected sediment shall be removed after every runoff event. Bags that are destroyed by
vehicular traffic or through natural deterioration are to be immediately replaced.

Existing Paved Roadway

o

Diversion ridge required
where grade exceeds 2%

Existing Paved
Roadway

Filter Fabric for Stabilization
SECTION C-C

/

/ NOTE:
Spilvay USE SANDBAGS, STRAW BALES
OR OTHER APPROVED METHODS
TO CHANNELIZE RUNOFF TO BASIN
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STABILIZED CONSTRUCTION ENTRANCE

NOTES:

1. THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION THAT WILL PREVENT TRACKING OR
FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS—OF-WAY. THIS MAY REQUIRE TOP DRESSING,
REPAIR AND/OR CLEANOUT OF ANY MEASURES USED TO TRAP SEDIMENT.

2. WHEN NECESSARY, WHEELS SHALL BE CLEANED PRIOR TO ENTRANCE ONTO PUBLIC RIGHT-OF—WAY.

3. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA STABILIZED WITH CRUSHED STONE
THAT DRAINS INTO AN APPROVED SEDIMENT TRAP OR SEDIMENT BASIN, AS SHOWN ABOVE.

4. DRIVE ENTRANCES ONTO RESIDENTIAL LOTS WILL NOT BE REQUIRED TO HAVE THE SEDIMENT
BARRIER SHOWN, BUT WHEEL WASHING MAY BE REQUIRED IF STABILIZED ENTRANCE IS NOT
SUFFICIENT TO KEEP MUD FROM BEING TRACKED ONTO ADJACENT STREET. ENTRANCE SHALL
EXTEND FROM BACK OF CURB TO DWELLING.
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HT.BMF

14-6"

R

Top of Curb

SECTION B-B

8’ Curlex | or || Blanket, or equal

Top of Curbx

—

SECTION A-A

x Seed and Fertilize

Install 8" wide Curfex | or || Excelsior
Blanket, or equal, on prepared surface
back of curb. Edge of blanket will be
at back of curb. Install per manu-
facturers recommendation, including

staples. (See detail)

4’ Sidewalk

x Seed and Fertilize

8’ Curlex | or || Blanket, or equal

A——
SOUTH STREET
——B
[ 4’ Sidewalk Y
s
Install 8" wide Curlex | or || Excelsior B

Blanket, or equal, on prepared surface
back of curb. Edge of blanket will be
at back of curb. Install per manu—
facturers recommendation, including
staples. (See detail)

NOTES:

1. EXCELSIOR MAT TO BE INSTALLED WHEN SOD IS NOT SPECIFIED ON

PROJECT.

2. EXCELSIOR BLANKET TO BE INSTALLED OVER SEED AND FERTILIZER,

AS SPECIFIED IN THE PROJECT SPECIFICATIONS.

3. AFTER INSTALLATION OF EXCELSIOR BLANKET, AT LOCATIONS WHERE
CONCENTRATED FLOW CARRIES SEDIMENT OVER THE CURB AND
INTO THE GUTTER, SUPPLEMENTAL EROSION CONTROL DEVICES WILL

BE INSTALLED BY THE CONTRACTOR AS NEEDED, TO FIX THE PROBLEM.

BACK OF CURB PROTECTION DETAIL

8’
> Starter Row — 12" Spacing
g
N
> 2" Spacing
N
~N
Curb / = 32" Spacing
S~
> e A 2" Spacing
Flow

STAPLE PATTERN
NOTES: Use 6" seam overlap

DETAILS FOR CURLEX | OR || BLANKETS

11 ga. Wire
STAPLE

S —= Denotes Land Slope

: >
g | Sidewalk | R
S < — g
- / A S
+7 | |
X X X X X X X XA
A — Street
_PLAN VIEW
Tube
fop ot fur — 4" Minimum above Curb
/ Ground Line
NN
— Bury 2" Minimum
~
-
SECTION A-A
NOTES:

1. Barriers must be placed back of curb along street and up the driveway
sufficiently to catch all sediment from the yard.

2. Overlap seams 6 inches

3. Anchor to ground every 3.0 feet.

4. All tubes shall be constructed of heavy duty netting, rolled erosion
control fabric or similar devices filled with a porous material that
will allow water to pass while filtering sediment. Tubes shall be
6" to 9" in diameter.

5. Remove accumulated sediment when within 2 inches of top of device.
6. Replace all broken tubes to maintain effectiveness of device.
7. If tubes are removed during the day for access to the site, they

will be replaced prior to a rainfall event and at night before work
ceases. Replace properly per original design.

