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Welcome Note from the
Conference Chair
Welcome to Norfolk and thank you for being a part of the
APWA Mid-Atlantic WRX Conference!
This year’s conference theme is Resiliency, with numerous technical sessions focused
on the topic to help you make your own community more resilient. Ann Phillips, Rear
Admiral, US Navy (Ret.), our keynote speaker, will discuss Coastal Adaptation and
Protection in Virginia, and the creation and implementation of a Virginia Coastal
Resilience Master Plan.
We kickoff the conference with the ROADEO at Harbor Park. This great venue allows
our equipment operators to demonstrate their skills at operating the equipment
necessary for public works projects, operations, and maintenance. Associated with the
event is a Touch-A-Truck program, where we will have hundreds of school children from
Norfolk getting up close with the equipment and people of public works.
In addition to the ROADEO, we have our traditional golf tournament, as well as the
all-new Bike Tour along the Elizabeth River. Then, on Wednesday evening, have our first
networking opportunity with the opening reception on board the USS Wisconsin. With a
live band, an excellent museum, food, drinks and wonderful views of downtown Norfolk
this will be an event to remember!
Unique this year, in the exhibit hall this year we have our first WRX of Art gallery. Come
see the unique “artwork” contributed by public works agencies within the chapter.
In addition, local artist Larry Bage will sculpt our logo from recycled metal and other
materials in the gallery on Thursday.
In another first for the conference, on Thursday evening we have our Brew Night in
the exhibit hall. This networking and social event will allow you to interact with other
attendees, as well as exhibitors.
This conference is only possible through the astonishing efforts of the many people
who have worked on the conference over the past year. I particularly want to express
my sincere gratitude and thanks to the members of Norfolk Public Works. They have
volunteered large portions of their time to plan, coordinate, and smoothly run the WRX
conference – the Chapter could not have done it without you.
Enjoy your time here at APWA Mid-Atlantic WRX,

Don Cole
2019 APWA WRX Conference chair
President-elect, APWA Mid-Atlantic
Vice President, Brown and Caldwell
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New This Year!
Wednesday Night Social
aboard USS Wisconsin
Come aboard and join us for an evening of fun on board
the USS Wisconsin! This unique event will take place on the
fantail of the ship, one of the largest and last battleships ever
built by the U.S. Navy.

Bike Tour Along the
Elizabeth River
Enjoy the breeze in the air and the gorgeous views of
downtown Norfolk while riding with a group along the
new Elizabeth River Trail. The best part? A rest stop at
Smartmouth Brewing Company for refreshments.
This event is sponsored by Whitman, Requardt & Associates.

WRX of Art Gallery
Walk through the WRX art gallery to check out unique public
works items contributed by public works agencies within the
chapter. Vote on the item that sticks out the most, to receive
the best of award. The winner will be announced at 6pm
during Thursday’s Brew Night event. Local artist Larry Bage
will sculpt the APWA logo from recycled metal and other
materials in the gallery during the conference.

Better-than-ever ROADEO at
Harbor Park

Technical Sessions
This will be like none other previously held! Resiliency is this
year’s conference theme and we will focus on all the things
we do as public works professionals to keep our communities
resilient. Although we advanced the due date of abstracts,
we received a record number of high-quality presentations.
Be a part of this highly educational event, where you will
learn how to make your own community more resilient. If
you are a professional requiring continuing education, your
attendance at the conference will allow you to complete most
(if not all) of your CEUs.

Come watch representatives from public works departments
across the Mid-Atlantic states competing with a snow plow,
backhoe, front-end loader, automated refuse truck, knuckle
boom, street sweeper, and line truck. Spend the day cheering
on your favorite competitor, check out new equipment on
display and participate in “Touch-A-Truck.” Interested in being
a part of Team Public Works? Bring your resume and take
advantage of our onsite job fair. There is plenty of parking for
those that drive and there is a light rail stop at Harbor Park
for those commuting from the conference hotel.
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Conference Keynote
Speaker Biography
Rear Admiral, Ann C. Phillips,
US Navy (Retired)
Ann C. Phillips is the Special Assistant to the Governor for
Coastal Adaptation and Protection for the State of Virginia.
Prior to joining the administration, she worked to address
sea level rise and climate impact on national security at the
regional, national and international level, and chaired the
Infrastructure Working Group for the Old Dominion Universityconvened Hampton Roads Sea Level Rise Preparedness and
Resilience Intergovernmental Pilot Planning Project.
Preceding her work on climate impact and sea level rise, Ann
served nearly 31 years on active duty. She had the honor to
commission and command USS MUSTIN (DDG 89) and to
command Destroyer Squadron 28. Her final Flag command
was as Commander, Expeditionary Strike Group TWO,
including all the Amphibious Expeditionary Forces on the
East Coast of the United States.
Ann earned a Master of Business Administration from The
College of William and Mary - Mason School of Business,
in 2016. She is a 1983 graduate of the University of
North Carolina at Chapel Hill. In addition, she is a certified
Chesapeake Bay Landscape Professional, Level 2.
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Harbor Park Light Rail Station

Conference Overview
for Wednesday
Wednesday May 15, 2019
ROADEO at Harbor Park

Golf Tournament at
Sewells Point

Exhibitor Set-Up

Norfolk Bike Tour

Conference Social on
Wisconsin at Nauticus

7 am
8 am
8:30 am
9 am
9:50 am
10 am
11 am
11:50 am
12 pm
12:30 pm
1 pm
2 pm
2:20 pm
3 pm
4 pm
5 pm
6 pm
7 pm
8 pm
9 pm

APWA WRX 2019 | Norfolk, VA | 7
APWA WRX
61ST ANNUAL CONFERENCE

NORFOLK, VA

May 14-17, 2019

Conference Overview
for Thursday
Thursday May 16, 2019
Exhibit
Hall Open

Chapter Meeting,
Awards, General
Session Welcome
in Paul D.
Fraim Center

Meals &
Snacks in
the Main
Ballroom

WRX of Art
Voting in
Exhibit Hall

Technical
Sessions
Pt. 1

Technical
Sessions
Pt. 2

Brew Night in
Exhibit Hall

Announce
WRX of Art
winner

Breaks
please
visit the
Exhibit Hall

7 am
8 am

Breakfast

8:30 am

7:30-9:30

9 am
9:50 am
10 am
11 am
11:30 am
11:50 am

Lunch
11:30-12:30

12 pm
12:30 pm
1 pm
2 pm
2:20 pm
3 pm

Snacks
2-5

4 pm
5 pm
6 pm
7 pm
8 pm
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Conference Overview for Friday
Friday May 17, 2019
Breakfast in the
Main Ballroom

Closing Session in the
Paul D. Fraim Center

Exhibit Hall Open

Technical Sessions
Pt. 1

Technical Sessions
Pt. 2

Breaks

7 am
8 am
8:30 am
9 am
9:50 am
10 am
11 am
11:50 am
12 pm
12:30 pm
1 pm
2 pm
2:20 pm
3 pm
4 pm
5 pm
6 pm
7 pm
8 pm
9 pm
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Technical Programs
Thursday May 16, 2019
Paul D. Fraim Center

Salon A

Salon B

Salon C

Stormwater/
Flood Control

Sustainability

Asset Management

Engineering &
Technology

11 - Structural vs.

19 - How Does Sea Level Rise

Non-structural Coastal
Protection Measures:
Lessons Learned in Louisiana
Applicable to the City of Norolk

18 - Stop the Tide, Save
12:30 pm
to 2:20 pm

the Storage: Solutions for
Flood Mitigation

33 - Flood Mitigation

Increase Storm Surge? Data
Fusion, Ground-truthing, and
Future-Proofing Case Studies
in Southeast Florida

Strategies for the Hague
Waterfront in Norfolk, Virginia

20 - Shifting from Reactive to

Preventative: How Indianapolis
Is Implementing Cost Effective
and Equitable Solutions
via Resiliency

34 - Keeping the Waves at Bay
– Coastal Resilience Through

42 - Rolling Out the New APWA Dune and Beach Restoration at
“Infrastructure Report”

Chic’s Beach

35 - Crossing the Streams
30 - Preparing for the Flood:
Meeting Climate Challenges
with Co-benefits

– Coordinating Stormwater
Infrastructure Design with
Coastal Flood Protection,
Landscape Architecture, and
Utilities to Create Resilience
in Norfolk

48 - Envision – The Nexus of
Public Works, Sustainability,
and Resilience

Break

3:00 pm
to 4:50 pm

3 - Innovative Solutions for

2 - A More Resilient Caroline

4 - Rehabilitating for

Community Resilience

County, Maryland, How About
Your Community?

