5/8" Min. 4 Required

Pick Hole

Y

11/16"

NOTES:

1. Where Roadway Base is
8" or Thicker use 9" Ring

RING - HALF PLAN

all other cases a 7" Ring
is Permissible
Manufacturers Model

N.T.S. of Storm Ring and
Cover to be Approved
by City Engineer
36" 3. Perforated Covers,
~ when Required Shall
S I 23" | be Similar to Solid Covers
v ” SOLID COVER
o N.T.S.
‘ Machined Surface 7
/ l\ | 22-3/4 |
! : ' '
5
=

Non-Skid
Pattern
Required

Required

RING SECTION

N.T.S.

Minimum Weight - 7" is 232 LBS
Minimum Weight - 9" is 278 LBS

Machined Surface

SOLID COVER SECTION

N.T.S.
Minimum Weight 128 LBS

—] =— 1-3/4" or 2"

N
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Storm Sewer Manhole

Ring & Cover (See City Index No. 201)

Approved Barrel Joint Seals are "O-Rings"

AN

7

N

Four (4) Courses of Brick with Concrete

Skim Coat

Concentric Cone (Flat Cover

on Shallow Manholes 0' to

N

At Terminal Two continuous Rings at all Joints / \ 4' Depth)
Manhole \_/- "B" Min N Steel Reinforcement
: ey
— M 5" Min. Wall Thickness = g
I Or to Suit Pipe Type Il Acid Resistant = 8
A A | — | < Cement 4000 PSI
2"/Ft. Min. 2' Joint in Pipe Entry
Grout Fill Opening with | | (Typ.)
Non-shrink Mortar \_/' N\
N 5
N ~———— // T 7
P.V.C. Pipe Requires Manhole
Adapter Coupling by Flo Control, Inc., Grout Flow Channel
or Approved Water Stop Coupling
A SECTION A-A
N.T.S.
PLAN
N.T.S. A B c
Shallow 0'- 4' 4'Max| 3'-6" 24" Max
Standard 4.1'-6' |[6'Max| 4' 30" Max
Deep 6.1'- 10' 10' 4' 48" Max
Deep 10.1'- 14' 14 5' 48" Max
CITY OF CLEARWATER 200 SERIES: R ( w
PUBLIC WORKS - ENGINEERING STORMWATER PRECAST STORM SEWER MANHOLE 202 1 o 1
2022 DESIGN STANDARDS DETAILS I\ st 2/22/2016 J




| 223" .
z 2277 |
f 1n (2) Non-Penetrating
) Pick Holes
COVER SECTION
N.T.S.
Machined Surfaces

261"

I 22%" 1
NOTES:
RING SECTION 1. USF 1110 MG Cover
NTsS. 2. Material; ASTM-A48 Class 30B Gray Iron COVER PLAN
3. Cover Weight: 105 LBS N.T.S.
4. Total Weight: 195 LBS
CITY OF CLEARWATER 200 SERIES: (INDEXNO. PAGE NO.
PUBLIC WORKS - ENGINEERING STORMWATER STORM SEWER INLET RING & COVER 203 1 o 1
\2022 DESIGN STANDARDS DETAILS QLATEST 2/22/2016)




| 23 %u |

e
7,

\NNNNAN NN\
\B/
" J (2) Non-Penetrating
3% Pick Holes
Machined COVER SECTION
N.T.S.
Surfaces
| 251"

N
\

|
‘ \ oy
‘ 7
1 %n
10“
| COVER PLAN
NOTES:
23%" I NTS.
247, 1- USF 1182 Ring & ME Cover
N 2 - Material; ASTM-A48 Class 30B Gray Iron
3 - Cover Weight: 135 LBS
RING SECTION 4 - Total Weight: 280 LBS
N.T.S. 5 - For use with FDOT Types 1,2,3 & 4 Curb Inlets (FDOT Index 210)

( CITY OF CLEARWATER ][ 200 SERIES: J[ FDOT STORM SEWER INLET RING & COVER J 'N;ESZO' 1”6;”0'1
§

PUBLIC WORKS - ENGINEERING STORMWATER i
\ 2022 DESIGN STANDARDS DETAILS NON-TRAFFIC AREAS 22272016}




" 2' Min. " Storm Sewer Inlet Ring & Cover #4-6" O.C./JE.W. 4-1/2"
— 8 8" == (See Index #201) I /
Additional #4 T
as Shown ‘ = t
6" #3 Dowel 4 Reg.
%
c
X 8" Brick Masonry —= [—~— s
|5 | g
s m ] 7
: il
! by g, R e 3 =
b ?
f #4-12" O.C./E.W.
SECTION X-X
N.T.S.
‘N\/\_
‘N\/\_

- Varies

N
N
X

NOTES:
1. Non-Traffic Bearing
_ 2. Champbher all Exposed Edges 3/4" (ﬁ
O 3. All concrete to be 3,000 PSI with Fiber Mesh Reinforcing
: PLAN ON PIPE
N.T.S.
PLAN ON PI PE Detail of Bottom Construction Grout Flow Channel

N.T.S.
INDEX NO. PAGE NO.