TUBE BARRIERS

NOTES:

Properly constructed and maintained Silt Fence Barriers or Straw Bale
Barriers may be used for back of curb erosion control. See the Soil
Erosion BMPs—Barrier Details for additional information.
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SILT FENCE BARRIERS FOR AREA INLETS
(INLET PROTECTION)

£

Material Specification:

Silt fence fabric should conform to the AASHTO M288 96 silt fence specification.

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 used to support the silt fence fabric should be a hardwood material with the
following minimum dimensions: 2" square (nominal) by 4’ long.

The material 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 silt fence drop inlet barrier in a 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 a barrier for area inlets, silt fence fabric and posts must be supported at the top
by a wooden frame.

When a silt fence barrier for area inlets is located near 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.

Proper installation method:

Excavate a trench around the perimeter of the area inlet that is at least 8” deep by 8" wide.
Drive posts to a depth of at least 18" around the perimeter of the area inlet.

The distance between posts should be 4" or less. If the distance between two adjacent
corner posts is more than 4', add another post(s) between them.

Connect the tops of all the posts with a wooden frame made of 1" by 4" boards. Use nails
or screws for fastening.

Attach the wire or polymeric—mesh backing to the outside of the post/frame structure with
staples, wire, zip ties, or nails.

Roll out a continuous length of silt fence fabric long enough to wrap around the perimeter
of the area inlet. Add more length for overlapping the fabric joint. Place the edge of the
fabric in the trench, starting at the outside edge of the trench. Line all three sides of

the trench with the fabric. Backfill over the fabric in the trench with the excavated soil

and compact. After filling the trench, approximately 24" to 36" of silt fence fabric

should remain exposed.

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 silt fence barrier for area inlet is placed in a shallow median ditch, make
sure that the top of the barrier is not higher than the paved road. In this configuration,
water may spread onto the roadway causing a hazardous condition.

List of common placement/installation mistakes to avoid:

Water should flow through a silt fence barrier for area inlet—not over it. Place a silt
fence barrier for area inlet in a location where it is unlikely to be overtopped. Silt
fence barrier for area inlets often fail when repeatedly overtopped.

Do not place posts on the outside of the silt fence barrier for area inlet. 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 area inlets without framing the top of the posts.

The corner posts around area inlets are stressed in two directions 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 following is a 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 torn or become detached from the posts?

Does sediment need to be removed from behind the area inlet barrier?
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STRAW BALE BARRIERS FOR AREA INLETS
(INLET PROTECTION)

Material Specification:

Bale area inlet barriers should be constructed of wheat straw, oat straw, prairie hay, or
bromegrass hay that is free of weeds declared noxious by the Kansas State Board of
Agriculture.

The stakes used to anchor the bales should be a hardwood material with the following minimum
dimensions: 2" square (nominal) by 4’ long.

Twine should be used to bind bales. The use of wire binding is prohibited because it does

not biodegrade readily.

Placement:

Bale area inlet barriers should be placed directly around the perimeter of a drop inlet.
When a bale area inlet barrier is located near 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.

Proper Installation Method:

Excavate a trench around the perimeter of the area inlet that is at least 4" deep by a
bale’s width wide.

Place the bales in the trench, making 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 8" in from the bale ends.

Stakes should be driven at least 12" into the ground.

Once all the bales have been installed and anchored, place the excavated soil against the
receiving side of the barrier and compact it. The compacted soil should be no more than
3" to 4" deep.

Note: When a bale area inlet barrier is placed in a shallow median ditch, make sure that
the top of the barrier is not higher than the paved road. In this configuration, water may
spread onto the roadway causing a hazardous condition.

List of common placement installation mistakes to avoid:

Bales should be placed directly against the perimeter of the area inlet. This allows
overtopping water to flow directly into the inlet instead of onto nearby soil causing scour.
Bale area inlet barriers must be dug into the ground. Bales at ground level do not work
because they allow water to flow under the barrier.

Inspection and Maintenance:

Bale area inlet barriers should be inspected every 7 days and within 24 hours of a rainfall
1/2" or more. The following is a list of questions that should be addressed
during each inspection:

Does water flow under the area inlet barrier?

Does water flow through spaces between abutting bales?

Are any bales dislodged?

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

Does sediment need to be removed from behind the area inlet barrier?

Concrete Blocks

R H _—2%4" Wood Frame
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Gravel Filter 2°x4” Wood Frame

N

QO
0
o0
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Q

Wire Screen

Area
Inlet

CONCRETE BLOCK FILTER FOR AREA INLETS
(INLET PROTECTION)

Gravel barriers provide little filtering of large inflow waters. However, when installed
correctly and maintained, they can effectively treat low runoff flows.

