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Comprehensive Stormwater Master Plan Introduction
and Overview

City of Paducah, KY Commission Meeting

February 28, 2017
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Selecting the <:Vef@Team Achieves Confidence in
Sound Stormwater and Flood Control Decision-Making

Firm history brings confidence for successfully-delivered long-term
program outcomes

BFw team brings unparalleled local perspective for thorough
identification of community concerns

Stormwatermanagement planning creden
ability to deliver an effective capital improvements implementation
program

Work plan approach results in integrated solutions that recognize
unigue system characteristics

Collaborative CSMP Approach leads to affordable and
Implementable action plan



Comprehensive Stormwater Master Plan is Key to
Addressing Community Flooding Concerns
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Rainfall Data Supports Flood Frequency Trends

Paducah, KY - Annual Precipitation

3
1<}

~
S

@D
O

[
=}

Precipitation (inches)
B
o

w
o

20

10
1940 1950 1960 1970 1980 1990 2000 2010 2020

Years

Historical Rainfall Trends in Paducah

A Local influences

A River-induced influences
A Recurring events

A Homes and businesses

July 7, 2015 - Flooding at Oakcrest Apartments




Conveyance System Review Provides Foundation for
Problem Area Understanding

CHALLENGES RESPONSE

Capacity and Condition of Targeted Evaluations Stormwater
Existing Stormwater Systems System Conditions

Corroded CMP Culvert

Typical Brick Sewer Televising Footage

STORMWATER SYSTEM EVALUATION NEEDS:

A Size, Type & Locations i Build Upon Current GIS System Mapping
A Condition Assessment i CCTV Program to Identify Deficiencies
A System Capacity/Level of Service T Stormwater Modeling




LIDAR Mapping Uncovers Topographic Opportunities

and Constraints

Steep Upland Topography, Flat
Lowland Topography

CHALLENGES RESPONSE

Capacity and Condition of Targeted Evaluations Stormwater
Existing Stormwater Systems System Conditions

Watershed Evaluation Process

(AREAS WITH FLAT LOWLAND
TOPOGRAPHY

AHeavin Urbanized, Limited Open Space

APresence of Combined Sewer Systems

A Lack of Positive Overland Flood Routes

AReIiance on Pumping for Conveyance
During High River Levels

AREAS WITH STEEP UPLAND

TOPOGRAPHY

ARapid Storm Response

APortions are Located Outside of the City

APotentiaI for Future Development

AFIooding Problems Due to Lack of
Adequate Floodplain Conveyance




Floodwall Protected Areas Vulnerable to Multiple Flood

Capacity and Condition of Targeted Evaluations Stormwater
Existing Stormwater Systems System Conditions

Steep Upland Topography, Flat

Watershed Evaluation Process
Lowland Topography

Floodwall Interior Drainage, Comprehensive Watershed
Stormwater Pump Stations Modeling
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Floodwall Protection: R . 1
~11,000 acres Floodwall Murals at Kentucky Ave. 4 '
~20,000 people
~$1.2 billion in assets

Recently SIipIinedbuIvéfts at Noble Park Outfall




Combined Sewer System Areas Present Unique
Partnering Considerations

| | Legend CHALLENGES RESPONSE
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Steep Upland Topography, Flat
Lowland Topography

Watershed Evaluation Process

Floodwall Interior Drainage, Comprehensive Watershed
Stormwater Pump Stations Modeling

Implementation of Win/Win
Partnership Opportunities

Combined Sewer System Areas
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Combined Sewer Service Area

PADUCAH McCRACKEN

A Separate System 's A
A Combined System

JOINT SEWER AGENCY

CSO 002 Outfall i Noble Park

ANnCol |l aborati on: Key to Hol i st




Managing Expectations Key to Development of Feasible
Solutions

CHALLENGES RESPONSE

Capacity and Condition of Targeted Evaluations Stormwater
Existing Stormwater Systems System Conditions

s Steep Upland Topography, Flat
b, Lowland Topography

Watershed Evaluation Process

v oty Floodwall Interior Drainage, Comprehensive Watershed
Stormwater Pump Stations Modeling

Implementation of Win/Win

Combined Sewer System Areas Partnership Opportunities

Public Expectations Clear Definition of Success

Potentially Impacted Properties
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TARGET LEVEL OF SERVICE Stormwater System Performance