CITY OF CLEARWATER 200 SERIES:
PUBLIC WORKS - ENGINEERING STORMWATER JUNCTION BOX - NON-TRAFFIC BEARING 205 1 o 1
\.2022 DESIGN STANDARDS DETAILS st 2/22/2016 J




Sidewalk or Sod

St

¥

orm Sewer Manhole Ring & Cover (See City Index No. 201)

—
?

a0

= un

E o S

- .-

© T

i >
2, .I_'_'_.'_'_'_'.
0

Varies

Varies

Grout Line

L

—-—-—I—//

8" Brick Walls

Poured 8" Concrete Top Slab

8" Brick Walls

Varies

——]

—2"

o0

Pz
No. 4 Bars, 12" Grid in Bottom Slab / ZPoured 8" Conc. Bottom Slab, 3000 PSI

SECTION A-A

N.T.S.

No. 3 Bars, 10" Centers in all Walls

NOTES:

1. Storm Sewers and Manholes to be Centered in Junction Box
Unless Otherwise Specified in Plans

2. All Concrete to be 3000 PSI bwith Fiber Mesh Reinforcing

3. Chamfer all Exposed Edges %"

No. 4 Bars, 6" Grid

4|| 8" Min. 2._ 8" 8" 4|| :
~ in Top Slab
No. 4 Bars, extra )
Around Opening “‘
in Top Slab
p N =
A \ A
[ 1 A_@ )
(%] <« ooo wv EX)
i T S VA
g astwiRe = ) £
o o S
/ A el s il
£

4"

PLAN VIEW

N.T.S.

\

CITY OF CLEARWATER

PUBLIC WORKS - ENGINEERING

2022 DESIGN STANDARDS

200 SERIES:
STORMWATER

DETAILS

JUNCTION BOX - NON-TRAFFIC TYPE

INDEX NO. PAGE NO.
206 1 o 1
LATEST
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Two #6 Bars All Around

8"

>

Min. 2'-8"
Max. 8'-0"

PLAN VIEW

N.T.S.

Storm Sewer Manhole Ring and Cover

(See City Index No. 201)

#7 Bars at 6" O.C. in Top Slab

#4 Bars at 12" O.C. Vertical and
at 6" O.C. Horizontal in all Walls

(1@ /
Varies Dl
o [ s
prt IR PSR- o
T | .
.l' = -4
; .
2
© Grout
= Flow Line
= N LE
8" Min. 28\\ 8"

Max. 8'-0"
#7 Bars at 6" O.C. in Bottom Slab

N

NOTES: SECTION A-A
1. Storm Sewers and Manhole to be Centered in Junction Box Unless Otherwise NTS.
Specified in Plans - -
2. All Concrete to be 3,000 PSI with Fiber Mesh Reinforcing
3. All Steel Bars Shall have 1 1/4" Minimum Cover Unless Otherwise Shown and '
Shall be Hooked Where Indicated Brick Wall for Stack
Horizontal Steel Shall be Lapped a Minimum of 24 Bar Diameters at Corners ~
On Precast Units, Floor Slabs may be Secured to Structure Walls by No. 4
Dowel Bars (a Minimun of 6 Dowels) Pushed into the Wet Concrete After the T
Floor Slab is Placed L l
4. Chamfer all Exposed Edges 3/4"
BRICK STACK (IF REQUIRED)
N.T.S.
CITY OF CLEARWATER 200 SERIES: JUNCTION BOX - TRAFFIC TYPE i PAGE”OW
PUBLIC WORKS - ENGINEERING STORMWATER POURED CONCRETE 207 1 or 1
2022 DESIGN STANDARDS DETAILS JLATEST 2/22/2016 J




Storm Sewer Inlet

Additional #4 Rebar as

Shown (Typ.) \

8" 2'-8" Min.

\

Storm Sewer Inlet

Ring & Cover
— (See City Index #203)

£

]

dF 1anm

2'-6" Min.

8 28" Min. 8 Ring & Cover
Additional #4 Rebar as /_(See City Index #203)
Shown (Typ.
(el \ a #4 Rebar
#4 Rebar Y 00 6" 0.C.
6" 0.C. Each Way (Typ.)
Each Way (Typ.) A E
s 320"
30" © Trans.
N -
Trans. \ V o (Typ.)
(Typ.)
< 1 %

Chamfer Concrete /

Z Chamfer Concrete _I
Chamfer Concrete

4'-0" Wing or \

6'-0" Wing

4"x 4" x 3/8" Galvanized
Steel Angle Iron

8" Long x 1/2"@ Galvanized Steel Carriage Bolt,
2' 0.C. (Typ.) - See Detail "A"

MODIFIED CURB OR TYPE 1 CURB
PLAN VIEW

N.T.S.

NOTES:

1. Non Traffic Bearing

2. When Pipe Diameter Exceeds 30", Inlets Shall not be used as Junction Boxes, Limit 3 Pipes per Inlet
3. Chamfer all Exposed Edges %"

4. All Concrete Shall be 3,000 PSI with Fiber Mesh Reinforcing

5. Center Support Shall be used on Double Wing Inlets - (See INDEX 209, PAGE 2 of 2, DETAIL B)

4'-0" Wing or \

6'-0" Wing

Aw' x 3/8" Galvanized

Steel Angle Iron

8" Long x 1/2"@ Galvanized Steel Carriage Bolt,
2' 0.C. (Typ.) - See Detail "A"

VALLEY GUTTER CURB

L Chamfer Concrete

PLAN VIEW

N.T.S.