Placement of gravel filters around area drains must be completed in a manner that will not
cause local flooding.

Gravel filters can be used if the immediate and adjacent area to the area drain consists of
soil or pavement.

Only gravel filters are to be installed on top of the pavement.

Instructions for Installing:

STEP 1: Place concrete blocks around the grate. The blocks can be stacked one or two high
and should be supported by a 2"x4” board.

STEP 2: Wrap 1/2" mesh wire screen around the concrete blocks.

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.

STEP 4: To prevent damage to vehicles, signs warning drivers about the structures may be
necessary.

An alternative method is use of gravel bags that are supported to prevent
collapsing.

Use of rock having diameters smaller than 1° may result in clogging of pores and reduce
the amount of water flowing into an inlet.

Maintenance:

Al gravel filters installed around area drains should be inspected and repaired after each
runoff event. Sediment should be removed when material is within 3" of the top of any
block. Periodically, the gravel should be raked to increase infiltration and

filtering of runoff waters. Accumulated sediment is to be removed immediately from roads
and streets after every runoff event.
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Filtered Runoff j

Wood or Steel Fence Post Staked and Entrenched
Straw Bale

Compacted Soil to
Prevent Pjping

— Sediment Laden Runoff

Bale Binder

STRAW BALE BARRIERS

Material Specification:

Bale slope barriers may be constructed of wheat straw, oat straw, prairie hay, or bromegrass
hay that is free of weeds declared noxious by the Kansas State Board of Agriculture.

The stakes used to anchor the bales should be a hardwood material with the following minimum
dimensions: 2" square (nominal) by 4" long.

Twine should be used to bind bales. The use of wire binding is prohibited because it does

not biodegrade readily.

Placement:

A slope barrier should be used at the toe of a slope when a ditch does not exist. The slope
barrier should be placed on nearly level ground 5' to 10’ away from the toe of a slope. The
barrier is placed away from the toe of the slope to provide adequate storage for settling out
sediment.

When practicable, bale slope barriers should be placed along contours to avoid a

concentration of flow.

Bale slope barriers can also be placed along right—of—way fence lines to keep sediment from
crossing onto adjacent property. When placed in this manner, the slope barrier will not

likely follow contours.

Proper installation method:

Excavate a trench the length of the planned slope barrier that is 4" deep and a bale’s width
wide. Make sure that the trench is excavated along a single contour. When practicable, slope
barriers should be placed along contours to avoid a concentration of flow. Place the soil on
the upslope side of the trench for later use.

Place the bales in the trench, making sure that they are butted tightly. Two stakes should

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 at least 12" into the ground.

Once all the bales have been installed and anchored, place the excavated soil against the
ueslope side of the check and compact it. The compacted soil should be no more than 3" to
4" deep.

List of common placement/installation mistakes to avoid:

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

be placed along contours to avoid a concentration of flow. Concentrated flow over a slope
barrier creates a scour hole on the downslope side of the barrier. The scour hole

eventually undermines the bales and the barrier fails.

Do not place bale slope barriers in areas with shallow soils underlain by rock. If the

barrier is not anchored sufficiently, it will wash out.

Bale slope barriers must be dug into the ground. Bales at ground level do not work because
they allow water to flow under the barrier.

Inspection and Maintenance:

Bale slope barriers should be inspected every 7 days and within 24 hours of a rainfall of
1/2" or more. The following is a list of questions that should be addressed during each
inspection:

Are there any points along the slope barrier where water is concentrating?
Does water flow under the slope barrier?

Does water flow through spaces between abutting bales?

Are any bales dislodged?

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

Does sediment need to be removed from behind the slope barrier?

Ponding Height

X Filter Fabric
X attach securely
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SILT FENCE BARRIERS

Material Specification:

Silt fence fabric should conform to the AASHTO M288 96 silt fence specification.

The posts used to support the silt fence fabric should be a hardwood material with the
following minimum dimensions: 2" square (nominal) by 4’ long.

Silt fence fabric should be attached to the wooden posts with staples, wire, zip ties, or
nails.

Placement:

A slope barrier should be used at the toe of a slope when a ditch does not exist. The slope
barrier should be placed on nearly level ground 5’ to 10’ away from the toe of a slope. The
barrier is placed away from the toe of the slope to provide adequate storage for settling

out sediment.

When practicable, silt fence slope barriers should be placed along contours to avoid a
concentration of flow.

Silt fence slope barriers can also be placed along right—of—way fence lines to keep sediment
from crossing onto adjacent property. When placed in this manner, the slope barrier will

not likely follow contours.

