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Table 43 Extended Detention Post-Construction Practices with Minimum Drain Times

Extended Detention Practices Minimum Drain Time of WQv
Wet Extended Detention Basin!-2 24 hours
Constructed Extended Detention Wetland?!? 24 hours
Dry Extended Detention Basin-3 48 hours
Permeable Pavement — Extended Detention' 24 hours
Underground Storage — Extended Detention'# 24 hours
Sand & Other Media Filtration — Extended Detention!- 24 hours

» What did the Construction General Permit change ?
 What may change in the RWLD manual ?
« Common issues / challenges _
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Dry Extended Detention Basin

What did the permit change ?

— Allows for acceptable pretreatment in place of a forebay and
micropool.

— Must include a protected outlet.

What will be changing in the RWLD Manual ?
— Standards for acceptable pretreatment practices and protected

outlet. (Appendix 10) ﬂh.
10
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Dry Extended Detention Basin

Acceptable alternatives must be equivalent to a forebay &
micropool:
— Remove 50% of annual TSS load.

— Require minimal maintenance and oversight for long-term
functioning of the extended detention volume.

— Prevent scour/erosion at pipe outfalls.
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Pretreatment Alternatives
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Pretreatment Alternatives
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Pretreatment Alternatives

Grass Filter Strip

—ull width of pavemen

Dense turf
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Pretreatment Alternatives
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Pretreatment Alternatives

Manufactured Treatment Device

Still need
erosion/scour
protection at basin
Inlet.
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Pretreatment Alternatives

Deep Sump Trap or Catch Basin suh o) [JCatcn Bash Crate

Possible for small drainage areas:

parking lot catch basin (6 ft dia.)
4 ft x 28.3 ft2 = 113 ft3

@ 10%, WQv = 1,132 ft3

~ 1,600 ft* max. impervious d.a.

IMAGE SOURCE: USEPA
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Dry Forebay... Possibly
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Dry Forebay... Possibly

0/~ 0)
Concept based on: UDFCD, Urban Storm 0% 0% WQV

Drainage Criteria Manual Vol. 3 (2015)

7/2-hr Drawdown ?

Permeable Dike ?Ehlo.
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Dry Forebay... Possibly

Infiltration — Extended Detention Basin: Profile View

Emergency Spillway
Qutlet Control Structure,
with Trash Rack

Orifice or Weir set above the
WQDS W.S.E,, 2.5 in. Min. Dia.

100-Year W.S.E.

Forebay
10-Year W.S.E.

2-Year WS.E.
WQ Design Storm W.S.E.
Weep Hole IZ ft. Maximum Depth

\ Filter Fabric 2 ft. Minimum
Slope Exaggerated (Sides only) Separation from

for lllustrative SHWT (Seasonal
Purposes Only High Water Table) Outflow

NOTE: ]
= Direction of Runoff Not to Scale h 10

. . . Ohio Environmental
IMAGE SOURCE: NJ Stormwater BMP Manual, Chapter 9.5 Infiltration Basins Protection Agency



Dry Forebay... Possibly

Concept based on: New Jersey Impermeable Dike
Stormwater Manual, Chapter 9.5

Weep Hole / Pipe Concrete ﬂhlo

Ohio Environmental
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Protected Outlet
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Protected Outlet
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Protected Outlet

Extended
Detention
Storage
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Protected Outlet for
Dry Extended
Detention Basin

Control
Orlflce

Dlscharge

/ Outlet Pipe

PROFILE

( Not to Scale)

Perforated Pipe
wWaQv Orlfice
drilled in End Cap

Watertlght
Seal

\ PLAN
wall of Outlet (Not to Scale)

Structure
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EMERGENCY
OVERFLOW CRATE

FLAT PANEL PIPE UNDERDRAIN L CABO:
WINDOW OR ORIFICE IN CATCH N e waten

BASIN FOR POND OUTLET FLOW . |
CENTERLINE OF CONTROL UP TO 100 YR STORM < SURFACE ELEV.)