Wire To Rebar <]
N~
- - = 4"x 4" x 3/8" Galvanized
\g ; Steel Ang(e Iron
\ 8" Long x 1/2" @ Galvanized Steel Carriage Bolt,
2'0.C. (Typ.)

DETAIL "A"

Retaining Nut
With Washer

_LI_“_u_

/#4 Rebar

N.T.S.

200 SERIES
STORMWATER
DETAILS

CITY OF CLEARWATER

PUBLIC WORKS - ENGINEERING

2022 DESIGN STANDARDS

WING INLETS FOR
MODIFIED, TYPE | & VALLEY GUTTER CURB
PLAN VIEW

PAGE NO.
1 or 2

2/22/2016 J
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REVISION
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4"x 4" x %" Galvanized Steel

Ze Angle Iron Za
% ~ 2
= > Y “1 1 = S
~ =T —~ Throat Elev. | - EIE
#3 Dowel H— .
10" 0.C. §
(Typ.) 2
™
Pre-Cast
Concrete _~— )
(Typ.) o
#4 Rebar \Cement Grout
@ 12" 0.C
Each Way
MODIFIED CURB
N.T.S.

...........

Concrete Filled 4" P.V.C.
Support Post to be Used
at Center of Inlet Throats
on Double Wing Inlets

TYPICAL CROSS SECTIONS

4"x 4" x %" Galvanized Steel
Angle Iron

) =
= . ‘_i- _\‘_
< Th t Elev. 1 = |
S8 roat Elev ] &S
#3 Dowel ";|_
10"0.C._~ .
(Typ.) £
©
Pre-Cast iy
Concrete
(Typ.) )
L N 3
#4 Rebar \(M
@ 12" O0.C.
Each Way
TYPE 1 CURB
N.T.S.

Concrete Filled 4" P.V.C.
Support Post to be Used
at Center of Inlet Throats
on Double Wing Inlets

#4 Rebar

4"x 4" x %" Galvanized Steel
Angle Iron

1"

=
= E=
L —diod Throat Elev. I = |g
Ll B
#3 Dowel ;I—
10"0.c._~ =
(Typ.) s
i‘?
Pre-Cast «
Concrete
(Typ.)
#4 Rebar \Cement Grout
@ 12" O.C.
Each Way
VALLEY GUTTER CURB
N.T.S.

Concrete Filled 4" P.V.C.
Support Post to be Used
at Center of Inlet Throats
on Double Wing Inlets

#4 Rebar

N

DETAIL "B" DETAIL "B" DETAIL "B"
N.T.S. N.T.S. N.T.S.
CITY OF CLEARWATER 200 SERIES: WING INLETS FOR INDEX NO. PAesNow
PUBLIC WORKS - ENGINEERING STORMWATER MODIFIED, TYPE | & VALLEY GUTTER CURB 209 2 oF 2
2022 DESIGN STANDARDS DETAILS CROSS SECTIONS REVISION 2/22/2016




r

NOTES:

Annular Space Plug/Seal
Option: Flowable Fill or
Neoprene Flexible Seal

1. NolJoints Inside of Box

2. Engineer to Provide Calculations
Demonstrating that the Conflict Structure
has Sufficient Hydraulic Capacity to not
Restrict Flow more than a Typical Structure

r See Plan For
| Grout /Structure Type

l

Carrier

ia

1'-0" Minimum Clearance
Between Obstruction and
Flow Line of Qutlet Pipe

7, SN - ?y

I'W
Casing Spacer or Cradle
(Cradle Option Shown)
_—

Grout

Annular Space PIug/SeaI\

Option: Flowable Fill or \
Neoprene Flexible Seal

Carrier

SECTION LONGITUDINAL SECTION A-A
N.T.S. N.T.S.
CITY OF CLEARWATER 200 SERIES: INDEXNO. | PAGE NO.
PUBLIC WORKS - ENGINEERING STORMWATER U;ggfgg:hif;?g?gg?g 210 OF n
\.2022 DESIGN STANDARDS DETAILS Revision

6/12/17 J




( #4 Rebar
6" O.C.

Each Way (Typ.) Storm Sewer Inlet Ring and Cover Min. Throat 5"