25 - Pivoting to the Future:

31 - Norfolk Navigates

8 - Coastal Resilience for

9 - Amphibious Structures as a

10 - Capturing Infrastructure

28 - Out of Sight, Out of Mind:

Planning for Flood Resilience in
Virginia Beach

32 - How to Comply with
MS4 Compliance

Flooding Risks through Layered
Resiliency Strategies

38 - Soil Moisture: The Most
Important Factor for the
Survival of Street Trees

Resiliency: Preserving a City’s
Water Supply and Protecting
Against Flooding
Industrial Facilities

Assets in the Field:
Transitioning from Analog
to Digital Data Collection
using GIS

6 - SCADA Monitoring System:
Stormwater Pumping in
the Cloud

Method of Flood Mitigation

Lessons Learned Coordinating
Utilities with Implementation of
Large Scale Coastal Resiliency

Don’t forget to stick around for Brew Night at the Exhibit Hall
from 5-7pm after the Technical Sessions!
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Technical Programs

Friday May 17, 2019

8:00 am
to 9:50 am

Paul D. Fraim Center

Salon A

Salon B

Salon C

Stormwater/
Flood Control

Construction
Management

Management

Water/Wastewater

12 - BMP Retrofit Planning,

29 - Redundancy in

17 - Positioning Your Utility

Design, & Construction
Lessons Learned

Distribution: Transmission
Main Installation Phase 2 (16”
to 36” Pipe)

22 - Towards Resilient

36 - Virginia Stormwater

45 - The Owner Said On-Time

40 - Failing to Plan is Planning 24 - National Best Lessons

Management Program Nutrient
Offsets and Why I Should Care

41 - It’s Time to Update:

Innovative Stormwater Utility
Evaluation and Credit Tools

and On-Budget, But What Does
that Really Mean?

13 - Innovative Multiple

Outcomes Approach Leads to
Neighborhood Improvements

for Long-Term Resilience:
Compliance with America’s
Water Infrastructure Act
of 2018

Organizations: Development
of Adaptive Capacity
Assessment Criteria

to Fail: The Importance
of Planning and Program
Management in Disaster
Recovery Management

Learned in Resiliency

37 - What If Plants Die in the
Bioretention Areas?

Break
Paul D. Fraim Center

Salon A

Salon B

Salon C

Stormwater/
Flood Control

Streets, Roads, & Bridges

Professional
Development

Water/Wastewater

21 - Empowering Young

14 - Crafting a Crisis

44 - Mid-Atlantic Public Works

15 - Communicating

27 - Vigilantes on the Loose:
How Physical Modeling of a
Stormwater Pump Station
Allowed for Deviation of
ANSI Standards in a Coastal
Resiliency Design
10:00 am
to 11:50 am

7 - The “HOW” of

Professionals with a Network to
Lean On.

Pavement Management

26 - Design of Manufactured
Treatment Devices (MTD) for
Stormwater Management
in Virginia Beach
– Lessons Learned

23 - Successful Stream

Restoration on Private Property

Communications Plan: How to
Be Prepared for Any Emergency

Institute, What’s in it for You!

47 - Case Study - Successful

Recovery and Partnering,
“George Washington Memorial
Hwy Improvements”

Chemical Contaminants to
Your Customers

16 - A New Sustainable Fresh

Water Supply for the City of
Marco Island: How Aquifer
Storage and Recovery Secured
a Water Future

46 - DPW - Directors Diversity
Round Table

12:00 pm to 12:30 pm - Closing Session in the Paul D. Fraim Center
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Exhibitor Listings
Exhibit Hall
Booth #

Company

Booth #

Company

7

Jackcrete of Virginia

40

Info Tech, Inc.

8

TreeDiaper

41

Business Development Solutions

9

LaBella Associates PC

42

Sealmaster Delmarva

10

Aquaphalt

43

OPW Fuel Management Systems

11

Beehive Infrastructure Management

44

Sweeping Corporation of America

12

AP/M Permaform

45

Moffatt & Nichol

13

Applied Polymerics Inc

46

Magellan GPS

14

City of Hampton

47

VA LTAP

15

UNIQUE Paving Materials Corp

48

Mid-Atlantic Loadrite

16

Tri State Utilities

49

NC Sheriffs' Association

19

GovDeals, Inc.

50

AH Environment Consultants

20

Southeast Cement Promotion Association Inc

51

Dimensional Products

21

Parker-Helac

52

FASTER Asset Solutions

22

FORTA Corporation

53

Cintas Corporation

23

Advanced Rehabilitation Technology

54

Pavement Technology, Inc

24

OilQuickusa

55

The Kercher Group, Inc.

25

Norfolk Truck Center Inc

56

Paveway Systems, Inc.

26

GVM Inc Snow Division

17, 18

Atlantic Machinery, Inc.

28

Sherwin Industries

29

Right Pointe, LLC

30

MARYLAND INDUSTRIAL TRUCKS, INC

31

Associated Asphalt

32

Virginia Beach Booth

Booth #

33

Virginia Public Works Equipment Company

1

Clark Nexsen

34

Carter Machinery Co Inc

2

Brown and Caldwell

35

CrowderGulf

3

Godwin Group

37

Ingevity

4

Volkert

38

Municipal Safety Supply

5

Arcadis

39

PWI Booth

6

Precision Safe Sidewalks

Gold Sponsor Booths
Company
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Exhibit Hall
Vendor Presentations
Title

Company

Presenter

Time

Not Your Father’s Auction – Merging Technology and Vendor
Insight to Ensure Transparency and Accountability in Your
Surplus Program

GovDeals, Inc.

Les Baily

12:00 pm to
12:20 pm

Value Engineering Using Asphalt Reinforcing Fibers for
Asphalt & MicroSurfacing

FORTA Corporation

Mike Jenkins

12:30 pm to
12:50 pm

Repairing Asphalt in Wet and Cold Conditions

Aquaphalt

Michael Wertheim

1:00 pm to
1:20 pm

Say NO to Inaccurate Bucket Counts and Time Consuming
Talley Sheets with Loadrite Scales

Mid-Atlantic Loadrite

Melinda Tyree and
David Hagar

1:30 pm to
1:50 pm

JACKCRETE: Advanced Concrete Solutions

Jackcrete

Bryan Heldreth

2:00 pm to
2:20 pm

The Power of Route Digitization and Execution for
Municipal Fleets

Magellan GPS

Link Cheng

2:30 pm to
2:50 pm

Fostering Resiliency by Automating the
Construction Workflow

Info Tech

Gavin Diaz

3:00 pm to
3:20 pm

Dump Trucks... Thinking Way Outside the Box

The Godwin Group

Pat Godwin

3:30 pm to
3:50 pm

Sidewalk Asset Management

Precision Safe
Sidewalk

Julian Brooks

4:00 pm to
4:20 pm

VRAM - Longitudinal Asphalt Joint Solution

Associated Asphalt

Bruce Rideout

4:30 pm to
4:50 pm
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Conference Sponsors
Premier Sponsor
Clark Nexsen is a full-service
engineering, architecture and planning
firm with 425 employees corporatewide and 250 in Virginia. Founded
in 1920 in Lynchburg, Virginia, Clark
Nexsen has emphasized measured
growth and financial stability,
strategically moving into new markets
and locations to create a company
our clients can rely on today and into
the future. The transportation market
accounts for 20% of the firm’s annual
revenue and employs 124 engineers,
planners and landscape architects
producing engineering design,
planning documents and landscape
architecture plans. We serve our
Virginia transportation clients from our
headquarters in Virginia Beach, Virginia
and from offices in Vienna, Richmond
and Roanoke, Virginia, including 6 other
offices in the US.
Clark Nexsen’s core transportation
practice is targeted to traffic
engineering, roadway and bridge design,
and bridge analysis and inspection
services in support of state DOT’s and
municipal clients. Successful projects
of this nature include the appropriate
supporting engineering disciplines;
hydraulics and hydrology (including
stormwater management), traffic
engineering analysis and design, utility
relocation and design and roadway
lighting. We understand the challenges
presented by tight timelines and even
tighter budgets, and we are focused
on partnering with our clients to design
solutions that last.

Transportation Engineering
Transportation Planning
Traffic Engineering & Studies
Bridge Design & Inspections
Utility Engineering
Hydrology & Hydraulics
Stormwater Management
GIS & Mapping
Field Inspection/Inventories
Site Development
Architectural Services

Partner. Discover. Transform.

clarknexsen.com

Offices in Roanoke + Richmond + Vienna + Virginia Beach
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Conference Sponsors
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APWA WRX Award Winners
2019 Individual Award Winner
Award Type

Award Given

Award Winner

Recipients Company

Contractor of the Year

1st

Shoreline
Craftsmen, LLC

Shoreline
Craftsmen, LLC

Donald S. Frady

1st

Bridge Maintenance
Team

City of Richmond

Non-Public Contact Customer Service Award

1st

Andrea Taton

City of Virginia Beach

Public Contact Customer Service Award

1st

Lori Brashears

City of Virginia Beach

Robert S. Hopson Leadership Service Award

1st

D. Jason LaSalle

Chesapeake
Public Works

Exceptional Performance Award (Journalism)

