e A ARCADIS &=
CINCINNATI @

USING NATURAL SYSTEMS TO
ACCOMPLISH STORMWATER
SEPARATION AND WATER
QUALITY GOALS

lan Laseke, PE - MSDGC
Sue Pressman, PE — Arcadis
Jason Abbott, PE — Arcadis




METROPOLITAN .
SEWER DISTRICT @ Q RMD I S fIJc'_’-,an & Eic.:‘s[,il_lltanc-_.-
or natural an
orgrosiat built assets
CINCINNATI ‘L

1. Background on MSDGC'’s Lick Run and Queen City &
Cora Project

2. Existing Topography, Natural Features Used and
Natural Features Designed

3. Flood Plain Enhancements Design
4. Stream Restoration Design

5. Issues with Existing Sewer
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Lick Run Sewershed Background

« 2,900 Acres
« CSO 005

* Average Annual
Overflow
Volume is ~500
MG*

* One of
MSDGC's
largest overflow
volume

* Per SWMM Version
4.0.14 with RTC

© Arcadis 2016 4
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Lick Run Sewershed Background

| o Source Control for
Reduced CSO
Volume

» Strategic Sewer
Separation

0 56% of Lick
Run
Sewershed

o ~1,600 acres
of 2,900-acre
Sewershed

e 12 Individual
Projects

© Arcadis 2016 .
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Queen Clty and Cora Project Background

amun

76.5 acres

48.6 acres

Strategic Separation
of Undeveloped
Areas

0 145 of 240 acres

Topographic Relief
of 240 feet over a
span of 4,700 feet
(5% slope)
Existing 60-inch to
42-inch Combined
Sewer
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Local Geology

« Topography Formed by
Glacial Moraines &
Outwash

¢ Cincinnati is Well Suited
for Stormwater Storage In
Undeveloped Ravines

Must Evaluate for Hill
Side Stability

Design & Consultancy
for natural and
built assets

WISCONSINAN ILLINOIAN PRE-ILLINOIAN - Kames and eskers
(14,000 to 24,000 years old) (130,000 to 300,000 years old)  (older than 300,000 years)

I:I Ground moraine I:I Ground moraine - Ground moraine I:I Outwash
Wave-planed Dissected issecte |:| Lake deposits
ground moraine ground moraine i
-
- Ridge moraine
I:I Colluvium
, Py
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General Search For Suitable Topography

Large Detention Opportunities Small Detention Opportunities

« Potential to Directly Capture/Separate Stormwater Runoff
o0 Storage Basins

« Evaluate Tree Removal

« Evaluate ODNR Dam Classifications
« Exempt Dams (less than 6 feet in height)

o Evaluate USACE NWP requirements
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Dam Classifications & Exemptions

« Dam Classification is defined in Ohio Administrative
Code, Section 1501: 21-13-01

« Dams Which are Exempt From the ODNR jurisdiction are
defined in ORC Section 1521.062

A Dam is exempt from the state’s authority If:

O
O

It is 6 feet or less in height regardless of total storage

Less than 10 feet in height with not more than 50 acre-feet of
storage

Not more than 15 acre-feet of total storage regardless of height
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Hydraulic Profile

Lick_Run QC&C >||
8401

Legend

WS 10year
WS 25year
WS 100year
WS 2year
e

Ground

Elevation (ft)

660

T T
1000 2000 3000 4000 5000
Main Channel Didance (it)
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ueen City and Cora Storage & Topograph

[Legend

s Proposed Open Channel

e Proposed Storm Sewer

immmmE Existing Combined Converted to Storm i}
e Proposed Combined Sewer

immmmm Fyisting Combined Sewer to Remain

MSD Sewer System

Combined Sewer
Sanitary Sewer

Storm Sewer
QC&C Watershed

[:| QC&C Priority Area
l:l Non-Priority Area

Geographic Data
10ft Contours
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Floodplain Enhancements (Wet bottom
detention basins)

Utilized for Water Quality & Stormwater Retention

Designed to use Existing Topography and be Exempt from
Ohio Administrative Code for Dam Permitting

Orifice & Weir Outlet Structures
o Discharge less than %2 of Extended Detention Volume (75%
of Water Quality Volume) in 8 hours

o Drain Entire Basin to Permanent Pool Volume in More that
24 hours (Permanent Pool 6” to 18” deep)

Able to be Drained Completely Through Underdrain in Case of

Nuisance Vectors

Emergency Spillways

12
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Floodplain Enhancement No. 1
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Floodplain Enhancement No. 2

»
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Floodplain Enhancement No. 2

« Micropool
o Permanent Pool

e Qutlet Structure
(Orifice & Weir)

o Convey 25-year
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Floodplain Enhancement No. 3
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/= PLAN
=/ FOR DROP VANE
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Log Check

DIEEASE OR INSECT INFESTATION.