Proper installation method:

Excavate a trench the length of the planned slope barrier that is 6" deep by 4" wide.
Make sure that the trench is excavated along a single contour. When practicable, slope
barriers should be placed along contours to avoid a concentration of flow. Place the soil
on the upslope side of the trench for later use.

Roll out a continuous length of silt fence fabric on the downslope side of the trench.
Place the edge of the fabric in the trench starting at the top upslope edge. Line all three
sides of the trench with the fabric. Backfill over the fabric in the trench with the
excavated soil and compact. After filling the trench, approximately 24" to 36 of
silt—fence fabric should remain exposed.

Lay the exposed silt fence upslope of the trench to clear an area for driving in the posts.
Just downslope of the trench, drive posts into the ground to a depth of at least 18"
Place posts no more than 4’ apart.

Attach the silt fence to the anchored post with staples, wire, zip ties, or nails.

List of common placement/installation mistakes to avoid:

When practicable, do not place silt fence slope barriers across contours. Slope barriers
should be placed along contours to avoid a concentration of flow. When the flow
concentrates, it overtops the barrier and the silt fence slope barrier quickly deteriorates.
Do not place silt—fence posts on the upslope side of the silt fence fabric. In this
configuration, the force of the water is not restricted by the posts, but only by the
staples (wire, zip ties, nails, etc.). The silt fence will rip and fail.

Do not place silt fence slope barriers in areas with shallow soils underlain by rock. If
the barrier is not sufficiently anchored, it will wash out.

Silt fence slope barriers must be dug into the ground-silt fence at ground level does not
work because water will flow underneath.

Inspection and Maintenance:

Silt fence slope barriers should be inspected every 7 days and within 24 hours of a rainfall
of 1/2" or more. The following is a list of questions that should be addressed during each
inspection:

Are there any points along the slope barrier where water is concentrating?
Does water flow under the slope barrier?

Do the silt fences sag excessively?

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

Does sediment need to be removed from behind the slope barrier?
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EROSION CONTROL
ADDITIONAL DETAILS

Standard 1-A Curb Inlet

P

] [

o (T /

loé«fj
2x4 - Centered in Drain Tile
Cap at Each End (To Prevent Drain Tile Going into Inlet)

(2 Typ.)

2x4 LENGTH | INLET TYPE | INLET OPENING
51 - 6" 1_A 5!_0"
10'- 6" 1-A 10"- 0"
15'-6" 1-A 15'-0"

4" Drain Tile

Coarse Gravel inside Drain Tile

Cap at Each End
(Za%;p') A 2x4 (Length Varies See Table) - Centered in Drain Tile

Curb Inlet Sediment Barrier Detall

(No Scale)

Variable (See Plans)

18" Min. (Light Stone)
24" Min. (Heavy Stone)

AAOREN

)y

8" Min. AB-3 edding
| Undercut to bottom of bedding

........

EROSION CONTROL

(PERMANENT) TURF REINFORCEMENT MAT (TRM)
CHANNEL INSTALLATION

NORTH AMERICAN GREEN C3350, CONTECH C30 v —
OR APPROVED EQUAL.

Typ. Curb & Gutter

3, 7

X
R
/\
AR ﬁ
o
E)

Light Stone Rip Rap shall be used
(Bedding shall be subsidiary to rip rap cost)

RIP_ RAP DETAIL

(No Scale)
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(10cm—=15cm)| « « « «

RRRDRDDIR, -~

. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING ANY NECESSARY APPLICATION OF LIME, FERTILIZER, AND SEED. NOTE:

WHEN USING CELL—O—-SEED DO NOT SEED PREPARED AREA. CELL—O-SEED MUST BE INSTALLED WITH PAPER SIDE DOWN.

. BEGIN AT THE TOP OF THE CHANNEL BY ANCHORING THE BLANKET IN A 6" (15cm) DEEP X 6" (15cm) WIDE TRENCH

WITH APPROXIMATELY 12" (30cm) OF BLANKET EXTENDED BEYOND THE UP—SLOPE PORTION OF THE TRENCH. ANCHOR THE
BLANKET WITH A ROW OF STAPLES/STAKES APPROXIMATELY 12" (30cm) APART IN THE BOTTOM OF THE TRENCH. BACKFILL

AND COMPACT THE TRENCH AFTER STAPLING. APPLY SEED TO COMPACTED SOIL AND FOLD REMAINING 12" (30cm) PORTION

OF BLANKET BACK OVER SEED AND COMPACTED SOIL. SECURE BLANKET OVER COMPACTED SOIL WITH A ROW OF STAPLES/STAKES
SPACED APPROXIMATELY 12" (30cm) APART ACROSS THE WIDTH OF THE BLANKET.