1st

Karen Self and
Sherry Wright

City of Newport News

Technical Innovation Award

1st

Asset
Management Division

City of Newport News

Consultant of the Year

1st

Donald S. Frady

Honorable Mention

Amy Green

York County

Donald S. Frady

Honorable Mention

Casey Magruder

City of Norfolk

Donald S. Frady

Honorable Mention

Debra L. Oliver

Prince William County

Donald S. Frady

Honorable Mention

Kevin Brookshire

Chesapeake
Public Works

Non-Public Contact Customer Service Award

Honorable Mention

Beth Blanchard

Chesapeake
Public Works

Non-Public Contact Customer Service Award

Honorable Mention

Sarah Lovely

City of Norfolk

Public Contact Customer Service Award

Honorable Mention

Jeff Spencer

Chesapeake
Public Works

Public Contact Customer Service Award

Honorable Mention

Justin Shafer

City of Norfolk

Public Contact Customer Service Award

Honorable Mention

Michele (Shelly) Weaver

City of Newport News

Robert S. Hopson Leadership Service Award

Honorable Mention

Marc Aveni

Prince William County

Robert S. Hopson Leadership Service Award

Honorable Mention

Michael B. Sawyer

City of Richmond

Robert S. Hopson Leadership Service Award

Honorable Mention

Raymond Snedecor

City of Norfolk

VHB, Inc
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2019 Project of the Year Award Winners
Project Category

Project Div

Public Works Project of the Year

Pub Agency

Disaster or Emergency
Construction Repair

Less than $5 M

Beach Avenue Living
Shoreline Restoration

City of Norfolk

Environment

Less than $5 M

Cooley Road Stream Restoration

James City County

Environment

Less than $5 M

Dewey’s Creek Phase 1

Prince William County

Structures

$5 M to $25 M

John Marshall Library

Fairfax County

Structures

$25 M to $75 M

Chesapeake Public Safety
Operations Center

City of Chesapeake

Structures

$25 M - $75 M

Virginia Beach Housing
Resource Center

City of Virginia Beach

Structures

Less than $5 M

Williamson Road Branch Library

City of Roanoke, Virginia

Transportation

Less than $5 M

College Drive Roundabout

City of Suffolk

Transportation

$5 M to $25 M

Nansemond Parkway/
Portsmouth Boulevard
Corridor Improvements

Cities of Suffolk and
Chesapeake

Transportation

$5 M to $25 M

East Riverfront Transportation
Improvement Project

City of Richmond

Transportation

$25 M to $75 M

Military Highway CFI & Widening

City of Norfolk/VDOT

Donald S. Frady

Honorable Mention

Kevin Brookshire

Chesapeake Public Works

Non-Public Contact Customer
Service Award

Honorable Mention

Beth Blanchard

Chesapeake Public Works

Non-Public Contact Customer
Service Award

Honorable Mention

Sarah Lovely

City of Norfolk

Public Contact Customer
Service Award

Honorable Mention

Jeff Spencer

Chesapeake Public Works

Public Contact Customer
Service Award

Honorable Mention

Justin Shafer

City of Norfolk

Public Contact Customer
Service Award

Honorable Mention

Michele (Shelly) Weaver

City of Newport News

Robert S. Hopson Leadership
Service Award

Honorable Mention

Marc Aveni

Prince William County

Robert S. Hopson Leadership
Service Award

Honorable Mention

Michael B. Sawyer

City of Richmond

Robert S. Hopson Leadership
Service Award

Honorable Mention

Raymond Snedecor

City of Norfolk
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2

A More Resilient Caroline County, Maryland, How About Your Community?
A description of my recent project to make Caroline County, MD, more resilient to climate change. How to prepare for weather events and help
our rural community to be less vulnerable. I’ll describe some typical pitfalls to expect when preparing a small, limited income county like ours.
Speaker – Jake Jacobs, Caroline County, Maryland.

3

Innovative Solutions for Community Resilience
In 2017, the City of Hyattsville obtained funding from the Maryland Department of Natural Resources Community Resiliency Grant Program to
address flooding within the City of Hyattsville, Ward 1. Ward 1 includes the area surrounding Hyattsville’s Department of Public Works facility,
the CSX railroad, and some older neighborhood communities with dead end cul-de-sacs. It is situated near the confluence of the Northeast
and Northwest branches of the Anacostia River. Existing grey stormwater infrastructure is limited, and localized flooding is common after storm
events. Specific goals of this project include; 1) Completing a stormwater infrastructure systems analysis for a specified drainage area within the
City to determine the system’s existing capacity to control stormwater and localized flooding; 2) Utilizing at least two methods of communication
to ensure that the community is engaged, and community needs are incorporated in prioritizing green and grey stormwater and localized
flooding solutions; 3) Increasing the awareness and understanding of risk in the project area to produce a measurable reduction of current and
future vulnerability to flooding; and 4) Preparing and approving a stormwater retrofit improvements plan that identifies and prioritizes green
and grey solutions. Our presentation will discuss the analysis of existing conditions, community outreach, actionable project outcomes and the
on-going project and partnership with Maryland Department of Natural Resources, the Low Impact Development Center, Weston and Sampson,
and the City of Hyattsville. Speakers - Lesley Riddle, City of Hyattsville, Maryland and Emily Clifton, Low Impact Development Center.

4

Rehabilitating for Resiliency: Preserving a City’s Water Supply and Protecting Against Flooding
Tomhannock Reservoir, managed by the State of New York Department of Environmental Conservation, underwent rehabilitation to address
the earth-filled dam’s failing bottom outlet, and ensure the system’s resiliency. The 310’ by 60” riveted steel pipe was leaking and threatening
collapse – a scenario that would have caused significant flooding, should the entire reservoir drain into populated areas downstream. On the
reservoir side, the inlet is about 40’ below the reservoir surface, and closed by a gate that opens to release water. On the downstream side,
to prevent erosion, the pipe opens into a diffusion chamber that diverts water to four short 30” pipes. Parts of the reservoir, which is over 5
miles long and holds 12.3 billion gallons when full, date back to 1900, and the system provides the only water source for the nearby city of
Troy. Draining the reservoir for repairs is nearly impossible. Without access from the reservoir side, all work needed to be done from the diffuser
chamber – a small space about 4.5’ wide, 5’ high, and 12’ long. A centrifugally cast concrete pipe technology was selected to repair the failing
pipe, with a spincaster spraying thin layers of fine aggregate composite concrete onto the pipe interior. The design called for a 1” application
of high-strength material, however a little over 1.5” was applied, to cover the thick bolt heads completely and ensure a longlasting, water-tight,
rehabilitated pipe. The chosen system provided an economically, environmentally, and structurally sound solution to a challenging and critical
municipal water source. Speaker - Scott Kelly, AP/M Permaform.

6

SCADA Monitoring System: Stormwater Pumping in the Cloud
With the increase in significant storm frequency, there is an increased need to monitor and control storm water to minimize the impacts
associated with flooding. Based on the geographic location of Virginia Beach, Virginia adjacent to the Chesapeake Bay and the Atlantic Ocean,
the city is vulnerable to coastal and shallow flooding. In order to minimize the adverse effects of a significant storm event, a SCADA system
was installed in all 16 storm water pumping stations and a tide gate in the beach district of the city in 2017. Previous attempts made to install
a SCADA control systems were unsuccessful. This presented challenges in the migration of older technology installed in the storm water
stations with a newer cloud based technology. Systems range from hard-wired based to pump logic controller (PLC) controls without detailed
documentation. After reviewing the equipment and practices, Public Works contracted McKim & Creed to assist with recommendations and
assistance to maximize use of the existing hardware to implement a working cloud based SCADA system. McKim & Creed worked with Verizon
Wireless to install and host the cellular mobile private network, and Trihedral to implement a redundant VTScada HMI system. The cellular
network eliminated the need for the system to go through the City network, alleviating access and security concerns held by City IT staff. The
VTScada HMI system can be viewed on any device with a web browser and internet connectivity. The system includes text and email alarm
notification as well as trending and data logging. Speakers - Mark Jones, City of Virginia Beach and Mike Stoup, McKim & Creed.
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7

The “HOW” of Pavement Management
In this brief presentation, we will walk through common distresses from top to bottom of the pavement deterioration curve and emphasize the
right treatments for the different severity and extends of environmental, structural, and functional distresses. Emphasis will be placed on FHWA’s
3Rs (The right treatment for the right roadway at the right time). The “HOW’ of successfully applying the different treatments is the million-dollar
question. Through a comprehensive plan which manages change and minimizes risk we will address the “HOW”. In order to achieve success,
a plan is needed that incorporates all facets of pavement management; we will provide the attendee with all of the pieces of the complete
pavement management puzzle. Speakers - Ken Holton, Pavement Technology, Inc. and Steve Lander, The Kercher Group, Inc.

8

Coastal Resilience for Industrial Facilities
Industrial sites have unique assets that can be exercised in the development of coastal resiliency plans and measures. Many of these sites
have resources that are used in the execution of core activities that can reassigned toward carrying out flood mitigation measures in the face
of expected storms or flood events which are not readily available to public agencies. Conversely, there are demands and restraints on these
same industrial facilities that public agencies are not subject to. Any coastal resilience plan that does not consider these constraints is not
adequately addressing the mission of that facility. The average return on investment is coastal resilience is 6 to 1. The return is realized through
loss prevention. The losses are both loss of assets and loss of revenue due to disruption to normal operations. The key to realizing this return
is know which assets need to be protected, how they should be protected and implementing a system that protects these assets with minimal
disruption to normal operations. Geospatial technologies can not only visually display locations of critical assets ( with relevant details about the
asset) but also model scenarios of impact. These models could then serve as strategies for preparedness, mitigation and response in the event
of a flooding event. Evolving these strategies further could lead to a best practices repository where practices could be coupled to scenarios and
potential interventions / solutions. While this presentation is focused on the impact of coastal storms and coastal flooding, the lessons learned
can generally be applied to any threat to a facility’s resiliency. Speakers - David Pryor and Pravin Mathur, Clark Nexsen.

