2018 Madison Flood and Design

City of Madison, WI

City Engineering
Janet Schmidt P.E.



Presentation Overview

> Historic Flooding - August 20138
» Flash Flooding
o Lake Level Flooding

> City of Madison Response to Flooding
o Short, Mid and Long Term Goals
o Design Changes & Ordinance Maodifications
o Watershed Studies

> What does the Future Hold?
o Climate Change Concerns
o Infrastructure Upgrades
o Green Infrastructure



Historic Flooding: Flash Flooding
Rainfall totals August 20 21 2018

_Precipitation Totals: August 20-21, 2018




Historic Flooding: Flash Flooding

Recurrence Interval

PDS-based precipitation frequency estimates with 90% confidence intervals (in in::hes)1
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Flooding iIn Madison as a result of
August 20, 2018 storm event had two
parts:

1) Urban Flash Flooding
2) Lake Level Flooding



Historic Flooding:
1- FLASH FLOOD

2- LAKE LEVEL FLOODING

Flood Damages Overview
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Historic Flooding: Flash Flooding

> Recent storms have
amplified known
Inadequacies

> Recent storms have |
revealed new storm |, |}
sewer deficiencies

> Result: flood
damage




Historic Flooding: Flash Flooding

Damage

> Public
infrastructure; $4
million

> Private property:
reported $17.5
million, estimated
$30 million
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Historic Flooding: Lake Level Flooding

Lake Mendota and Lake Monona Watersheds

> It typically takes
about 3 days for
water from the
watershed to get
to Lake Mendota

> Generally - 1 inch
of rainfall eguals
3" In lake rise on
Lake Mendota




Historic Flooding: Lake Level Flooding

The Issues:
> Low and Enclosed Areas

> Submerged Storm Sewer System
> Historic Wetlands






Historic Flooding: Lake Level Flooding

< : ' o NN

R “

o R S NS

> Ihese low areas pbecame a backwater of Lake
Monona and the Yahara River



Historic Flooding: Lake Level Flooding

Lake Mendota

Lake Monona
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Historic Flooding: Lake Level Flooding

The Issues:

> Low and Enclesed Areas

> Submerged Storm Sewer System
> Historic Wetlands

The Consequences:

> Surface Water Flooding

> Groundwater and Basement Floeding
> Infiltration into: Sanitary. Sewer



Historic Flooding: Lake Level Flooding

" — Storm Sewer

Storm sewers drain Isthmus
during rain events

Large amounts of water
released from Mendota
—>higher water levels in
Yahara River

Sewers act in reverse, water
travels “up” them

Water standing in isthmus is
part of the lake
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Historic Flooding: Lake Level Flooding




Historic Flooding: Lake Level Flooding
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Historic Flooding: Lake Level Flooding




Historic Flooding: Lake Level Flooding




Historic Flooding: Lake Level Flooding

Lake Level Yahara River Constriction Points
Management

> Dane County
technical group

o Options to allow
the lakes to be o
better controlled. |

o lechnical
hydraulics and
hydrology look at
the system for
only flood control.

and aquatic plants




Historic Flooding: Lake Level Flooding

Lake Level Management

> Immediate need — Look at ways to move the
water out of Monona, Waubesa and Kegonsa
faster.

« Dredging
« Aguatic Plant S Ve sur——— 2
Management
« Dam management -
o Structural changes at ="

Tenney Lock house ;




Historic Flooding: Lake Level Flooding

Lake Level Management

> Long term — Changes to how much water the
lakes get during a storm (volume
controls/infiltration)
o Pumping
o Lake Levels
o Lake Level Management Guide
o Stormwater and Infiltration

> \We have to find a way. not to recreate the
problem so in'a generation wWe are not back
here with a new: group. of:people at the table and
the same exact problems.



We Need to Prepare!

R | | R
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8/28/2018 - Major storm
just missed Madison

10+ inches of rain

towards Baraboo -
almost closing 1-90
about a week later.