. ROLL CENTER BLANKET IN DIRECTION OF WATER FLOW IN BOTTOM OF CHANNEL. BLANKETS WILL UNROLL WITH APPROPRIATE SIDE

AGAINST THE SOIL SURFACE. ALL BLANKETS MUST BE SECURELY FASTENED TO SOIL SURFACE BY PLACING STAPLES/STAKES
IN APPROPRIATE LOCATIONS AS SHOWN IN THE STAPLE PATTERN GUIDE.

. PLACE CONSECUTIVE BLANKETS END OVER END (SHINGLE STYLE) WITH A 4"—6" (10cm—15cm) OVERLAP. USE A DOUBLE ROW OF

STAPLES STAGGERED 4" (10cm) APART AND 4" (10cm) ON CENTER TO SECURE BLANKETS.

. FULL LENGTH EDGE OF BLANKETS AT TOP OF SIDE SLOPES MUST BE ANCHORED WITH A ROW OF STAPLES/STAKES APPROXIMATELY

12”7 (30cm) APART IN A 6" (15cm) DEEP X 6" (15cm) WIDE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.

. ADJACENT BLANKETS MUST BE OVERLAPPED APPROXIMATELY 2"-5" (5cm—12.5cm) (DEPENDING ON BLANKET TYPE) AND STAPLED.

TO ENSURE PROPER SEAM ALIGNMENT, PLACE THE EDGE OF THE OVERLAPPING BLANKET (BLANKET BEING INSTALLED ON TOP) EVEN
WITH THE SEAM STITCH ON THE BLANKET BEING OVERLAPPED.

. IN HIGH FLOW CHANNEL APPLICATIONS, A STAPLE CHECK SLOT IS RECOMMENDED AT 30 TO 40 FOOT (9m-—12m) INTERVALS. USE

A DOUBLE ROW OF STAPLES STAGGERED 4" (10cm) APART AND 4" (10cm) ON CENTER OVER ENTIRE WIDTH OF THE CHANNEL.

. THE TERMINAL END OF THE BLANKETS MUST BE ANCHORED WITH A ROW OF STAPLES/STAKES APPROXIMATELY 12" (30cm) APART

IN A 6" (15cm) DEEP X 6" (15cm) WIDE TRENCH. BACKFILL AND COMPACT THE TRENCH AFTER STAPLING.

NOTE:
CRITICAL POINTS * HORIZONTAL STAPLE SPACING SHOULD BE ALTERED
IF NECESSARY TO ALLOW STAPLES TO SECURE THE
A. OVERLAPS AND SEAMS CRITICAL POINTS ALONG THE CHANNEL SURFACE.
B. PROJECTED WATER LINE
C. CHANNEL BOTTOM/SIDE ** [N LOOSE SOIL CONDITIONS, THE USE OF STAPLE
SLOPE VERTICES OR STAKE LENGTHS GREATER THAN 6” (15 cm) MAY

BE NECESSARY TO PROPERLY ANCHOR THE BLANKETS.