9

Amphibious Structures as a Method of Flood Mitigation
Rising seas and sinking land promise increased flooding in the Mid-Atlantic coastal region of the US. While catastrophic flood events are
devastating to coastal communities, even smaller “nuisance flooding” can impact a community by closing roadways and damaging low-lying
structures. Currently, flooding is mainly addressed through two methods of mitigation: structural elevation and evacuation/abandonment.
Structural elevation can be expensive and relies heavily on the accuracy of flooding predictions, while community evacuation and infrastructure
abandonment can disrupt the societal bonds within communities and is often considered an undesirable option. This presentation aims
to introduce a 3rd option in flood mitigation: amphibiation. Two case studies will be examined: the LIFT house, an amphibious dwelling in
Bangladesh, and a hypothetical design for an amphibiated road segment. By utilizing buoyancy as a means of flood adaptation, amphibiation
has the potential to offer a dynamic alternative to structural elevation that can account for the ambiguity in flooding predictions while avoiding
the detrimental effects that evacuation and abandonment can have on a community. Speaker - Zane Havens, Clark Nexsen.

10

Capturing Infrastructure Assets in the Field: Transitioning from Analog to Digital Data Collection using GIS
The City of Newport News’ Department of Public Works has used a GIS-centric asset management system for 15 years. The Asset Management
Division is responsible for maintaining the enterprise infrastructure asset GIS layers integral to this program. Historically, the Asset Management
Division was made aware of infrastructure assets missing from the system via a paper form accompanied by a hand-drawn map. This workflow
was cumbersome for both frontline professionals and the GIS staff. By deploying a GIS-based mobile solution the process was streamlined
and quality control was improved; thus instituting paperless workflow. Speakers - Kirstin Runberg-Platt and Jacqueline Stephan, City of
Newport News.

11

Structural vs. Non-structural Coastal Protection Measures: Lessons Learned in Louisiana Applicable to the City
of Norfolk
The New Orleans and Norfolk regions are similar in population, size, and vulnerability to impacts from sea level rise and flooding. Flooding in
these regions crosses all income levels and impacts residents, businesses, property, and economic viability. As a result of Hurricane Katrina
and other extreme rainfall events, the New Orleans region strengthened its flood protection system, also known as the Greater New Orleans
Hurricane and Storm Damage Risk Reduction System. Led by the U.S. Army Corps of Engineers, the HSDRRS includes a combination of pump
stations, floodgates, storm surge barriers, internal drainage improvements, and non-structural measures located throughout the region. The
system is designed to protect the region against a 100-year level of storm surge. An increase in flooding, from both rainfall and tidal events,
has demonstrated the need for a similar system to protect the Norfolk region. The Norfolk Coastal Storm Risk Management Feasibility Study
includes structural and non-structural flood protection measures similar to the HSDRRS. This presentation will provide an overview and
description of the structural and non-structural measures of the HSDRRS, the similarity of proposed measures in the Norfolk region, and lessons
learned during planning, design, and implementation. The lessons learned during development of the HSDRRS are applicable to the Norfolk
region and should be taken into account as flood protection measures are planned and implemented. Speaker - Dean Goodin, GHD, Inc.
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12

BMP Retrofit Planning, Design, & Construction Lessons Learned
There are thousands of stormwater best management practices (BMPs) which were constructed according to older, less efficient design
standards or that may be reaching the end of their useful service life. These older BMPs can be retrofitted to current design standards to
increase treatment efficiencies and maximize pollutant reduction while minimizing implementation costs. However, retrofitting stormwater
BMPs can present many challenges which differ from the design of BMPs for new development. These challenges include the assessment and
prioritization of existing BMPs to retrofit, selection of BMPs to get the highest level of pollutant removal for the identified pollutants of concern,
design of selected retrofits to overcome difficult site conditions and fit within the available footprint, and construction of retrofits within the
footprint an active stormwater BMP. This presentation will share lessons learned in the planning, design, and construction of BMP retrofits to
meet MS4 permit and TMDL requirements. This will include the identification of key elements that need to be included in the design of retrofits
and an overview of nutrient load reduction calculations. Lessons learned will be presented in a Case Study of a BMP retrofit that converted
three existing extended dry detention basins into innovative enhanced BMPs that increase pollutant load reductions and protect downstream
resources. Speaker - Chris Soldan, Arcadis U.S., Inc.

13

Innovative Multiple Outcomes Approach Leads to Neighborhood Improvements
The City of Norfolk Department of Public Works- Stormwater collaborated with the Department of Utilities to provide a holistic improvement
approach to the aging Fairmount Park neighborhood. Through special funding, utility improvements for water and sewer along with drainage
and right of way improvements were feasible to design and construct together. With limited budgets, this collaborative approach was proven
to maximize the improvements for both departments. This multi-phase, multi-year program began in the early 2000’s with the concept of
completing one design phase and construction phase per fiscal year. The presentation will focus on the details of this collaborative approach,
how funding changes alter the design and construction phase and how regulations have transformed for stormwater improvements since the
program’s inception. Photos before, during and after will be shared as well as other cobenefits such as how other City of Norfolk initiatives
such as tree canopy and pedestrian connectivity were woven into this program. BENEFITS OF PROGRAM – Cost savings approach to construct
all improvements per phase to minimize future disruptions to the citizens; collaboration between multiple departments. STATUS – Design and
construction are complete for 13 phases. Phase 14 construction will be completed by summer 2019. Phase 15 is the final phase and is currently
in design with construction estimated for FY2020. Speakers - Alan Davis, Hazen and Sawyer, and Rey Hernandez, City of Norfolk, Virginia.

14

Crafting a Crisis Communications Plan: How to Be Prepared for Any Emergency
Today’s media landscape creates unique concerns for water utilities. While unplanned issues with our infrastructure can occur at any moment,
operations are also at risk from unforeseen events where nothing has actually gone wrong. Social media, especially the major platforms, provide
a vehicle for customers to gain negative attention for any perceived problem – even one that is completely false – before a utility has a chance
to respond. Over the last two years, utilities in North Carolina, South Carolina, and Texas have been hit with the impacts of negative news about
their water quality, leading to the need for a wide range of reactive emergency communications to the press and the public. The presentation
will break down the crises and how the differences in the utilities’ responses helped and hurt their causes, including with activists like Erin
Brockovich, with whom we have worked. The talk will detail the need for an allencompassing, crisis communications plan, not just one that
covers major infrastructure and asset-related incidents. Speaker - Mike McGill, WaterPIO.

15

Communicating Chemical Contaminants to Your Customers
Water utilities/operations have long relied on regulatory guidance to help them handle discoveries of contaminants of emerging concern.
Unfortunately, advances in water testing are vastly outpacing the regulatory process. As a result, several “new” chemical contaminants are being
found in parts-per-trillion (ppt) amounts and on a regular basis. The growing drumbeat of chemical discoveries across the country represents
the single greatest threat to public confidence in drinking water. At an EPA Community Engagement Meeting EPA held this past summer, the
EPA’s own experts said that while an estimated there were an estimated 5,000 chemicals not yet found in our waterways, the agency had toxicity
assessments for five of them. Five. As regulators struggle to figure out the proper path, scientists are searching for more chemicals in more
waterways in the interest of protecting public health. When chemical contaminants are discovered largely by these academics and then revealed
to the public by the press, the negative attention they gain can catch utilities/operations off-guard, permanently harming their credibility. If
you use a river or reservoir for your source water, the question is likely not an “if you will have to deal with chemical discoveries” but “when.”
WaterPIO has been in the middle of informing the public about chemical contaminants in drinking water since 2008. We are currently working
on this issue in North Carolina, where several contaminants were found in the drinking water for 300,000 people after nearly 40 years of mostly
legal dumping by a nearby chemical company. Speaker - Mike McGill, WaterPIO.