ASIN F . -
BASIN BOTTOM WQv \/OLJMEJ CATCHBASIN WALL

TURF LAYER e
K FLAT PANEL PVC PERFORATED : GROUT 4" PIPE
= UNDERDRAIN = HEADER PIPE__j& N PLACE W/ NON
o A e SHRINK GROUT

&Y

B — o DRILLED IN
FABRIC ON BOTTOM FLAT PANEL GE | N N PVC O END CAP
THICK LAYER OF \ AND SIDES OF OUTLET e —

6
#8 OR #57 AGGREGATE — TRENCH ADAPTER TO

FLAT PANEL PIPE P
UNDERDRAIN DETAIL
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Bt //\ .
WA R PROVIDE FILTER \ _, Pt WQv ORIFICE

X

EH

— SOLID PVC PIPE

MODIFIED CATCH BASIN
FOR UNDERDRAIN
CHRIS E. BAUSERMAN, P.E., P.S. STANDARD CONSTRUCTION DRAWING DELAWARE COUNTY ENGINEER'S OFFICE
Delaware County Engineer o0 Channing Street
DETENTION BASIN Delaware, Ohio 43015

PHONE: (740)833-2400 FAX: (740)833-2399
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FLAT PANEL PIPE UNDERDRAIN

EMERGENCY
OVERFLOW CRATE

CENTERLINE OF
BASIN BOTTOM

KTLJRF LAYER

FABRIC (
THICK LAYER OF \ AND SIDE

#8 OR #57 AGGREGATE — TRENCH

FLAT PANEL PIPE
UNDERDRAIN  DETAIL

IMAGE SOURCE: www.ads-pipe.com/products/pipes/advanedge-panel/advanedge-site-drain-pipe

CHRIS E. BAUSERMAN, P.E., P.S.
Delaware County Engineer
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“The filter under drain system at Carver County dry
detention pond exhibited poor hydraulic performance and
failed to keep the pond dry between the storm events.”

“Continual maintenance is required to maintain the filter
system in an operational condition.”

-Minnesota DOT. 2006. Water Quality Performance of Dry Detention

Ponds with Under-Drains. Mn/RC-2006-43. ﬂ] io

Ohio Environmental
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Protected Outlet

Agricultural
“blind inlet”
to field tile

e 24-hr
SN drawdown

Ohio Environmental
Protection Agency

e ) WS ‘ 3 ' @hio



Protected Outlet

“designed to
catch sediment
and therefore,
eventually fall
and require
maintenance”
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Flood Control Volume
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Fig 2.6.4 Storm Water Pond with Extended Detention and Flood Control Volumes

WQV + 20% sediment
WQV + 10% forebay + 10% micropool

Pool Volume
Pool Volume
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Wet Extended Detention Basin

What did the permit change ?

— Permanent pool volume and extended detention volume are
now both equal to the WQv (was % WQV).

What will be changing in the RWLD Manual ?
— Not much.
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~— Forebay

Figure 2.6.5 Wet Storm Water Pond with Extended Detention and Flood Control Volumes

o R
Flood Confrol Volume K ",
- 4 Ty
Extended Detention Volume (2 WQv o )
%%‘“%
S A ; e

S Farebay

Figure 2.6.5 Wet Storm Water Pond with Extended Detention and Flood Control Volumes




Extended Drawdown

* Wet & underground: 24-hour minimum
* Dry: 48-hour minimum

» Shall not discharge more than the first half of the WQv
In less than one-third of the drain time.