***k USE NORTH AMERICAN GREEN SC150, LANDLOK CSZ2,
CONTECH SCFB2, OR APPROVED EQUAL.
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Point Table Point Table
fg
2%_2 Point # Northing Easting Description Point # Northing Easting Description
12005 P O r-'t O f | O -l: II B | O C k II 10 1681541.71 | —1710621.21 cP 12037 | 1681080.04 | —1711978.13 Sta 9+26.75 Rt 20 Face Inlet
11 1682058.97 | —1711687.78 cp 12038 | 1681062.04 | —1711976.13 Pipe at Inlet Face
C O J G m e S J O b O r. O A M r. O r..l: : ) n d A d d 12 | 1682285.82 | —1712731.25 cpP 12039 | 1681060.04 | —1711976.13 Sta 9+24.75 Line 1 Cen. Inlet
p ¢ 13 1680800.66 | —=1710168.60 cp 12040 | 1681040.04 | —1711978.13 Sta 9+26.75 Lt 20 Face Inlet
14 1680694.46 | —1711614.72 cp 12041 | 1681244.56 | —1712048.93 Line 1A 20 Face Inlet Offset
15 1680684.40 | —1712535.24 cp 12042 | 1681248.04 | —1712009.08 Line 1A 20 Face Inlet Offset
16 1680746.75 | —=1710348.59 seccor 12043 | 1681247.84 | —1712025.96 | Sta 1+26.00 Line 1A Pipe at Inlet Face
17 | 1680707.98 | —1713009.76 1/4 cor 12044 | 168124813 | —1712029.16 Sta 1+29 Line 1A Cen. Inlet
512060 18 | 1680653.08 | —1715644.21 seccor 12045 | 1681245.33 | —1711919.67 | Sta 7+22.71 Rt 20 Line 1 Inlet Face
19 | 1682661.93 | —1714105.41 propcor 12046 | 1681248.82 | —1711879.83 | Sta 7+22.71 Lt 20 Line 1 Inlet Face
20 | 1683386.68 | —1710394.44 1/4 cor 12047 | 1681247.07 | —1711899.75 Line 1 Pipe at Inlet Face C
[e]
21 | 1680735.89 | —1714077.70 Cogo 12048 | 1681249.53 | —1711903.15 Line 1A Pipe at Inlet Face 2
. (0]
22 168325946 717107w970 propcor 12049 1681249.90 —1711900.00 Sta 0+00 Line 1A Cen. Inlet [n'd
03 1680757.97 | —1713010.48 Cogo 12050 | 1681249.51 | —1711896.79 Line T Pipe at Inlet Face =
_ H O
0 | 168078220 | —1711319.19 Sropoor 12051 | 1681266.87 | —1711778.85 Line 1 Inlet Face 20 Offset 2
-
12052 | 1681247.21 | —1711774.03 Sta 5+94.53 Line 1 Cen. Inlet al
12000 | 1681869.46 | —1712677.00 Sta 0+00 Rt 20 Line 3 ° ne 1 ven e 2
001 | 1e8150100 | “1712065.02 e 0100 7t 20 Lne 2 12053 | 1681227.02 | —1711775.36 Line 1 Inlet Face 20 Offset
12054 | 1681234.00 | —1711685.62 Line 1 Inlet Face 20 Offset
12002 | 1681846.37 | —1712644.31 Sta 0+00 Lt 20 Line 3 ne 1 et race se 2
12055 | 1681254.01 | —1711683.14 Sta 5+03.39 Line 1 Cen. Inlet
12003 | 1681857.91 | —1712660.64 Sta 0+00 Line 3 ° ne 1 ven e
004 esisa0a0 | 11204565 o 0100 e 2 12056 | 1681274.00 | —1711685.62 Line 1 Inlet Face 20 Offset
12057 | 1681539.45 | —1711686.06 Sta 2+17.89 Line 1 Cen. MH
(12007 df 12005 | 1681837.93 | —1712632.34 Sta 0+00 Lt 20 Line 2 ° me ' ~en ©
. - . i O
12006 | 1681612.28 | —1712826.99 | Line 2 Inlet Face 20 Offset 12058 | 1681702.94 | ~1/11836.77 Sta 0+00 Rt 20 Line 1 a
12007 | 1681572.28 | —1712826.79 |  Line 2 Inlet Face 20 Offset 12059 | 1681715.10 | —1711820.89 Sta 0+00 Line T
12060 | 1681727.26 | —1711805.01 Sta 0+00 Lt 20 Line 1
12008 | 1681592.26 | —1712830.33 | Sta 3+11.33 Center Inlet Line 2 ° ne S
: : 12075 | 1680927.45 | —1712536.26 Sta 2+91.86 Line 2A Cen. Inlete =
12009 | 1681597.60 | —1712830.35 Pipe at Inlet Line 2
. 12076 | 1680929.77 | —1712536.05 Sta 2+89.86 Pipe at Inlet
12010 | 1681607.50 | —1712837.42 | Sta 3+06.70 Line 3 Cen. MH