16

A new sustainable fresh water supply for the City of Marco Island: How Aquifer Storage and Recovery secured a
water future.
The City of Marco Island, an island geographically isolated from developable freshwater resources, built infrastructure to ensure future water
sustainability. The City investigated alternative water technologies and supplies to meet potable demands as it faced multiple challenges
including seasonal population swings, declining water quality of existing brackish groundwater resources, and a challenging regulatory
environment for development of freshwater resources. Here we present details on an Aquifer Storage and Recovery (ASR) system that the City
developed to supplement its water supply needs. The City relies upon raw surface water sourced from reservoirs created from re-purposed
quarries and supplements the water supply during peak demands by withdrawing brackish groundwater from an aging wellfield. The quantity of
raw surface water available primarily depends upon regional wet/dry season variations in precipitation. Furthermore, the quarries are located
within rapidly developing watersheds that are increasingly impacted by altered surface runoff patterns. Compounding the complexity of the
City’s potable water needs, the area undergoes significant water consumption swings between the summer and winter seasons with peak
annual demand occurring contemporaneously with the period of minimal precipitation and limited available surface water. The ASR system is
recognized for its excellent, cost effective operating history and currently meets nearly 15% of the City’s annual demands with the potential to
double production in the future. The key to its success is the flexibility of the ASR system to provide water as needed to accommodate highly
variable demand periods to supply water to the community. Speaker - John Mayhut from RK&K.
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17

Positioning Your Utility for Long-Term Resilience: Compliance with America’s Water Infrastructure Act of 2018
The Federal Government recently passed Safe Drinking Water Act Updates requiring resilience building actions be taken by community water
systems. This is the first time since the Bioterrorism Act of 2003 that similar requirements were in place. Much has changed in the industry
since 2003. While some utilities and regulatory agencies have worked to set the curve in building resilience, much of the industry will be
playing catchup to be compliant. This presentation will recap the regulatory updates and provide guidance on industry best practices. The focus
will be on steps a water utility can take to address these new regulations and establish a program for updates every 5 years, as required. The
presentation will include a review of where resilience in the industry started, where it is today, a review of standards and guidance documents,
how utilities can take an enterprise risk and resilience management perspective, and integration of these activities with other sector best
practices like asset management and master planning. Speakers - Corrine Ketchum, Sarah Moore, and Andrew Orht, Arcadis U.S., Inc.

18

Stop the Tide, Save the Storage: Solutions for Flood Mitigation
When Hurricane Matthew hit the east coast in the fall of 2016, significant amounts of rainfall (i.e., nearly a foot) fell in Virginia Beach, causing
flood damage to hundreds of homes in low-lying areas. As a result, the City has embarked upon an extensive, multi-year, multi-phase flood
mitigation infrastructure improvement program. The goal is to increase the City’s resiliency to future storms, mitigate flood impacts to buildings,
and improve the accessibility of roadways for residents and emergency services. Due to the nature of the area (i.e. low elevations & tidal
influence), there is NOT a single solution that can be implemented to solve the issues. Instead, a combination of sequenced improvements is
required. The overall Program concept is the “BERM-POND-PUMP” method. The tide gates & barriers block the incoming tide thereby increasing
the available storage capacity within the system (i.e., the “BERM” and “POND” elements). The “PUMPS” are used to draw down the water levels
prior to the storm event and to prevent rainfall flooding behind the barriers (i.e., “BERMS”) during the storm. This presentation will highlight the
overall Program, which proposes: Two stormwater pump stations (750 and 1,400 cfs); Tide gates spanning up to 120 feet; Flood barriers; and
56,000 linear feet of new storm drain ranging in size from 24 to 84-inches. The presentation will address the program challenges, examine the
study methodology, discuss alternatives evaluated, and present recommended solutions, levels of protection, and project phasing. Speakers Nicole Dane, Dennis Dunham and Ian Kaliakin, Michael Baker International, Michael Mundy and Michael Bumbaco, City of Virginia Beach.

19

How Does Sea Level Rise Increase Storm Surge? Data Fusion, Ground-truthing, and Future-Proofing Case Studies in
Southeast Florida
South Florida’s most vibrant and populous cities have been ranked among the world’s most vulnerable cities in terms of financial exposure to
sea level rise (SLR). The region has a unique situation: low-lying porous limestone geology, high water table, high-valued coastal properties,
treasured ecosystems, and dense populations at risk. How can we communicate risk in a way that inspires positive change? Here is what doesn’t
work: SLR cannot be looked at in terms of static increments of rise along the projections going to 2100. While just a few inches of SLR over
the next decade does not look catastrophic on an inundation map, those few inches can bring a storm surge much further inland. SLR adds to
extreme tides and compound flooding, leading to infrastructure failures and compromised drainage. There are tipping points beyond which
damages increase dramatically. Many coastal cities lack accurate data on their stormwater infrastructure and drainage systems. Recognizing
that better data will lead to more informed decision-making and will ultimately reduce losses, this paper presents innovative modeling, groundtruthing, and data visualization tools for assessing the impacts of future flood risk on natural and built assets. A range of NOAA tools will be
shared for data visualization references. Results show how areas vulnerable to storm surge will expand with future SLR. Identifying vulnerable
infrastructure for protection will help cities prioritize for current and future risks. This presentation examines the challenges, but also explores
solutions that align with natural processes such as the tides and the water cycle. Speaker - Keren Bolter, Arcadis U.S., Inc.

20

Shifting from Reactive to Preventative: How Indianapolis Is Implementing Cost Effective and Equitable Solutions
via Resiliency
Resilience can be integrated into maintenance and operations to avoid losses. Cities and Utilities are looking towards new approaches to
continue to safely provide services while maintaining regulatory compliance and supporting residents in being safe and prepared. Increasing
challenges include shocks from extreme weather events and chronic stresses such as aging infrastructure. This presentation highlights ways
to shift from being solution-oriented to prevention-focused. Optimization, prioritization, and prevention are three key mechanisms for driving
resilience, along with consideration of cascading impacts from other sectors. The Thrive Indianapolis Plan is an actionable plan which weaves
resilience into all the City’s sectors, aiming to ensure that communities most vulnerable to a changing climate are identified, and that actions
and strategies to reduce exposure to hazards and climate impacts are prioritized. The Plan includes a Disaster & Climate Risk Vulnerability
Assessment and a Community Equity Impact Assessment. As Indiana becomes more reliant on its urban centers, it is vital for leaders to assess
their priorities and pathways to urban sustainability and resiliency. This presentation will focus on the GIS results which related the sensitivity of
various systems to projected changes in climate, including the relationship between poverty and flood risk. One challenge was applying limited
data to provide compelling results which show where the likelihood and consequences of climate risks are most severe. A social vulnerability
index was overlaid with datasets which were used as proxies for risk, including age, stormwater complaints, impermeable surface areas, flood
zone, land use and green infrastructure initiatives. Speaker - Keren Bolter, Arcadis U.S., Inc.

21

Empowering Young Professionals with a Network to Lean On.
Transitioning early in your career whether it is from college to the workplace, or between workplaces, adapting to the new environment can be
challenging. More often than not, other professionals have gone through similar experiences, and with the right guidance may be able to provide
a network to lean on. We will give insight into different experiences and how we dealt with them. We created a YP group within our organization
for collaboration, teaching, and career development. We hold brownbag sessions aimed at a learning topic each week, picked from a list of
interest areas identified by the group, as well as keeping up to date on each other’s projects and workloads. We will discuss how this space
has encouraged us to speak up about new ideas, solutions, career interests, concerns and other general topics of interest to our YP group. As a
result, YPs have improved their visibility and voice within the office and region. This strengthens the trust and communication between coworkers
and managers. Speakers - Ingrid Petterson, Giovana Batista, and Hanna Montoro, Arcadis U.S., Inc.
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22

Towards Resilient Organizations: Development of Adaptive Capacity Assessment Criteria
With the globalized, dynamic and highly-networked environment, disruption from one element of a complex system can lead to cascading
effects to its other elements. Building resilient organizations in this complex world is a great challenge in both public and private domains.
Traditional risk assessments that are widely used in the world of business today focus primarily on a myopic identification, prioritization, and
mitigation of risks. However, this traditional approach is not sufficient in today’s dynamic business environment. In order to make organizations
more resilient, it is crucial to complement traditional risk management with new approaches that highlights organization’s readiness to deal
with unanticipated risks. The notion of Adaptive Capacity is key in assessing organizational resilience and promotes adaptation to changes and
circumstances brought by disruptive events – within and outside the organization. This research identifies organizational criteria that enable
and promote resilience in organizations and develops a methodology to assess its Adaptive Capacity. Speakers - Abdulrahman Alfaqiri and Ariel
Pinto, Old Dominion University.

23

Successful Stream Restoration on Private Property
Restoration of streams on private property is often a difficult task, but when cooperation and close coordination is a top priority they can be very
successful projects. For James City County, two projects along Cooley Road presented this challenge. At both locations stormwater enters the
system from culverts under Cooley Road and flow through a residential area in close proximity to homes. The sites have experienced significant
channel erosion due to the large stormwater volumes that the systems receive. This has caused significant incision into the highly erodible
substrate of the ravines. The restoration plan for both sites included using natural channel design methods by constructing a series of steppools, consistent with a Rosgen B type channel, to help dissipate flow energy and effectively drop the streams 8-11 feet between the roadway
culvert inverts and the stream bed at the bottom of the ravine. At 130 Cooley Road, approximately 25 linear feet of CMP pipe was removed,
and the stream was daylighted. The lower section of both sites included adjusting the crosssection to mimic the geomorphology indicative of a
Rosgen C channel to help stabilize banks, by creating point bars at meander bends, and improve hydraulics. The channel pattern and profile,
along with larger bed material and in-stream structures were utilized to reduce velocities and shear stresses to develop a design that fit with the
USACE’s natural channel design requirements and also maintain the dynamic stability with the more frequent high intensity rainfalls. Speakers Ben Nash, Brown and Caldwell, and Barry Moses, James City County, Virginia.