City of Madison Response to Flooding

> Short, Mid and Long Term Goals

> Design Changes & Ordinance
Modifications

> Watershed Studies



City of Madison Response to Flooding

R P SRy,

> Short-Term Goals B = ”
« EMergency response for s s s |
safety issues b VLo N
« Emergency repairs
o Self-reporting for residents and owners:
www.cityofmadison.com/reportflooding



http://www.cityofmadison.com/reportflooding

City of Madison Response to Flooding

> Mid-Term Goals

e Outreach: Public Meetings, Waterways
newsletter, website

e Kick-off of Watershed Studies

 Build on City's Flooding Emergency
Preparedness Plan

e Create standardized flood reporting system
for City Agencies

 Dane County-led Lake Level Technical
Group for high lake level flooding



City of Madison Response to Flooding

> Long-Term Goals

e« Complete Watershed Studies to identify
deficiencies

e Continue Watershed and Flood Studies
for other areas Iin the city

* Work with development community to
build a more resilient city

> Watershed Studies are a large portion
of building flood resilience




City of Madison Response to Flooding:
Design Changes and Ordinance Modifications

City of Madison Storm
Sewer: 1894-1960

Rule of thumb design
No flood control

- ot Storm Sewer Construction Year
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| | | | | | | ] | — 2001 - 2019




City of Madison Response to Flooding:
Design Changes and Ordinance Modifications

City of Madison Storm
Sewer: 1961-1980

Pipes designed for medium-sized
storms

Culverts sized to carry water from
storms with 10% chance of
occurring each year
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City of Madison Response to Flooding:
Design Changes and Ordinance Modifications

City of Madison Storm
Sewer: 1981-2000
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City of Madison Response to Flooding:
Design Changes and Ordinance Modifications

City of Madison Storm
Sewer: 2001-Today

Design standards set for storm sewer in enclosed
depressions

Culverts sized to convey larger storms (4% chance of
occurrence each year)

New development detention requirements increased
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We still have a lot of existing and older infrastructure!




City of Madison Response to Flooding:
Design Changes & Ordinance Modifications

Current Madison Design Standards for New
Development:

Storm Sewer Pipes — 10 Year Event
Culverts under a road - 25 or 50-Year Event
Drainage of enclosed depressions — 100 Year Event

Roads are expected to act as overflow during extreme
events



City of Madison Response to Flooding:
Design Changes & Ordinance Modifications

Current Madison Design Standards for New
Development:

Why doesn’t this always work?

First floor elevations are not set by standards or
regulated

Forced exposures create vulnerabilities
Inlets clog and don’t function as designed



City of Madison Response to Flooding:
Design Changes & Ordinance Modifications

Proposed Madison Design Standards for New
Development:

Storm Sewer Pipes — 10 Year Event

Culverts under a road — 100 Event

Drainage of enclosed depressions — 100 Year Event

Roads are expected to act as overflow during
extreme events



City of Madison Response to Flooding:
Design Changes & Ordinance Modifications

Proposed Madison Design Standards for New
Development:

No water leaves ROW or public property in 100 Year
Event

Model for 200-year event in flood prone areas

500 year event — water may leave ROW or public
lands but no structure flooding

Deed restrict properties for minimum opening
elevation on buildings

Rate and volume requirements for redevelopment
sites




City of Madison Response to Flooding:
Watershed Studies

> 2019 Completing 8 Studies ($2M +)

> Continue Studies for next 5-8 years
> Total 23+ Studies
for Madison
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City of Madison Response to Flooding:
Watershed Studies
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City of Madison Response to Flooding:
Watershed Studies

Dedicated Flooding Website

Online Self Reporting Tools
Educational Information for Residents
Heightened Outreach and Education

V. VYV VYV V

Flooding & Damage

Report




City of Madison Response to Flooding:
Watershed Studies

Property Owner Responsibilities:
o Self-report Online Survey

o Understand how to protect your property
o Install backflow preventers and sump pumps
o Consider supplemental insurance

Good Flood Prevention » Foundation, wall, and sewer are in good condition.
Ground sloped away from the building.
STACK VN » Downspouts effectively discharge away from building.

» Drain tile is connected to sump pump which has a
battery backup, generator, or backup sump pump.

Window well is covered.
Home has a well-maintained sanitary lateral with
backflow preventer.

» Gutters are properly installed and clear of leaves
and debris.