12077 | 1680871.22 | —1712294.84 Sta 5+48.52 Line 2A Cen. Inlet
|, — 12011 | 1681243.80 | —1712837.42 | Sta 6+70.40 Line 3 Cen. MH © ne en. nie
12078 | 1680870.43 | —1712208.13 Sta 6+35.24 Line 2A Cen. Inlet
12012 | 1681214.08 | —1712826.92 | Line 2 Inlet Face 20 Offset © ne en. nie %,
12079 | 1680857.02 | —1712210.46 Sta 6+33.24 Rt 20 Face Offset (¥p] b
12013 | 1681174.08 | —1712826.92 |  Line 2 Inlet Face 20 Offset c ace e ﬁ S <58
12080 | 1680883.85 | —1712210.46 Sta 6+33.24 Lt 20 Face Offset o~
12014 | 1681194.08 | —1712829.42 | Sta 7+20.12 Center Inlet Line 2 c aee e = é m=3
12081 | 1680857.80 | —1712297.18 Sta 5+48.52 Rt 20 Face Offset Lt — S
12015 | 1680707.98 | —1713009.76 Stkout ‘ aee e Sgw % Z
12082 | 1680884.64 | —1712297.18 Sta 5+48.52 Lt 20 Face Offset @
12016 | 1680943.82 | —1712837.42 | Sta 9+70.38 Line 3 Cen. MH © ace VTse % a ., X > §
12083 | 1680921.55 | —1712556.85 Sta 2+99.86 Rt 20 Face Offset == =
12017 | 1681199.06 | —1712456.44 | Sta 10+83.55 Line 2 Cen. MH ° oce Vrse = = E s
12084 | 1680918.07 | —1712517.00 Sta 2+99.86 Lt 20 Face Offset =<
12019 | 1681160.47 | —1712298.75 | Sta 12+45.88 Line 2 Cen. MH © ace VTse é é 8 - '. o
12085 | 1680931.52 | —1712555.98 Sta 2+489.86 Rt 20 Face Offset —_— Ll A
12021 | 1681051.34 | —1712445.11 |  Sta 1+46.56 Lt 20 Line 2A ° ace e — o l"—"I S
12086 | 1680928.03 | —1712516.13 Sta 2+89.86 Lt 20 Face Offset R
12022 | 1681054.82 | —1712484.96 | Sta 1+46.56 Rt 20 Line 2A ° ace ise 8 =< O o ®
12087 | 1680917.49 | —1712537.13 Sta 3+01.86 Line 2A Cen. Inlet =
12023 | 1681050.76 | —1712465.24 | Sta 1+48.56 Line 2A Cen. Inlet O ne en e <Sn: % E§ =] i‘f
12088 | 1680941.74 | —1711986.03 Sta 1416.99 Rt 20 Face Offset & o
12024 | 1681041.38 | —1712445.98 Sta 1456.56 Lt 20 Line x ‘ ace ~ree =5 % L < .0
12089 | 1680941.49 | —1711965.94 Sta 1+18.99 Line 1B Cen. Inlet o . o
12025 | 1681044.86 | —1712485.83 | Sta 1+56.56 Rt 20 Line 2A ° ne en. e é B8O O &
12090 | 1680945.22 | —1711946.19 Sta 1416.99 Lt 20 Face Offset %)
12026 | 1681040.79 | —1712466.11 | Sta 1+58.56 Line 2A Cen. Inlet ° oce VTise 5(: = t L ..g
12091 | 1680931.77 | —1711985.16 Sta 1+26.99 Rt 20 Face Offset g
12027 | 1680804.80 | —1712379.56 | Sta 14+48.88 Line 3 Cen. MH c aee e = 'é" o &3 =
12092 | 1680931.53 | —1711965.06 Sta 1+28.99 Line 1B Cen. Inlet
12028 | 1680791.61 | —1712378.92 | Sta 14+61.74 Line 3 Cen. Inlet ° ne en. e wn
12093 | 1680935.26 | —1711945.31 Sta 1426.99 Lt 20 Face Offset
il 12029 | 1680793.95 | —1712398.92 |  Sta 14+59.74 Rt 20 Line 3 ° ace e
< © 12030 | 1680793.95 | —1712358.92 |  Sta 14+59.74 Lt 20 Line 3
o h§ 12056 12031 | 1681050.88 | —1712054.08 | Sta 9+90.91 Rt 20 Face Inlet
O N oo 12051
8 O RO X +
<V — ~V,. 90 | 12032 | 1681048.88 | —1712034.08 | Sta 9+92.91 Line 1 Cen. Inlet
12055 N g
12011 2 J 12033 | 1681050.88 | —1712014.08 | Sta 9+90.91 Lt 20 Face Inlet U = S
- 1
. 12054 12034 | 1681060.88 | —1712054.28 Line 1 Inlet Face 20 Offset Z - 23
»x12053 Z ST
12035 | 1681058.88 | —1712034.28 | Sta 9+82.91 Line 1 Cen. Inlet N
12012 T
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n'z@l. £12017 =9 2
<Z RN
Q
— L] T é
x12013 @) = =
| BN |
212019 o289
DN Z O
/ N v
/ ~ V) — o7
/ o] T
/ — =
= Ne)
. 05 - =5
| { wzS 8
’ Og™
® =
) D- A
i O
|
]
1
E
& —lZ
i
?
7