24

National Best Lessons Learned in Resiliency
Cities around the country have begun to grapple with impacts of climate change. Storm intensity, flooding, urban heat island effect, and sea
level rise are some of the issues facing many public works departments. While each community will face differing severity of impacts, all cities
must face the fact that the planning and operational assumptions of the past no longer serve us looking into the future. This presentation will
provide an overview of how leading cities and utilities in the country are incorporating resiliency and adaptation into both their long-range plans
and their daily business. Rosey Jencks and Don Cole of Brown and Caldwell will discuss and present programs that have begun to address
these topics. Participants will be inspired by the innovative strategies and glean lessons learned from the San Francisco Bay Area’s Resilient
by Design Competition and hear about communities in the Pacific Norwest, California, and the Gulf and Atlantic coasts. Topics covered include
risk assessment, equity, multipurpose infrastructure and natural systems design for floodplains, parks and schools and the use of creative
engagement and policies to catalyze change. Speakers - Rosey Jencks and Don Cole, Brown and Caldwell.

25

Pivoting to the Future: Planning for Flood Resilience in Virginia Beach
As a vibrant coastal city, Virginia Beach recognizes and is proactively planning for a changing climate, higher sea levels, and increasing heavy
rainfall. In response, the City has undertaken a comprehensive study to develop adaptation strategies. Over the last 3 years, the phased effort
has examined flood hazards and risk, which has provided informed structural and non-structural approaches. This session will provide an
overview of outcomes of the study, highlighting Virginia Beach’s approach to reducing short and long-term flood risk through policy, informed
engineering and design, and structural protection. Speakers - Charles Bodnar and Sue Kriebel, City of Virginia Beach, and Michelle Covi, Old
Dominion University.

26

Design of Manufactured Treatment Devices (MTD) for Stormwater Management in Virginia Beach – Lessons Learned
A City of Virginia Beach pump station rehabilitation project resulted in an increase in impervious area subject to Virginia Department of
Environmental Quality (VDEQ) phosphorus load reduction requirements. The site lacked the space for a cost effective Best Management Practice
(BMP). The City of Virginia Beach opted for an off-site BMP to offset the increased impervious area and to generate additional credit for other
pump station projects. Arcadis was granted a task order from the Annual Services contract to design this BMP. The design of the BMP required it
to be within the right of way or on Public Utilities’ property. With no space on site, site selection was performed for the nearby MS4 outfall. Given
the drainage area of the nearby outfall, a Stormceptor in-line unit was chosen. The unit is inserted into the existing stormwater gravity main and
provides treatment for all of the upstream drainage shed. For certification, VDEQ requires a minimum of 50% total suspended sediment removal
to gain the 20% phosphorus reduction. The unit is sized based on the total drainage area and impervious percentage. After construction was
completed in January 2018, the unit provided almost 4 pounds of phosphorus removal per year at about $25,000 per pound removed. Speakers
- David Gong and Giovana Batista, Arcadis U.S., Inc.
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Vigilantes on the loose: How physical modeling of a stormwater pump station allowed for deviation of ANSI
standards in a coastal resiliency
When designing a pump station, the Hydraulic Institute (HI) standards are the pump standards approved by ANSI. The standard is developed by
a large group of pump manufacturers, consultants, and physical modeling experts to “help eliminate misunderstandings between manufacturer,
purchaser, and/or user and to assist the purchaser in selecting and obtaining the proper product for a particular need”. The standard provides
dimensions for the wet well, including sizing pump bays, minimum water submergence, and other values to make sure the pump has optimal
operating conditions. For our design, we took an extra step beyond HI standards and performed scale physical modeling of the intake. Through
physical modeling, we were able to reduce the footprint of an HI compliant wet well by roughly 40%, saving significant capital construction
costs. We were also provided guidance on other measures to ensure continuous pump operation, which will save the client on maintenance over
the life of the product. The NDR Ohio Creek Watershed Project will protect the Chesterfield Heights neighborhood in Norfolk against flooding
from the Elizabeth River. The project will provide improvements to the stormwater system, including two stormwater pumping stations and
upsizing the existing pipe. The focus of the presentation will be on designing the wet well and how physical modeling affected the intake design.
Speaker - David Gong, Arcadis U.S., Inc.

28

Out of Sight, Out of Mind: Lessons Learned Coordinating Utilities with Implementation of Large Scale
Coastal Resiliency
This is the story of our experience navigating the murky waters of implementing large scale coastal resiliency, stormwater improvements, and
utility betterments concurrently within a 100-year-old historic neighborhood utilizing a CMAR delivery method. The obstacles and challenges
associated with this undertaking go way beyond the standard site plan, stormwater, or utility designs. As with any older neighborhood, the
multitude of existing infrastructure has been installed, repaired, relocated, or replaced within the narrow residential corridors over the course of
many years under varying regulations. The result is a jumble of lines on paper that rarely coincide with available record drawings or meet current
design requirements. Providing a line of flood protection, stormwater green infrastructure and utility betterments through this jumble of existing
utilities generates a laundry list of unwanted conflicts and crossings that must each be identified and addressed prior to achieving resiliency.
With an accelerated design schedule and a multidisciplinary team working within the same narrow residential corridors, we generated a
standardized conflict tracking system throughout the entire project area. Each conflict has a unique ID number and a list of what the existing
utility was, what proposed design feature it conflicted with, which design team was to address, and how the conflict was to be addressed.
Utilizing this standardized conflict tracking system project wide allowed for a more streamlined collaboration with the various design teams,
franchise utilities, the CMAR and the client. Speakers - Alex Carlson and Maxwell O’Brien, Arcadis U.S., Inc.

29

Redundancy in Distribution: Transmission Main Installation Phase 2 (16” to 36” Pipe)
This presentation discusses the design considerations necessary for the construction of over 20 miles of large diameter (16 inch to 36 inch)
PCCP and DIP pipe. The case study details challenges faced during construction and coordination among all stakeholders in order to deliver a
successful project on time and under budget. The Niagara County Water District (NCWD) was created in 1958 to supply water to twelve towns
and several villages. By 1996, NCWD had increased nominal capacity to 48 MGD and expanded its services to several additional municipalities.
In 2013, the design of the Phase 2 Transmission Main Project began to provide redundancy to the existing infrastructure and providing
additional transmission capacity to the eastern service area. Future demands are expected to increase from 4.46 MGD to 12.26 MGD by 2060.
NCWD needed to upgrade their transmission mains to enhance resiliency and conveyance of water to customers. The cost of this project was
$24.5 million. The proposed improvements also provided the following benefits: 1) Additional capacity to support future industrial, commercial
and residential development; 2) Reduced reliability upon the neighboring municipalities during high demand periods; and 3) Redundancy to
ensure continuous service to customers when one transmission line goes out of service. During the design process, a number of engineering
challenges arose due to project complexity. Once in construction, a challenging contractor required a high level of construction oversight.
Final project construction was completed in the spring 2018; however, sections were commissioned in fall 2017 so that portions were usable
throughout the winter. Speaker - Lauren Glose, Wendel.

30

Preparing for the Flood: Meeting Climate Challenges with Co-benefits
Densely populated and low-lying coastal areas along the US coast are exposed to rising sea levels, requiring governance and coastal managers
to develop new strategies to address increasing risk of storm surge and nuisance flooding caused by backflow during intense precipitation.
Local challenges such as land subsidence and brownfield restrictions put further pressure on sustainable revitalization of waterfronts. Global
best practices in collaborative water management show the socio-economic benefits of combining traditional engineering solutions with more
natural green coastal strategies as part of regional resilience planning efforts. This presentation will highlight the complex interplay between
urban and natural coastlines, explaining various waterfront typologies and mitigation strategies through scales of intervention. From the proven
Building with Nature concept that allows to adapt and follow gradual climate and environmental changes to hard engineered urban strategies
that are planned and designed in San Francisco, Boston, New York and Toronto, hybrid regional strategies show strong potential along urban
and more remote coastlines. Through global best practices, the presentation explains how local vulnerabilities can be turned into revenue
generating regional opportunities, through collaborative processes that not just aim to improve the current state and use of our waterfronts but
enhance the resilience of bordering communities. Speaker - Edgar Westerhof, Arcadis U.S., Inc.
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Norfolk Navigates Flooding Risks through Layered Resiliency Strategies
Hampton Roads is experiencing the highest rates of relative sea-level rise (sea-level rise and land subsidence) on the East Coast. The region
is second only to New Orleans, Louisiana, as the largest population center at risk from sea-level rise in the United States. The City of Norfolk
serves as the central hub of Hampton Roads, with a population of 1.7 million. Threats to the city’s resilience include flooding and storms, a
lack of economic vitality, and a concentration of poverty. And these threats are particularly evident in the Ohio Creek Watershed, located in
southern Norfolk along the Eastern Branch of the Elizabeth River. To begin addressing these threats, Norfolk is undertaking the Ohio Creek
Watershed Project using grant money obtained by Virginia through the U.S. Department of Housing and Urban Development’s (HUD) National
Disaster Resilience Competition (NDRC). The project area’s low elevation and proximity to waterways make it vulnerable to both precipitationdriven inland flooding and coastal storm and tidal flooding, resulting in submerged roadways that cut off ingress and egress within the area.
With a projected 2.5-foot sea level rise across the project area, this project provides Norfolk an opportunity to demonstrate a layered resiliency
approach. Combining several coastal defense strategies, such as earthen berms, raised roads, living shorelines, and floodwalls, with innovative
stormwater management design will reduce the increased risk of flooding while expanding neighborhood connectivity and improving water
management. The Ohio Creek Watershed Project provides a microcosm for planning and implementation strategies that can be applied
worldwide. Speakers - Christopher Frye and Kimberly Blossom, VHB.