Flood Reduction Benefits for Range of Storm
Events i Winnetka, IL




Cost-effective Solutions Foster Support for Financial

Commitments

ONM,

City of Paducah, Kentucky
General Obligation Bonds
Fiscal Year Debt Service (P+1)
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Paducah General Obligation Bonds

Capacityand Condition of
ExistingStormwaterSystems

Steep Uplandopography,
FlatLowland Topography

Floodwallinterior Drainage,
StormwaterPump Stations

Combined Sewer System
Areas

Public Expectations

Cost Feasibility

Targeted Evaluations
StormwaterSystem Conditions

Watershed Evaluation Process

Comprehensive Watershed
Modeling

Implementation of Win/Win
Partnership Opportunities

Clear Definition of Success

Funding Mechanisr&valuations

POTENTIAL STORMWATER FUNDING OPTIONS:
A General Fund Revenues
A Stormwater Utility Fees

A Debt Financing

A Grants/Low Interest Loans
A Hazard Mitigation Grant Program (FEMA)




Misguided Public Perception Requires Carefully Planned
Outreach Efforts
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Comprehensive Watershed Modeling

Combined Sewer System Areas Implementation of Win/Win Partnership
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Firm History Brings Confidence for Successfully
Delivered Long-term Program Outcomes

A 70 years of service

A 380 employees

A 2 Kentucky offices

A 11 total locations

A Many specialties, including Community Master Planning

Hydrograph
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Project Team Brings Unparalleled
Local Perspective for Thorough
Identification of Community Concerns
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A Problem area identification
A Data collection

A Asset management

A Watershed evaluations

A H&H modelling

A Combined sewer system
A Flood PS & floodwalls

Project Manager
Michael Woolum, P.E., P.L.S.

Principal-In-Charge/ Technical Quality Control
Senior Planning Advisor Mark Shubak, P.E.
John Lyons, P.E.

Assistant Project Manager &
Local Client Liasion

Kenny McDaniel, P.E. &/
|

Data Collection/Survey Integrated Watershed Planning
Jett Wood, P.L.S. 8% Stephanie Glossner, P.E.
Shannon Hayes, P.E. éfv Kevin Crider, P.E., CPESC &%

Problem Area ID/Field Investigation = Modeling & Alternatives Evaluation

Shannon Hayes, P.E. 68 Michael Williams, P.E., LEED AP
Steven Vogel, P.E. Steven Vogel, P.E.
Flood PS & Levee System Asset Management/GIS
Review/Analysis Tom Brankamp, P.E.
Charles Anderson, P.E. Dan Carpiaux

Ron Bacon, P.E., S.E., P.L.S. &% ‘

CIP Planning/Project Funding
Paul Maron, P.E.
Jon Savage

Other Services
(As Needed)

Additional 380+ Engineering &
Technical Support Staff Available




CSMP Credentials Highlight Ability to Deliver an
Effective CIP Implementation Program

McCra}f::ﬁlngounty \\\\ A Wate rShed
o Characteristics
- e N _
> \ A Future Growth
4 ILLINOIS ]

/ A Design storm(s)
A Event-based

/‘ Calibration
A Improvement
. Strategies
A costing
Methodology
A Prioritization
4 ‘ el B R Techniques
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McCracken County Comprehensive Plan




Major Community Master Planning Achievements

Demonstrate Know-how f or Getting t he
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Extensive XP-SWMM Experience Provides City

Confidence in Our Stormwater Modeling Results

XP-SWMM Modeling Experience

Cincinnat. MS D, OH 1T Lick Run Watershed Desighn S S
N. KY SD1 ¥ Boone County 1 Upper Wool per Creek Watgrshed| Amsal vy
Dubuque, I A 7 Upper and Lower Bee Branch Creek Rest|lorati ¢n S
Frankfort, KY 1T €SO LTCP S

Gal ena, IL 7 Downtown Stormwater Pumping Station S
Jeffersonvill e, I N i Downtown Canal Project Feasibillity $tully
Kenosha, WI 1T Forest Park Area Stormwater Management S
Madi son, Wi T Willow Creek Watershed S