@hio
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Extended Drawdown

Subwatershed Details

Subwatershed ID/Label: NEOSTC Example

Subwatershed Drainage Area, Ay = m acres
Subwatershed Impervious Area, A, = acres

Imperviousness fraction, i = m
Volumetric Runoff Coefficient, Rv = m

Water Quality Volume, WQu = ft’

@hio
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Step 2 - Dry ED Basin Volume Requirements

Extended Detention Volume, EDv =

Minimum Sediment Storage Volume, V__jimen: =

Minimum Forebay Volume, Vi, oy =

Minimum Permanent Micropool Volume, Vicropoal =

@hio
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Extended Drawdown

Step 3 - Basin Stage-Storage Relationship

Incremental Cumulative

Volume Volume

Bottom of Permanent Micropool =

(include forebay area if below EDv)

100.00

100.50 5,433

101.00] 5,884
101.50| 6,353 10,865

10,365
102.00] 6,841
102.50] 7,346
103.00 | 21,512
103.50
104.00 | 29,925

[ ]

L
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Extended Drawdown

Step 4 - Outlet Elevations and Storage Volumes

WQ Orifice Invert Elevation =
Elevation of Top of EDv =

Secondary Outlet Invert Elevation =
WQ Treatment Volume Provided, V, ..iment =
Treatment Vol Provided Relative to EDv, V, carment/ EdV
Permanent Pool Volume Provided, PPv =
Forebay Volume Provided, Vi, opay =

Is forebay volume below WQ outlet? (Yes or No)

Permanent Micropool Volume Provided, Vi opo0 =

Ratio Vicropoe Provided to Vi o000 Required =

Sediment Storage Volume Provided, V__jimen =

Ratio V.. 4ipen: Provided to V. jimen: Required =

@hio
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Extended Drawdown

Step 5 - Outlet (Orifice) Sizing

Maximum Hydraulic Head, Hmax =
Orifice Coefficient, C =
Target (Minimum) Draw-down Time, T, =
Target Average Discharge, Q,,; =
Average Hydraulic Head, H,,; =
Estimated Orifice Area, £

Estimated Orifice Diameter, Dgifice =
Design Orifice Diameter, Dgifice =
Design Orifice Area, Agifice =

Time to Completely Drain EDv, T, = mustbe > 48 h

Volume Drained in First 16 hr =
% of EDv = must be < 50%|

@hio
Ohio Environmental

Protection Agency



Dry Basin - EDv Drawdown vs Time

The drawdown curve must be to the

right of the markers (*) to: (1) meet a
minimum drain time of 48 hours; and

(2) show the outlet is draining no more
than 0.5*EDv in the first 16 hr.
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Dry Basin - EDv Drawdown vs Time

Design Orifice Diameter, Dyifice = i = 0.14

.2
Design Orifice Area, Ayifice = = 0.014

Time to Completely Drain EDv, T; = must be > 48 hr

Volume Drained in First 16 hr =
% of EDv = . must be < 50%

Volume (ft?)

70

Time (hr) h io

Ohio Environmental
Protection Agency




Extended Drawdown — 2 Min.

» As designed, the acre basin with a 17 in. diameter orifice.

* What if the local authority has a minimum 2 in. orifice
diameter requirement ?

@hio
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Volume (ft?)

3000

2000

1000

Dry Basin - EDv Drawdown vs Time

Design Orifice Diameter, Dyifice = 2.00|in
Design Orifice Area, Ay fice = 3.12|in’
Time to Completely Drain EDv, T; = 39 hr
Volume Drained in First 16 hr = 5,935 ft°
\ . % of EDv = 66.7|%
10 20 30 40 50 70
Time (hr)

= 0.17

+

= 0.022

must be > 48 hr

must be < 50%




Dry Basin - EDv Drawdown vs Time

+

Design Orifice Diameter, Dfice = 2.00(in = 0.17

.2 2
Design Orifice Area, A e = 3.12(In = 0.022(ft

Time to Completely Drain EDv, T; = must be > 48 hr

Volume Drained in First 16 hr =
% of EDv =

6000

o must be < 50%

5000

ume (ft3)

Elevation Area Area
ft £t ft?
96.00 400 400
99.90 700 700
100.00 5,000 10,000
100.50 5,433 10,609
101.00 5,384 11,236
101.50 6,353 11,881 T
102.00 6,841 12,544 10 20 30 40 50 60 70 -
102.50 7,346 13,225 Time (hr) 10
103.00| 7,869 13,924 Ohio Environmental
103.50| 8,410 Protection Agency
104.00 8,970




Underground Stormwater Management
Systems
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Underground Stormwater management
Systems

What did the permit change ?