g (See City Index No. 203) #3 Dowel 10" O.C. =§
Additional #4 as Shown | 2'-8" <
=] \ | f
N 1 *
Chamfer Concrete Ve
—— P =
] #3 Dowel 10" O.C. | :
. — 4"Min. ©Q
L1 | 8" Brick Masonry - =
J—|—F with Cement Skim Coat
L 4"—— = |
L~ =Y 4
/I\l\ + v .~.~.‘1/= Ue z
Y F/L R/ Ao s T %
t #4-12" O.C./JE.W. —/ L Cement Grout +
< —~ Flow Line
4'-0" Min. X ——
| SECTION X-X
N.T.S.
L.H. - R.H. OR DOUBLE WING INLET
N.T.S.
Concrete Filled 4" PVC
4'-0" Min. . 2'-8" Min. . Support Post to be used
8 8" = at Center of Inlet Throats
- on Double Wing Inlets
—t 1'-0" [~=—
2'1/2"—* #4-6" 0.C./E.W
e _k #4 Rebar
PRSP IY 1~V S PP — [P SECTION X-X
Lt [ T T T T T TTTI] F/L NTS.
F g DETAIL A
I 1 NOTES: N.T.S.
Cold Joint F == Cold Joint
I 1. Non Traffic Bearing
2. When Pipe Diameter Exceeds 30", Inlets Shall not be used as Junction
,A\, \ ,AV_ Boxes, Limit Three Pipes per Inlet
. 3. Chamfer all Exposed Edges %"
Trim Flush to Wall 4. All Concrete 3,000 PSI with Fiber Mesh Reinforcing
SECT'ON Y-Y 5. Center Support Shall be used on Double Wing Inlets - (See Detail A)
N.T.S.
CITY OF CLEARWATER 200 SERIES: w
PUBLIC WORKS - ENGINEERING STORMWATER TYPE F WING INLET FOR STRAIGHT CURB 212 1 o 1
\ 2022 DESIGN STANDARDS DETAILS dison_2/22/2016_))




Storm Sewer Inlet
Ring & Cover (See City Index No. 203)

#3 Bars All Around

I

N.T.S.
8" 2'-8" Min. 8"
ESES ) T [aries
Open Throat 1 -
_BothSides | = = Bottom Of Swale
] : / ‘/
#3 Dowels 7" Y e /fo _é
10" O.C. i =
Grout Flow
Line (Typ.)

,\ g

#5 Bars 10" O.C.

8" A=2'-8" Min. 8"
When Pipe O.D. Is >
2'-8" A=Pipe O.D.

41/2"

A Minus 2"

P - O TR
¢ A Minus 4" |
Concrete s B

Brick
(Typ.) -

«

ﬁ

E - Varies

SECTION B-B
N.T.S.
Depth E F
Shallow 0'-4' 8"
Standard 4.1'-6' 8"
Deep 6.1'-14' 12"
NOTES:

1. Non traffic bearing
2. Chamfer all Exposed Edges %".

3. All concrete 3,000 PSI with Fiber Mesh Reinforcing

SECTION A-A
NTS.
CITY OF CLEARWATER 200 SERIES: mnexNo. PAGENO.W
PUBLIC WORKS - ENGINEERING STORMWATER OPEN THROAT - INLET L 213 101
2022 DESIGN STANDARDS DETAILS st 2/22/2016 J
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12" 24“ l 4I_4ll I
T ™1 C 314" N
% B | |
H— [ 2-1/4" 2-1/4"
—l
Ski z -
immer \ N e —H g 5
Weir_ | || - — old
= \‘ q ~ )
) r | 9 e ® /(
; | ' [ D)
n e <l O =
Orifice % 1l __& 18 8
T[T o < 2 N - ©
- (%] c
~ 8" ~ - \ - P @©
— - " o o 2]
Concrete Pad Under Skimmer —+ | 8 Outfall Pipe I
- 15" Minimum
2 TYPE E
PLAN VIEW NS
N.T.S.
. . Straight Bars 2" x 3/16" Reticuline Bars 1-1/4" x 3/16"
Design High Water Level 414" 5.3/4" Bands 1-1/2" x 1/4" - Approx. Weight 215 Lbs.
Top of Bank 5-3/4" o I - # Top of Bank
. L "o
6" Min. Freeboard l"| 6" Freeboard Inlet Wall
lLr il M ! ¥ PVC Pipe —
Ski 1 + F o "
. Immer, r GalvaniZed N 2 90° Bend 6
Water Quantity Steel l'"
(See Note 3) [ Grate W Eye Bolts Per FDOT Index 201 I
Weir —_ |_
2" Cl. 4 Orifice Opening |
Water Quality T —
___ Vg O d Outfall Pipe 15" Minimum Conc. Pad
Normal Groundwater Elev. /6" Min. Orifice ”* ~ N 4" Min.
Basin [ "‘/‘%_' ~ 1
SideSIope4:\/ — ~ ORIFICE DETAIL
(Typ.) S?’,{;inpad 8% |nstall 6" (Min.) #4 Bars NOTES: N.T.S.
Pond Bottom / ’ Gravel Bedding @ 12" Ctrs.
1. Fasten Skimmer with 4 Stainless Steel Bolts with Lead Anchors
2. Seal all Edges of Skimmer at Contact Points with Structure with Waterproof Caulking or
CROSS SECTION Approved Equal
NTS 3. Due to the Detention Time Required for Wet Detention Systems, only that Volume

Which Drains Below the Overflow Weir Elevation Within 36 Hours may be Counted as

N

CITY OF CLEARWATER

PUBLIC WORKS - ENGINEERING

2022 DESIGN STAN DARDSJ[

200 SERIES:

STORMWATER

DETAILS

STORM SEWER OUTFALL CONTROL STRUCTURE

FDOT TYPE E INLET (MODIFIED)

Part of the Volume Required for Water Quantity Storage
INDEX NO. PAGE NO.
214 |1 o 1
k LATEST
REVISION

WITH ORIFICE (WET POND)

8/16/18 J




PUBLIC WORKS - ENGINEERING

\.2022 DESIGN STANDARDS

STORMWATER
DETAILS

FDOT TYPE E INLET (MODIFIED)
WITH UNDERDRAIN (DRY POND)