!
X c=0n , I I » 1208
Lenterline 30 Williams Natural \_ 1122%87%
N o 3 - =
bas Co. Esmt. & 12081 12079 L ; é
’ | — ' building_setback 2
= 25 Rural Water Dist. No. 1 Esmt. ‘ -] T 35_building SETbEEE < -
_H | | | 25 building. setback 112027 — I | | | | , N
O B2 50 road right—of-way H
g 2alR ©
i _ i — |~ |s|2|S
pad right—of—way , A I I e =
West line SW Quarter Sec. 28—=T26S—R2F ; @ 2|5
— D A D Bl el ) =
\/A\/ [ -_\> O Al —/ sl < 3|,
' 85|88
Sheet

C28.22 of 26




Sheet C28.23 of 25




19809 #vJ0  SddXXX # 198loid 830ALg 800z Adonigeq 23Pd
HTINONI ALID — “Td “MNONYY "1 STWVP FiirS9/9LE XV4 W FLLI-S89/9LE 0Yd c/8, TON dop eod

] WIr-80729 I ‘BUPIM = 007 NS ‘eNu3) '3 0¥6S TS I RTYY
SYSNVA 'VLIHOM 40 ALID S¥IINIDNIDNILINSNOD T ;mwcgsm

. 4
SININIAONANI FOVYNIVYA INI ‘SALVYIODOOSSY ® 10d
L Y2078 ‘I 1017 40 LY¥Od¥IV vyvavr SINVe 1109 __? L____ ______ _____

Sheet

UOISIASY | poAoIddy g 3104

<<

of 25

WAA

AR
DL 7X01

tary manhol
1415.32

on 28-T265—-R2E
san
top

SW. Corner SW Quarter
Sect

I~~

e
==

Uk

t Add.

ild

\;

b

ees-and-b
o
fing setback

Irpor
35 _bu

.

f lot 1 Block A

O
es J@bara A

S00°50'05°E

m\

Part -

West line SW Quarter Sec. 28-T26S-R2F

Complete Access Control

f—
iglwf‘.
&
e = n
i 5 o 4 .
I S s s ETe e
g o » ]-858
w )4 mAvAv/‘Av
S T 5 ILE
| 1 #mWSWN .
8 ~d oW
: e === |N
2 A= & € < Lap]
)

\

way

s ST ) \ 3 ,1¢0L68 N | T
5 T \\\\\\\\\\m\\\ ; _ ;, | rw
- — .ﬁvﬁﬁ\ w\K\\\\HM\VHH\ —— N/ﬂ\(\ /// | ml-.ﬁma
v . \HM\HHW\ u\.. OWBS_IN oo \\\MW-\.HHHW \\\\\\ \
o R s T \ E—
e T CZ R — =
= R pe—— :
5
| - SN ——— “ -
\\\\\\ e M — S
\ B B [2]
] %
565 i I 8
Ly SRS <
sl 8
O 0O g
= — 5
- E 0 g
N= o qd™ 3
L X 0 945 c
Ho 2
“Ple ez < =
: — —~
Vo q- 23
5 O »n m c 2 w
G,_ 85 A .c > O
B S e § m -
c
® & 2>
e&m g w3
5 2 B
5 m wn
v a.
\G °
s (@]
’ WJ 5
|
= -
~NoOMm *
L [N
NP O
ESc¥d N S
| — =0 v
\ _ 1. 9ll+ \in ©
| 0 223> — NN o
, _, o T R
| < 10 o M HQs B
| 2332983 m
| 9 + VN5 =N
_, — ; L €50 N L
| [ .00 N
__ m iy, =
| o v 1
\ 0 J_\ | W
| _ L=z
| |
| - =
W&| i
{
| “ ) T
| O : — —
/ -+ R e
| (-
- ’ O
P (A m
&
= &
— M £
~ ) Nk g
3 _ &
= g / o
T N g
1 00P+—| .W
© ~ S
—
a ! =
Q< L &
2
e
™ [+
e
s
o
[=]
(&)
- [72]
o @
=¥ <
=
e
e
o W
£ 5
S O
\\\\\ < \
w0
S 0
oo
|
5
T
S
S @
=
N | 8
/ \ X
\\ :
" % :
| . 6
.m O =
O
/8 59
o
)
n
o
(@)
ks
f—
3
2
(=]
=
n
E |\
2 | T
S P
W
&
Ly
— L
5N
' : |
.=
2 9
a o ©
C =
5 s
= 3\
=
2 8|
& /
N i
5 il
_,,,, _
} | ___
\ .
\ %
| &
\ |
\
I
|
! i
|
!

=
(&)
&
(5}
>
S '
o
s
s o
= .
S oQ
o =3

_ dddMS 1 HY