— Added Infiltrating and extended detention USMS as standard
practices pre-approved for general use.

— Requires pretreatment at verified efficacy.

What will be changing in the RW&LD Manual ?

— Provisional standard has been posted.
— Welcome input.

@hio
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USMS — Ext. Det. Pretreatment

Verified 50% TSS removal.

Can use NJDEP list.

Max treatment flow rate/hydraulic loading @ WQOT.
Size according to each inlet.

Can be used in parallel, but does not increase TSS
removal.

@hio
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Infiltrating System

Open System

Flood
80% TSS @
Flood - Control
el Verified
Control Outlet .
WQv@d<IWS oo Infl. Rate hio

Ohio Environmental

No Sediment Storage Protection Agency



Extended Detention System
All' Solid Wall

Flood WQ, FC &
0 WAQv !
50% TSS @ Control Overflow Outlets
WQF

Wet Sump Volume ﬂh
(20% Sediment) Ohio E]r'no.

Protection Agency



Extended Detention System
Lined

WQ Outlet Flood Flood Control &
FartaiinEd Control Overflow Outlets

Wet Sump WQv Volume ﬂhio

(20% Sediment) Srotection Agency

50% TSS @
WQF



Extended Detention System

Partially Infiltrating

50% TSS @ Flood ouytlets
WQF above Control
Wet Sump IWS Volume .
(20% Sediment) Infiltration ?:Eh']r;q

Protection Agency



—
e V ( ;
007G\

SU¥130

T7anLoAlHo Y I3S
JHNSCTIONI ¥3ALSdNN

\

! Ohio Environmental

Protection Agency




Protection Agency

™
S
c
]
£
=
o]
=
>
o
Ll
L
=
O

——— DUMPSTER ENCLOSURE
SEE ARCHITECTURAL
DETAILS




I .
Multiple Entry
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~ 3/4" ALUMINUM PLATE
W/ 1.2 ORIFICE @ ELEV. 720.20
“.\ AND CUSTOM WEIR

(Tve.)

T
]
n—q? m [ -—2:-1;”

\ ODOT 2—-5 CATCH EBASIN

# #“ o ___,-""
1/2"x2" STAINLESS CB—1.3

STEEL BOLT SET IN
EXPANDABLE GROUT

b e (TvP) 3" 0.C

Fo (2 SETS TYP.)

727.71
&
726.80,4
-

STIFFENER 8ARS
SER MANUFACT
" ORIFICE W/ HOCDED — ~—s WINDOW NS, E,&W

SNOUT MCDEL TOP OF WEIR FLATE

12F OR EQUAL

720.20

WATER Q ,.L.LITr RIFICE (1,872 PROFILE — SCREEN

My, — 29500 (SEE DETAIL)
OUTLET STRUCTURE DETAIL CB-—2




* Access manholes at inlet,
outlet and within storage as
necessary for cleaning.

 Observation wells.

hio
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Sediment Removal Facility Life

Type of BMP Frequency Span* () COStS ?

Wet Pond 5 yer 20 to 50 years
I  Depth ?
Dry Pond 20 to 50 years E
Every & months or as

» Surface Accessibility ?
—— required . o ?
ot 0= How Often -

e How ?

Permeable Paving
Materials

. Annually or as - -
S 20 to 100 years -
W required h
*Assumes the facility is maintained on a regular basis. 10

Ohio Enyironmental
SOURCE: “Maintaining Stormwater Systems”, Northern Virginia Regional Protection Agency
Commission, 2007
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Storm Water Technical Assistance
justin.reinhart@epa.ohio.gov

614-705-1149

@hio
Ohio Environmental

Protection Agency