32

How to Comply with MS4 Compliance
In a continuing effort to improve water quality in the Chesapeake Bay, municipalities are striving to complete the MS4 requirements from DEQ
and EPA. These requirements are specific from state to state, but the general compliance outline involves the 6 minimum control measures
(MCMs). Compliance with the new MS4 permits mean updating your local regulations, mapping your entire drainage system, inspections,
maintenance, reporting progress, and much more! It is a lot of information to collect and manage. Additionally, municipalities must
transform data into information to populate an Annual Report that informs the DEQ on progress towards MS4 Permit Goals. Parallel to this is
communication of MS4 benefits to stakeholders, such as how a well-managed MS4 program inherently provides resiliency for the municipality
and can lower maintenance costs. This session will provide tips and tricks on how to be most efficient and compliant with your MS4 permit.
We’ll discuss available templates and tools, how to best track work completed towards compliance, strategies to develop budgets and request
funding, and report to the DEQ/EPA. This will be done through comparison of successful and ineffective efforts we have encountered in the
industry, both in Virginia and outside the Commonwealth. We will review each MCM and what is required of cities and towns in the Chesapeake
Bay Watershed. Finally, we discuss developments in SWM strategies, such as building resiliency with green infrastructure or VDOT’s use of
porous pavement to reduce stormwater runoff at park-and-ride facilities. Speakers - J.D. Hines and David Hurst, VHB.

33

Flood Mitigation Strategies for the Hague Waterfront in Norfolk, Virginia
The low-lying Hague neighborhood, in the City of Norfolk (City), has a history of frequent nuisance flooding due to common high tides as well as
larger and more damaging rainfall and storm surge events. This study summarizes various flood mitigation strategies that have been studied
to alleviate flooding in the Hague area from tide and storm surges with respect to current and future challenges, including the effects of sea
level rise and local ground subsidence. These alternatives compare capital investment with the level of protection. Measures evaluated include
backflow preventers, construction of a low perimeter wall, surge barriers, floodwalls and pump stations. The benefits that the area receives from
each of these alternatives are discussed in detail considering the cost and their level of protection ranging from minor tidal flooding to 100-year
return period storm surge. Speakers - Arash Niroomandi, Moffatt & Nichol, and John White, City of Norfolk.

34

Keeping the Waves at Bay – Coastal Resilience Through Dune and Beach Restoration at Chic’s Beach
In the spring of 2018 the City of Virginia Beach placed 350,000 cubic yards of beach-quality sand on approximately 1 mile of its Chesapeake
Beach shoreline, an area known locally as Chic’s Beach. The project was the initial beach expansion and dune restoration in a series of
projects the City is committed to conduct that will restore and maintain a significantly higher level of protection from storm surge and waves
to the homes and businesses of Chic’s Beach. Prior to the project, many structures along Chic’s Beach relied on vertical walls (bulkheads) to
protect structures. Little dry beach remained at high tides, reducing recreational use and exposing bulkheads to daily wetting and drying and
wave action. Since bulkheads reflect wave energy, it is difficult for bulkheaded beaches to recover naturally once they are critically eroded. The
Chesapeake Beach Nourishment Project expanded and raise the beach and created dunes in front of bulkheads. It was constructed with sane
dredged hydraulically and pipelined from a nearshore shoal. The presentation will describe the basis of the beach restoration design, the design
development and permitting process, and will illustrate the construction methods and as-constructed beach and dune system. This project was
the first to be permitted under a relatively new Commonwealth of Virginia law, and lessons learned during that permitting process will be shared.
Additionally, the latest monitoring survey results will be presented with a discussion of beach performance through the first fall/winter storm
season post-construction. Speakers - Brian Joyner, Moffatt & Nichol, and Daniel Adams, City of Virginia Beach.
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Crossing the Streams – Coordinating Stormwater Infrastructure Design with Coastal Flood Protection, Landscape
Architecture, and Utilities to Create Resilience in Norfolk
The City of Norfolk’s Ohio Creek Watershed Transformation project, funded by a National Disaster Resilience Competition (NDRC), will increase
resilience of the Chesterfield Heights and Grandy Village neighborhoods to tidal, storm surge and precipitation flooding by: constructing a
berm and floodwall system along the shoreline; constructing living shorelines and wetlands; constructing two high-capacity pumping stations;
and replacing / upgrading all of the existing storm drainage infrastructure and installing Green Infrastructure as bioretention cells at most of
the neighborhood’s intersections. Design of the storm drainage conveyance infrastructure and Green Infrastructure required a high level of
coordination with the coastal flood protection design, landscape architecture of community park amenities, and existing public and private
subsurface utilities (primarily water, sanitary sewer and natural gas). In addition to the basic challenge of ensuring sufficient drainage for peak
runoff rates to avoid surface flooding, the stormwater design faced challenges of avoiding or resolving subsurface conflicts with constrained
vertical room to work, and supporting the creation of a compelling urban landscape architecture and park design – such as avoiding conflicts
with existing and planned trees, adapting to frequently-changing park features and wetland designs, and conveying stormwater in narrow
passages between coastal protection and existing homes. The presentation will give examples of each of these challenges, will describe the
various ways that the design team resolved them, and will conclude with lessons learned that can be applied to future similar projects. Speakers
- Brian Joyner, Moffatt & Nichol, Tim Hare, Arcadis U.S., Inc., and Scott Smith, City of Norfolk.

36

Virginia Stormwater Management Program Nutrient Offsets and Why I Should Care
The City of Virginia Beach Department of Public Utilities (DPU) owns and operates over 400 wastewater pump stations throughout the City.
The City replaces approximately 7 stations annually. In July of 2014, the Virginia stormwater quality management requirements became more
stringent as the state rolled out the Virginia Runoff Reduction Method (VRRM) and the new Stormwater Management Facility Specifications.
As such each pump station replacement typically included the design and installation of micro stormwater management and pretreatment
facilities. With an average site area of 5,000 sf and a minimum site size of 1,600 sf the existing sites were very constrained and becoming cost
prohibitive to incorporate stormwater quality management on. The typical pump station site redevelopment required an average phosphorus
removal of only 0.06 lbs/year. Due to the low removal requirement and the constrained sites the initial capital cost ranged from $500,000
to $1,300,000 per/lb of phosphorous removal required. However, the Department of Public Works stormwater quality facilities were getting
designed and installed with an initial capital cost of $30,000 per pound of phosphorous removal required. The treatment technology typically
used were bioretention cells, which have a large amount of required maintenance associated with them also. With capital costs increasing
and limited CIP funds the DPU needed another way to manage their stormwater quality requirements. This session will focus on how we helped
Virginia Beach DPU developed a nutrient offset credit bank using regional stormwater management facilities to eliminate the need for managing
stormwater quality requirements on each pump station site and maximizing their available CIP funding. The presentation will also focus on the
requirements with which offset credits can be utilized as governed by the Virginia stormwater regulations. Speaker - Martin MacVittie, Brown
and Caldwell, and Kate Nixon, City of Virginia Beach.