12|I 24“ 4!_4!!
D_—G" uU.D.
I 1=
T 34"
N [ >.1/a"
2-1/4 " Outfall Pipe 15"
z — 2-1/4 Minimum
Skimmer \ S /_
il 7‘ - o |
= Wei < ©
8 r\\ 30" ED > Q
o —| N m
n S e
i R
. - - — — — < 85
] © &8 [
N < ¥ : S © ‘\'C
8" 8" N c [
Concrete Pad Under— ' @ @
Skimmer =
[o0]
Design High Water Level N.T.S. 5-3/4" N.T.S.
, 4|_4|| \
Top of Bank 5-3/4" 3 30" R Straight Bars 2" x 3/16" Reticuline Bars 1-1/4" x 3/16"
6" Freeboard |>‘| [ ] |’L Bands 1-1/2" x 1/4" - Approx. Weight 215 Lbs.
L 1
Steel—* o
Skimmer \ r Grate 1’ 2
[
. AF "27Cl. Eye Bolts Per FDOT Index 201
Water Quantity Weir
. e —— NOTES:
Water T
Quality 6" U.D. 1. Fasten Skimmer with 4 Stainless Steel
Pond Bottom o S < Bolts with Lead Anchors
[ ) f\‘l 2. Seal all Edges of Skimmer at 2 Contact
Minimum of 6" Between Pond | . P— I+ — —\— Points with Structure with Waterproof
Bottom and SHWT 1 f \ Outfall Pipe Caulking or Approved Equal
: — Conc. Pad g #4 Bars 15" Minimum 3. Tc?p.of Underdrlalwin Shall bg Ipstalled a
Seasonal High Water 2 Min Install 6" (Min.) @ 12" Ctrs. Minimum of 30" Below Existing Grade
Table (SHWT) : Gravel Bedding
N.T.S.
CITY OF CLEARWATER 200 SERIES: STORM SEWER OUTFALL CONTROL STRUCTURE

PAGE NO.
1 or 1

LATEST
REVISION

(INDEX NO.
J 215

2/22/2016 J




12" 24“ 4I_4ll
314"
® Outfall Pipe 15"
; 2-1/4" Minimum =
Skimmer - e 2-1/4" . 5
= Q.
N & o - |58
W - - r =T — — P b Q N }
5 el ~ : ® ®
= — Y I ) e
" - - :
= H— - — - — - o
—_ [Ts) < % ~ [as]
Slot or —T . " & il
V-Notch N [ -t ~
— 1N /avavavavavaval
Concrete Pad Urrder— | —
Skimmer %
PLAN VIEW N.T.S.
N.T.S.
Design High Water Level 5-3/4" : " " P " "
4'-4" ~N Straight Bars 2" x 3/16" Reticuline Bars 1-1/4" x 3/16
Top of Bank 5-3/4" 30" Top of Bank Bands 1-1/2" x 1/4" - Approx. Weight 215 Lbs.
I 6" Min. Freeboard l"||" "I # 16" Freeboard
I 1
Water Quantity Sklmmer\ r Galvanized7' + 2" Eye Bolts Per FDOT
(See Note 3) Steel s Index 201
Weir| Grate
t Water Quality Slot or V-Notch F 2" cl. h" NOTES :
3 1 Outfall Pipe 15" 1. Fasten Skimmer with 4 Stainless Steel Bolts with
Normal Groundwater Elev. 6" Min. ?\‘l L Minimum Lead Anchors
Basin l 2. Seal all Edges of Skimmer at Contact Points with
. . J ] { ~ r Structure with Waterproof Caulking or Approved
S_Il_de Slope 4:1 Conc. Pad — Equal
(Typ-) \/ 4" Min. 8 " #4 Bars 3. Due to the Detention Time Required for Wet
Install 6" (Min.) @ 12" Ctrs
Pond Bottom ~ ’

Gravel Bedding

Detention Systems, only that Volume Which
Drains Below the Overflow Weir Elevation Within

\

36 H be C dasP f the Vol
CROSSN§ECTION Recuired for Water Quantiy Storage
CITY OF CLEARWATER 200 SERIES: STORM SEWER OUTFALL CONTROL STRUCTURE ( INDEX NO. PAGENOW
PUBLIC WORKS - ENGINEERING STORMWATER FDOT TYPE E INLET (MODIFIED) 216 1 o 1
2022 DESIGN STANDARDS DETAILS WITH SLOT OR V-NOTCH (WET POND) ST 8/16/18 J




| 12' 24" 12' |
‘ Max. Max. Max. ‘

\ Q / \,O /
8" Underdrain
SECTION A-A

N.T.S.
\ Sand Filter Medium Per Section

8" Underdrain

N
N\

Sand Grown Sod

B
L
/

s

902-4 F.D.O.T. Standard Specification For Road

And Bridge Construction.
Outfall Structure / // \ (/

DETENTION POND o

N.T.S.

Line Trench and Cover
Aggregate with Unwoven
Filter Fabric (Mirafi 140-N or Equal)

8" P.V.C. Underdrain A.S.T.M.
D3034, F 949 Or Equal As
Approved By City Engineer.