DOWNSPOUT

MMM (e

DOWNSPOUT
EXTENSION
| SPLASH PAD
ROAD SURFAGE

| GROUND SURFACE MAHHOLE COVER

——eem - T —

WINDOW WELL - SLOPED CLAY CAP
SUMP PUMP
ISCHARGE LINE

TO SURFACE UNDISTURBED SOIL

DI
SEALED CAP.
¥

CATCH BASIN CATCH BASIN

DRAINAGE TILE

DRAINAGE TILE CONNEGTED - g | + DRAINAGE TILE CONECTED
O SUMP PIT TQ SUMP PIT

STORM SEWER
EURELRSS SANITARY SERVICE LATERAL
CLEANOUT

BACKFLOW PREVENTER

SANITARY SEWER




City of Madison Response to Flooding:
Watershed Studies

Model Existing Conditions & Predict Analyze Solutions on Watershed
Future Flood Risk Scale, Rank & Budget

Create Identify DEVEIOD
Drainage Flooding ENBINEEINE
\Y[eTe [ Impacts SOIUONS




City of Madison Response to Flooding:
Watershed Studies

> Design Solutions:
Must be holistic
Not “move the problem elsewhere”
Account for climate change

Look at trending increases In
storm frequency and intensity

Consider long term maintenance needs
Provide benefits relative to cost



City of Madison Response to Flooding:
Watershed Studies

> What are some general options?
Improve pipe and/or inlet capacity
Safe overflow paths
Reroute flow
Increase storage / detention
Flood-proof buildings
Local landscaping / grading

Solutions on private property to buildings or
land



What Does the Future Hold?

> Climate Change Concerns
> Infrastructure Upgrades
> Green Infrastructure



What Does the Future Hold?
Climate Change Concerns

Historical Change in Annual PRECIP (%)
from 1950 to 2016

Rain and snow has increased
by 15% since 1950

Annual Precipitation Madison, WI (1970 - 2010)
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What Does the Future Hold?
Climate Change Concerns

OCCURRENCES OF 3”+ DAILY PRECIPITATION
MADISON (AIRPORT) 1950 - 2009

10

> More rain

> More rain events
greater than 3”

Decurrences Per Dacade

Wisconsin's Changing Climate: Impacts and Adaptation. 2011. Wisconsin
Initiative on Climate Change Impacts. Nelson Institute for Environmental 0

Studies, University of Wisconsin-Madison and the Wisconsin Department 19560z 1860z 1870z 1980z 1880= pla | [0]1

of Natural Resources, Madison, Wisconsin



What Does the Future Hold?
Climate Change Concerns

» Consider the use of a Madison specific
Intensity, Duration, Frequency (IDF)
curve



Professor Wright — RainyDay

24-hour rainfall

NOAA Atlas 14 return periods:
with 90% confidence interval
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What Does the Future Hold?
Infrastructure Upgrades

> Road reconstruction, storm sewer is expensive
but long-lasting

o Road reconstruction cost = approximately S500-
$2,000/ft

o 2% City infrastructure is upgraded annuaIIy |

o Average life: o S
Street=30-50 years
Pipes=50-100 years

96” pipe tunneling on University Ave, Madison, WI (2013)



What Does the Future Hold?
Infrastructure Upgrades

> Storm Water Utility Bill

e 2018 increased 2.3% (avg. residential increase
of $2.15/year)

e 2019 increased 10.1% (avg. residential
increase of $9.60/year)

o Will continue to increase to fund
infrastructure improvements in the future.



What Does the Future Hold?
Infrastructure Upgrades

> 2019 Flood Mitigation Projects

o $8.8M Public Works Projects Under
Construction

o Total Flood Mitigation budget for 2019 to date
S11.2M



What Does the Future Hold?
Green Infrastructure

Green Roofs — Proposed Ordinance Language

In redevelopment sites, rate and volume
reduction of first 2" must utilize green
Infrastructure

Expect to see this in the Isthmus and high
density areas where typical green
Infrastructure Is not achievable.



What Does the Future Hold?
Green Infrastructure

Private Rain Gardens

> Look at street to identify
locations for terrace rain
gardens

> Rain gardens become the
responsibility of the property g T
owner it
> Average costs including
planting is about $2000

> The property owner Is
required to pay a max of
400 or ¥4 of the cost
whichever is less.




What Does the Future Hold?
Green Infrastructure

Public Rain Gardens

> Coordinate with other City
agencies to construct at least one
public rain garden every year

> Often these are constructed by
our operations crews.
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What Does the Future Hold?
Green Infrastructure

Pervious pavement pilot .

constructing approximately 500
feet of pervious sidewalk

Precast pervious sidewalk

Test site for a pervious pavement
test site being monitored by the
USGS and the WDNR.

Pervious pavement in alleys = . §
Private property installations = / &

LOOK FOR OTHER
APPLICATIONS!!




What Does the Future Hold?
Green Infrastructure

> Investigating grant
programs for rain
garden and green
Infrastructure
Installations

> Need to engage the
public — City can’t
achieve flood mitigation
goals solely on public

property.




Questions and Discussion
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