N. KY SD1 ¥ Woodl awn Creek Watershed Drainage | mprovem®ent s
Col umbus, OH i Blueprint Clintonville T Stormwater |[MafSageéemedht
Os hkos h, Wi T Campbell Creek Watershed S S
Owensboro RWRA i CSO LTCP S
Oshkosh, W 1 Sawyer Creek Watershed Alternatives S
Sterling, IL ¥ Locust Street Drainage I mprovement s S

UW- Madi son Arboretum, W 1 Phase 3 Stormwater Planning

UW- Madi son, WI ¥ West Campus Stormwater Master Pl an S
Wi s DOT ¥ Verona Road Interchange, Madi son, WI S




Work Plan Approach Results in Integrated Solutions
that Recognize Unique System Characteristics

CITY OF PADUCAH

STORM WATER DRAINAGE STUDY

Including:
* Analyses of Five Flood Prone Areas

* Drainage Design Criteria for Future
Development

* Funding Considerations

Past Reports and
Evaluations

{ F FLORENCE
| a & HUTCHESON, INC.

Consulting Engineers
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FLOOD PROFILES
PERKINS CREEK

FEDERAL EMERGENCY MANAGEMENT AGENCY.
MCCRACKEN COUNTY, KY
AND INCORPORATED AREAS
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City of Paducah, Kentucky

Information Needed to Document Flood Damage

ed from July 20 through July 24

0 that you will be asked to provide when you call one of the numbers

s of vehicles and the square footage
red by flood insurance or any other type of

ieah-McCracken County area a disaster, 2 news release will be issued
instructions on what 10 do next

arted repairs, keep all receipts and take pictures of any damaged
estroyed.

FEMA Flood Studies for Perkins, Crooked
& Cross Creek

JSA XPSWMM Modeling
of CSS




Our Process Asks Questions th
Comprehensive Inventory and Analysis

A Natural Systems A Policy Issues
A Built Systems A Existing and Planned Projects
A Community Character A Stakeholders
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Paducah Natural Systems 1 Hydrologic

Soils Groups (left), Wetlands (right)
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Paducah Comprehensive Plan Informs Future Planning
Considerations




Data Collection Approach Establishes Framework for
CSMP and Future Asset Management Program

A Field investigation

A Enhanced GIS shapefile
A Structure data X,y & 2)
A Condition assessment

A Open channel evaluations
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State-of-the-Art XP-SWMM 2D Modeling Platform
Provides Accurate and lllustrative Results

ADVANTAGES INCLUDE:
A Proper Representation of Flood Storage Volume
A Accurate Simulation of Overland Flood Routes

AVisuaI FI ooding Extent and Depths
Results to the Public

XP-SWMM 2d existing vs. proposed flooding depths and extents results.
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Proven Model Calibration and Validation Techniques
Provide Reliable Foundation for Sizing of Improvements
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McCracken County
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NERAD Imagery of the July 2015 Event Over Paducah

Woolper Creek Modeling Benefits from NEXRAD

ADocumented modeling results can increas




Flood Control Alternatives Needs to Consider Local
Context and Reflect Realistic Costs

A Sizing of Controls/LOS Cost-Benefit
A Feasibility and Constructability II Be_ngﬁt B,
A Cost of Proposed Controls E'Xop"edng;:;‘:;‘;'
A Reduction in Property Flooding
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Potentially Impacted Structures
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Relevant Case Studies

Rapid Run Watershed i Cincinnati, OH
FEMA / CSO Solution
Open channel conveyance

Winnetka, IL
Flat topo, Levee, CSS
Robust public engagement

Bee Branch T Dubuque, IA
Levee/Floodwall
Mississippi River
Flood Buyouts

Woodlawn Creek T Newport, KY
Construction of a dam
Allowed downstream development

Removed homes from floodplain r——




Comprehensive Solutions Extend Beyond Political and
Jurisdictional Boundaries

A Look Beyond Study Area

A Consider Partnerships
JSA

Paducah Parks Services

Delta Regional Authority

County
A Common Sense Approach

Contributing _
Watershed x




Our Preliminary Understanding and Observations

CROOKED CREEK
WATERSHED

Areas Affected: Buckner Ln.,
Oakcrest Dr., Oakcrest Apts.

Crovked Croek

ASELNE

July 7, 20157 Buckner Lane