NOTES:

1. Install Min. 8" Underdrain Pipe or

6" Pipe (per FDOT Requirements) #6 FDOT Aggregate - #57 FDOT Aggregate

if Approved by the City Engineer . may be used if Washed and Screened to
2. No ADS Pipe Shall be used for Underdrain on Remove Fines

City Projects
3. Invert of the Underdrain Pipe Shall be a
Minimum of 6" Aabove the Established

Seasonal High Water Table (SHWT) 6" Min. Between Invert and SHWT
SECTION B-B
N.T.S.
CITY OF CLEARWATER 200 SERIES: INDEX NO. PAGENO‘W
PUBLIC WORKS - ENGINEERING STORMWATER j( UDNF?YEEE;{EAA:*BIIE\ITQ:-EZ%R 217 |1 o 1
\.2022 DESIGN STANDARDS DETAILS QLATEST 2/22/2016)




24"

Overlap Filter Material 18" Across Top of Aggregate

i

- ‘| Back of Curb

Varies

Varies See Plan
2'-6" Min.

Perimeter of Aggregate to be Fully Wrapped with
Non-Degrading Fiberous Filter Type Material as
Directed by Engineer, Mirafi 140 N or Approved Equal

Filter Aggregate for Underdrains Shall be as Specified in the
FDOT Standard Specifications, Section 901 - Coarse Aggregate,
and Shall be Either #6 or #57

If #57 is Used, it must be Washed and Screened to Remove Fines
The Aggregate may be Stone, Slag or Crushed Gravel

Unless Otherwise Noted, Underdrain Pipe Shall be 8"
Diameter PVC with Perforations Down -
See Technical Specifications for Details

Solid Pipe (w/o Perforations) is to be Used Under

Drives and Roadways, with Compacted Backfill N.T.S.

CITY OF CLEARWATER 200 SERIES: (INDEXNO. PAGENO‘W
PUBLIC WORKS - ENGINEERING STORMWATER UNDERDRAIN DETAIL 218 1 or 4

\2022 DESIGN STANDARDS DETAILS QLATEST 2/22/2016)




End Aggregate Filter —

Start Solid PVC Pipe —|

Construction

Joint \

Conc.
Drive
Saw Cut
(See Note)

4.0' Min. i

6"l6"

Solid PVC ——=]

Perforated PVC Pipe

NOTE:

Saw Cut Drive if Nearest Construction Joint is Over 7' from Back of Curb.

Pipe K Aggregate Filter (See Note)*
* Filter Aggregate for Underdrains Shall be as Specified in the FDOT Standard
Specifications, Section 901 - Coarse Aggregate, and Shall be Either #6 or #57
PLAN Vl EW If #57 is Used, it must be Washed and Screened to Remove Fines
N.T.S. The aggregate may be Stone, Slag, or Grushed Gravel
See Detail 218 Sheet 1 of 4
Conc. .
. —— 6" Conc. Drive
Compacted Drive A __I / \
Backfill \ =] 6
LNL N\ e
BSOS N7 X XK
- Aggregate Filter (See <\/~‘/\\/‘/\2\3\// 4/(\\\/({\\\(/\ “
2°%g°08°°o°o°°;’§9°°°§ oooogoogogo 00:; Note)* : Varies Compacted Backfill Trench
03%Cs008% 6o o L008%°0:008)
§Perf. PVC] ___Solid PVC Pipe [ Perf. PVC
; S5 0.00% 3000 85 |200780.9.0% 9ok, Undisturbed Soil
AN NN NN NG Y
A —g—
8" Dia. Solid PVC Pipe,
Undisturbed Soil ASTM 3034, Minimum SDR
35.
SECTION VIEW
N.TS. SECTION A-A
N.T.S.
CITY OF CLEARWATER 200 SERIES: (wosx No. pAeENoW
PUBLIC WORKS - ENGINEERING STORMWATER UNDERDRAIN AT DRIVEWAYS 218 |2 o 4
LATEST
\ 2022 DESIGN STANDARDS DETAILS dison_2/22/2016_))




- e :
N B a N
q N > 18ll
Ay ‘ »

PLAN VIEW

N.T.S.

Brass Cleanout Plug

o
R Tl i | R NN

NOTES: j

1. Place Cleanout Every 200' from Inlet
2. All Cleanouts are 8" Only
3. Cleanout Faces Upstream

18" Square Concrete Pad - 8" Thick

Two-8"-1/16 (22%°) Street Els

ASTM D3034-SDR 35 8" PVC Underdrain

(Refer to Plans for Diameter) g"
Low End ,‘ —=— Flow “ Upstream
\— 8" X 8" PVC Wye (Gasketed)
SECTION VIEW
N.T.S.
CITY OF CLEARWATER 200 SERIES: ('NDEXNO PAGENOW
PUBLIC WORKS - ENGINEERING STORMWATER STANDARD UNDERDRAIN CLEANOUT - STORM 218 |3 of 4
\2022 DESIGN STANDARDS DETAILS JLATEST 2/22/2016 J




N ..Af T e
, @ 18"
i

q‘: 4

18"
PLAN VIEW
N.T.S.
NOTES:
1. Cleanout Faces Downstream. %
2. All Cleanouts are 6" Only \\/{Q\\\/\\<\\