USE LOGS THAT ARE STRAICHT, UNFORM [(MMETER AND FREE OF ROT,
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for natural and
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ROCHK (SEE DETAL) w
oW REBAR
—
N
] HH }1\‘\
GEDTEXTILE T 2FT. MIN,
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nnel Restoration

ATION OF ROCK

ELEV/
SHALL BE SAME AS
MBED

RIS

\EDGE OF ROCK
4 PLACEMENT

@

t

TOP OF STREAM BANK

TOP OF STREAM BANK

EXISTING
GRADE

\RIFFLE ROCK

Sl

=
%
=
e-¢

e W
SHALL BE SAME AS
STREAMBED

/= PLAN

\*/FOR RIFFLE

W (VARIES)

TOP OF STREAM BANK

TOP OF STREAM BANK

/& SECTION

EDGE OF ROCK PLACEMENT
f EXISTING GRADE .~
-’

12" MIN. LAYER RIFFLE ROCK
6" MIN, LAYER ODOT NO. 304 GRAVEL

&/ FOR RIFFLE

RIFFLE FROM STATIONS 20475 TO 21475.

/" RIFFLE DETAIL

NOTES:
1. CHINK GAPS IN RIFFLE ROCK WITH ODOT 304 GRAVEL
2. INSTALL EROSION CONTROL FABRIC ALONG BOTH SIDES OF

INSTALL LIVE FASCINE WHERE SPECIFIED AT INTERFACE OF
TOP OF BANK AND EXISTING GRADE (SEE DETAIL)
@ @ EXISTING GRADE

%
mng NV Froo 2 RIFFLE E—

LOG CHECK TO BE INSTALLED AT
EVERY OTHER RIFFLE (SEE DETAIL)

m PLAN EXISTING GRADE
=7 FOR ROCK CHANNEL
FLOW%’ TRIFFLE o eoa/” GFTE?IF«FLE CONTINUE RIFFLE/RUN/

POOL/CLIDE_ SEQUENCE
AS INDICATED ON PLANS

" —*I: L LOG CHECK TO BE
L_ Ly Lew 1L - —— INSTALLED EVERY OTHER

L RIFFLE (SEE DETAIL)

ALL REACHES:
LRF AND Lp = 1/3 RFFLE TO RIFFLE SPACING
LRN AND Lg = 1/6 RIFFLE TO RFFLE SPACING

/= CENTERLINE SECTION
\=/ FOR ROCK CHANNEL

INSTALL LIVE FASCINE AT
INTERFACE TOP OF BANK AND

EXISTING GRADE (SEE DETAIL) W= 6 We= 5"
3 Wem 25"
5 Dy= 1.5'
. Dpm 2
!ﬂ
18" MIN LAYER

12" MIN LAYER 0DOT 304 GRAVEL
CHANNEL LINING ROCK

/= RIFFLE SECTION /= POOL SECTION
\=/FOR ROCK CHANNEL \=/FOR ROCK CHANNEL

NOTES:
1. CHINK GAPS IN CHANNEL LINING ROCK WITH ODOT 304 GRAVEL.

REACH 1, 2, 3:  REACHES 4—10:
12' V= 117

LIVE FASCINE
INSTALLATION AT
INTERFACE TOP OF BANK
AND EXISTING GRADE
(SEE DETAIL)

fates

12" MIN LAYER
CHANNEL LINING ROCK

2. INSTALL EROSION CONTROL FABRIC ALONG BOTH SIDES OF ROCK
CHANNEL RESTORATION.

/s ROCK CHANNEL RESTORATION DETAIL
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Lining of Existing Sewer & Manholes
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Questions

Deb Leonard, MSDGC Communications
(513) 557-7095
deb.leonard@cincinnati-oh.gov
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