Two-8"-1/16 (22%°) Street Els

ASTM D3034-SDR 35 8" PVC Underdrain Y
(Refer to Plans for Diameter) x 8

/
é —=—— Flow

Brass Cleanout Plug

8"

I [ R

8" X 8" PVC Wye (Gasketed) J

=

8" Cemented Cap

N

SECTION VIEW
N.T.S.
CITY OF CLEARWATER 200 SERIES:
PUBLIC WORKS - ENGINEERING STORMWATER
2022 DESIGN STANDARDS DETAILS

INDEX NO.
TERMINAL END UNDERDRAIN CLEANOUT - STORM ][ 218

PAGE NO.
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12" Mjn., 12" Min. 16" Min.
||| it —

Joint Wrap - See Note 1

Strapping - See Note 2

Conduit Joint
See Detail below

Keep Wrap Snug at Bell Area

JOINT W/BELL

JOINT W/O BELL

SHOWING FILTER FABRIC

SHOWING FILTER FABRIC

Gasket(s) - See Note 3
Conduit exterior

Spring Line

End of Filter Fabric Overlap
Minimum 12" Below Spring Line

Spring Line

ROUND PIPE

Joint

12"

End of Filter Fabric Overlap
Minimum 12" Below Spring Line

ELLIPTICAL PIPE

N

Primer Joint
TONGUE AND GROOVE TYPE JOINT BELL AND SPIGOT TYPE JOINT
DOUBLE GASKET O RING GASKET Y
PRIOR TO PULL-UP PRIOR TO PULL-UP Spring line | |
NOTES:
1. Joint Wrap Shall Conform to one of the Following: BOX CULVERT
Filter Fabric-Mirafi 140-N as Manufactured by Mirafi Inc., or Approved Equal Minimum Width(s) as Shown Above
Elastic Band as Manufactured by Cadilloc External Pipe Joint, Inc., or Approved Equal Width(s) as per ASTM C 877
2. Joint Wrap Shall be Held in Place as Follows: Filter Fabric - Minimum 2 Straps as Shown or as Required by the Manufacturer
3. Gasket Type Shall Conform to Pipe Manufacturer Specifications ISO M ETRIC VI EWS
SHOWING FILTER FABRIC
CITY OF CLEARWATER 200 SERIES: (wosxwo. PAGE NO.
PUBLIC WORKS - ENGINEERING STORMWATER CONDUIT JOINT WRAP DETAIL 227 1 o 1
2022 DESIGN STANDARDS DETAILS JLATEST 2/22/2016 J




NOTES:

1. Finished Floor Elevation Shall be a Minimum of 1'
Above Crown of Road

2. IfaFenceis Placed on the Property Line, then the Side
Swale Shall be Entirely on the Owner's Property

Rear Property Line

Side Property Line

Side Property Line

LOT GRADING TYPE "A"

LOT DRAINAGE TO STREET

NTS.

CITY OF CLEARWATER 200 SERIES: (moexwo. PAGENO.W
PUBLIC WORKS - ENGINEERING STORMWATER LOT GRADING - TYPE "A" 230 |1 o 3

\2022 DESIGN STANDARDS DETAILS QLATEST 4/21/2016)




NOTES:

1. Finished Floor Elevation Shall be a Minimum of 1'
Above Crown of Road

2. IfaFenceis Placed on the Property Line, then the Side

Swale Shall be Entirely on the Owner's Property

Rear Property Line

Side Property [jne

Side Property Line

LOT GRADING TYPE "B"

LOT DRAINAGE BOTH TO STREET
AND TO REAR LOT LINE

N.T.S.
CITY OF CLEARWATER 200 SERIES: INDEX NO. pAGENoW
PUBLIC WORKS - ENGINEERING STORMWATER LOT GRADING - TYPE "B" 230 |2 o 3
\.2022 DESIGN STANDARDS DETAILS L aresT 4/21/2016 J




NOTES:

1. Finished Floor Elevation Shall be a Minimum of 1'
Above Crown of Road

2. IfaFenceis Placed on the Property Line, then the Side
Swale Shall be Entirely on the Owner's Property

Rear Property Line

Side Property Line

Side Property Line

LOT GRADING TYPE "C"
LOT DRAINAGE TO REAR LOT LINE

N.T.S.
CITY OF CLEARWATER 200 SERIES: INDEX NO. PAGENO‘W
PUBLIC WORKS - ENGINEERING STORMWATER LOT GRADING - TYPE "C" 230 |3 o 3
\2022 DESIGN STANDARDS DETAILS QLATEST 4/21/2016)




N

Cypress
15'-18' ‘
Littoral Shelf %2
= N HGWE A .g ;%'!)\ “‘ N A r,‘A Ta\AY, a A\
q e, aY &
' 4 ‘- i S
() I Sod
6
1L =
2
CROSS SECTION
Top of Bank athnl LAKE/POND
\ .s N.T.S.
P \ v/
N AN AN\ A
e A\ (V7 TA A \|' e
1L — SN \ SVLGRV ANES \ Howe
A\ “W‘ ’ﬂ\v NGWE
‘1"
1 NOTES:
6 1. Littoral Shelf and Upland Areas to be Vegetated per City
1L Requirements
2 2. Outfall Structure Shall Incorporate Subdrain with Inverts no
. Lower than Normal Groundwater Elevation (NGWE)
15-18 Overflow shall be set at High Groundwater Elevation (HGWE)
3. There Shall be 6" of Freeboard Between the Top of the Outfall
Control Structure and the Top of the Bank Elevation
LITTORAL SHELF
N.T.S.
CITY OF CLEARWATER 200 SERIES: (INDEXNO. pAGENoW
PUBLIC WORKS - ENGINEERING STORMWATER WET DETENTION/RETENTION POND 231 1 or 1
2022 DESIGN STANDARDS DETAILS AT 8/16/18 J




Concrete Curbs
or Equivalent Hydraulic Barrier

Pervious Pavers or Pavement

Required
Treatment
Volume
(RTV)

\ Woven or
Min. of 6" Between Noq-WO\{en
Bottom of System Engineering

and SHWT Filter Fabric

Aggregate Reservoir - o

Seasonal High Water Table (SHWT)

Confining Layer

PUBLIC WORKS - ENGINEERING STORMWATER 232 1 or
\ 2022 DESIGN STANDARDS DETAILS CROSS SECTION 2272016

( CITY OF CLEARWATER J[ 200 SERIES: ]( TYPICAL PERVIOUS PAVERS OR PAVEMENT ] e PAGE”On
L




\
Top of Pavement or Finished Grade
Backfill or
Embankment — Filter Fabric
B C>< Aggregate O O /
D O O
H O O
Required
Trench :> O Poerrgcl);?tt:g O o Treatment
Height O O Volume
:> (RTV)
O O
B h QO
D O Reservoi B O
T |
I Trench Width I
Min. of 6" Between
Bottom of System
and SHWT
Seasonal High Water Table (SHWT)
A A A A A A A
CITY OF CLEARWATER 200 SERIES: (woexwo. PAGE NO.
PUBLIC WORKS - ENGINEERING STORMWATER TYPICAL EXFILTRATION TRENCH - CROSS SECTION 233 1 or 1
\2022 DESIGN STANDARDS DETAILS QLATEST 2/22/2016)




Finished Grade

Compacted Clean Fill or Natural Soil

-..— Woven or Non-Woven Filter Fabric

Stormwater Storage System

{_]a— "Drain Field" Embedded in Gravel

A< ) a«— Woven or Non-Woven Filter Fabric

Min. of 6" Between Bottom of System and SHWT

Seasonal High Water Table (SHWT)

70000

A .
AN 707

//// /. /////// ////// // ////// /// //// Confining Layer
E&f G i

PUBLIC WORKS - ENGINEERING 234

STORMWATER

PAGE NO.
1 or 1

CROSS SECTION

LATEST
REVISION

2022 DESIGN STANDARDS DETAILS

N

[ CITY OF CLEARWATER j[ 200 SERIES: j[ TYPICAL UNDERGROUND RETENTION SYSTEM ] e
§

2/22/2016 J




Width

Top of Bank

— Min. of 6" Freeboard Between Design High

Water Level and Top of Bank
Depth ——

v Required Treatment Volume (RTV)

4:1 Slopes

Min. of 6" Between
Bottom of System
and SHWT

RTV Recovery by Soil Infiltration (Recommended Unsaturated Infiltration Only)

Seasonal High Water Table (SHWT)
A A R A A A e A A A A A
/////// // // ///// /// /////////////////////// an?ining Lgye( /////////// ///////////////////////////////////////
A A A A L A A

CITY OF CLEARWATER 200 SERIES: INDEXNO. | PAGENO,
PUBLIC WORKS - ENGINEERING STORMWATER TREATMENT SWALE - CROSS SECTION 235 1 o 1
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Adjoining Finished Grade Top Soil with G
) g op sotwi rass Optional Vertical

Edging Board, Curb
or Adjoining Finished Grade

A

22227774

Reinforcement System
with Soil Infill

Engineered Base per
System Requirements

cga c T,

4." .. S K ',“_.
R .4 . )

- < . . | ‘~'<‘..,4

. . . . i . o ,.v‘ L 4 . . e
T T T T e T T T e T e T e T e T e T A T T T T T T T T e T T T e e T T T T T : :
Minimum of 6" Seperation { T HHNH T TN AT TN T 's Required
Between Geotextile :mmmﬁmmMﬁmﬁMﬁmﬁmmmﬁmmmﬁmmMﬁMﬁMﬁMﬁMmMﬁMmMﬁMmMﬁMﬁMﬁlh Subgrade per
and SHWT T T N e T e e NN e N e N e e e T e e e T e e N e N e R e N e T e e e System Requirements

L . : _a— Geotextile Separator

Seasonal High Water Table
(SHWT)

NOTES:

Compressive Strength of Reinforcement System Shall Exceed H20 Loading Requirements

Soil Infill will be Based on Local Conditions and be Determined by the Engineer

Base Material Thickness and Type Shall be Provided by the Manufacturer

Geotextile Fabric is Required to Prevent Migration of Fines into the Subgrade

For Design Purposes, the Void Space in the Reinforced Grass Parking System will Receive 50 Percent Credit for Required Treatment Volume

ahwNE

CITY OF CLEARWATER 200 SERIES: (INDEXNO. PAGENO‘W
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