37

What If Plants Die in the Bioretention Areas?
The growth of urban areas is accompanied with the impervious surfaces and the environmental impacts of storm water. In the past three
decades, many efforts have been directed at sustainable and distributed stormwater treatment systems to achieve low impact developments.
Distributed bioretention areas are the most popular practices among these efforts. Bioretention areas are shallow vegetated depressions for
retaining and/or detaining stormwater before it is infiltrated and discharged to downstream or groundwater. It offers the advantages of reduced
runoff volume, pollution, erosion, peak discharge rate, runoff temperature, and heat island effect, as well as enhanced habitat creation, site
aesthetics and groundwater recharge. Vegetation enhances the stormwater treatment in terms of the removal of pollutants, most of which
happened to nutrients for plants. However, plants often fail before established. The main reason is that plants undergo constant stresses like
flooding and drought conditions. By design, bioretention areas are flooded during storms. Also by design, the growth media dry out quickly
between precipitation events. The stormwater should be drained to downstream or groundwater system fast so to make room for next storm.
Therefore very porous growth medium are typically used in the bioretention areas. As a result, soil moisture changes quickly from soaking wet
to bone-dry in short period. The extreme variations in soil moisture makes it very hard for any plants to survive. There are plants like wet soil;
they are also plants like dry conditions. But it is hard to find a plant on the earth likes both. When plants die, a bioretention system becomes
more of sand filters and loses the majority of benefits. With a more detailed look at the problem, one can find that the soaking wet soil (flooded
state) cannot be avoided. So one has to prevent the dry soil to combat the problem. Watering of the plants during droughts is a typical required
regular maintenance of bioretention areas. However, this maintenance cost is typically not included in the budget of involved parties. A new
technology that stabilizes soil moisture has become the best tool for combat this problem. TreeDiaper technology is a multifunctional plant
protection system, which is also known as soil moisture stabilizer. During storms, TreeDiaper is charged up with the stormwater, enhancing the
reduction in stormwater runoff feature of the bioretention systems. In between storms and in drought, the super slow release irrigation function
of TreeDiaper technology keeps soil moist and helps the plants to survive. Speakers - Wei Zhang and Hailing Yang, Zynnovation, LLC, and Dan
Whitehead, HortSource.
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Soil Moisture: The Most Important Factor for the Survival of Street Trees
Two of the most significant factors contributing to tree mortality are underwatering and overwatering. In an attempt to manage this issue, many
guidelines have been written to prescribe the quantity of water needed for newly planted trees. For example, Dr. Gilman’s study (http://hort.ifas.
ufl.edu/woody/irrigation2.shtml) showed that 2-inch caliper trees in southern climates need 2 to 3 gallons of water every day. While this study
was carried out in Florida and in a specific soil type, it has been cited and used as general guideline for watering trees across the continent.
However, a few questions are not addressed by blanket recommendations on the volume of water applied to newly planted trees: 1) How much
water evaporates at the soil surface?; 2) How much water is unavailable due to run off?; 3) How much water drains beyond the critical root zone
to the subsurface?; and 4) How much water is consumed by competing vegetation instead of by the tree? Without answers to these questions,
the amount of water applied to a tree is ambiguous and hypothetical. Soil moisture, the water readily available to most tree species, is one of
the most important factors of health management. Because underwatering and overwatering contribute to preventable tree stress and death,
managing soil moisture resources is a pivotal factor in survival and establishment, which may take 2-3 years from planted. Options are available
to provide more consistent means of regulating soil moisture resources in both irrigated and non-irrigated environments. Other factors will also
be discussed in this presentation. Speakers - Wei Zhang and Hailing Yang, Zynnovation, LLC, and Dan Whitehead, HortSource.

40

Failing to Plan is Planning to Fail: The Importance of Planning and Program Management in Disaster
Recovery Management
“Failing to plan is planning to fail” sounds reasonable, but how do you plan for something you’ve never done before? This presentation will
feature a panel of experts that will share lessons learned in two states (New York and New Jersey) with disaster recovery programs rolled out
to manage grant funding for Superstorm Sandy. Grant management, flood plain elevations, action plans, CDGB-DR, Davis-Bacon compliance
and HUD, these are just a few of the factors that need to be considered when managing a program that is relying on federal funding for disaster
recovery efforts. Based on the experience and best practices learned working on the New Jersey RREM (Restoration, Rehabilitation, Elevation
and Mitigation) and New York’s GOSR (Governor’s Office of Storm Recovery) the presentation will convey the importance of good planning and
solid program management to effectively manage what are frequently multimillion- dollar programs in municipalities where no organizational
structure existed prior to the grant funding. The presentation will convey best practices in avoiding common barriers to actual and perceived
program success by sharing lessons learned about resiliency through Hurricane Sandy disaster recovery efforts. The panel will tie in a local
perspective by including speakers involved in resiliency efforts in the Mid-Atlantic and the steps needed to help plan for the future of its
infrastructure. Speakers - Kirk Tucker, Rob Schmitz, and James Yatzeck, MBP, and Ben Nash, Brown and Caldwell.

41

It’s Time to Update: Innovative Stormwater Utility Evaluation and Credit Tools
Every user-fee-funded stormwater program (utility or tax based) evolves and is subject to changing needs and requirements. Many stormwater
funding programs are initially established to fund a driving purpose such as compliance with regulatory requirements, the need for better
maintenance of BMPs, or the need to finance capital facilities. Changing needs and demands, as well as increased stakeholder expectations,
require periodic program evaluation. With nearly 1500 user-fee funded programs in North America, including over 23 programs in Virginia,
a structured method of program evaluation and improvement is needed. This presentation describes the rationale and method developed to
address program review and enhancement. More specifically the presentation provides a structured method and the “score card” tool designed
to assess an existing user-fee funded stormwater program and to develop a proactive plan of action for overall SWM program improvement. This
presentation also describes the credits required by Virginia’s enabling legislation and provides a comparison of implementation approaches. In
addition, the presentation illustrates an innovative approach used by Chesterfield County, to implement credits for parcels served by stormwater
facilities. This approach utilizes the existing inventory of stormwater facilities and uses tools developed to calculate drainage areas to
identified parcels served by each facility. A procedure to assign credits for each parcel will be described along with policy decision made during
implementation. The evaluation methodology and credits are presented in the context of the steps needed to implement stormwater utilities:
feasibility study, outreach strategy, program review, rate structure, and implementation strategy. Speaker - Fernando Pasquel, Arcadis U.S., Inc.

42

Rolling Out the New APWA “Infrastructure Report”
APWA’s national Asset Management Committee has issued policy guidance and a template for agencies to use, allowing members to use these
tools and guidance, applied to their own practices in preparation of an “Infrastructure Report”. The materials were collaboratively developed
with a national perspective heavily influenced by international partner professional societies, including the Canadian Public Works Association
(CPWA) and the Institute of Public Works Engineering Australasia (IPWEA). The intent of this session is two-fold: one to see first-hand how one
of our member agencies has tested the national tools applying to a specific public works sector. “Lessons Learned” from this exercise will help
inform others who desire to utilize the approach and related resources. The second part of this time block will feature, after being briefed by
session facilitators, break-out work groups who will independently develop their own “Asset Management Report” or “Scorecard”, modeled
after the APWA national “Infrastructure Report” approach. In this way we can collectively demonstrate alignment with the published approach,
benefit by looking for commonalities and differences based on a diverse selection of public sector case study inputs. This “workshop” is the
beginning steps of the AM journey with respect to different designated assets, weaving in Core Services: Identifying and giving examples of what
an agency has to support Core Services; Where are the assets located; touch on budget and spending; and begin to introduce Level of service
& risk principles. The designated assets will most likely include some combination of: transportation; facilities, buildings and grounds; and
stormwater. The American culture has been slow to formalize an industry standard for asset management. Looking within existing programs
and practices demonstrate the need for developing asset management plans and formalizing asset management in a meaningful manner.
At the same time, leveraging the knowledge base (remember – Knowledge is Power!) drives the justification for infrastructure re-investment.
Speakers - Ken Eyre, Greeley and Hansen, Julie Hannah, City of Virginia Beach, Matt Stolte, Town of Blacksburg, and Kirstin Runberg-Platt, City
of Newport News.
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Mid-Atlantic Public Works Institute, What’s in it for You!
The Mid -Atlantic Public Works Institute graduated its first cohort in April 2017. This presentation will provide an overview of the Mid-Atlantic
PWI followed by a panel discussion of PWI Participants explaining the benefits of attending, subjects presented and how they have applied
lessons learned. Speaker - Scott Smith, City of Norfolk.

45

The Owner Said On-Time and On-Budget, But What Does that Really Mean?
Most Owners ask for and most Contractors promise on-time and on-budget completion, but since few projects finish in either condition, the
premise of ontime and on-budget needs to be examined. This session will discuss what this really means and how to achieve a successful
project under the correct definition. The benefits of this discussion include a recognition of Owner expectations and a greater ability to manage
those expectations successfully to achieve a satisfied client. These two project metrics fall under the generic “Project Controls” umbrella, and
are the source of many disputes, misunderstandings, and project failures. The presenters have a strong depth of background in project controls
services from the owner, Contractor, and Construction Manager perspectives, so the session will help to explore how to ensure the meaning of
and achievement of on-time and on-budget projects. Speakers - Chris Carson and Noah Jones, Arcadis U.S., Inc.

46

DPW - Directors Diversity Round Table
A round table comprised of Diverse Directors from across the membership. Nonwhite males. To provide insight into how they achieved their
professional success. How they overcame prejudices, gender, sex and sexual orientation to become directors. Speakers - Jeffrey Powell, City of
Roanoke, Bobby Vincent, City of Richmond, Gaynelle Hart, City of Lynchburg, and Renee LaFollette, Town of Leesburg.

47

Case Study - Successful Recovery and Partnering, “George Washington Memorial Hwy Improvements”
This presentation will discuss a project case study where collaborative partnering and team recovery efforts contributed to successfully
completing the project not just on time, but earlier than planned. The highlighted project was a challenging and sensitive, multi-mile, highly
visible, road and bridge expansion project for the Virginia Department of Transportation in the Hampton Roads area of Virginia. The project
underwent several recovery efforts, key personnel turnover, and unforeseen conditions during the course of the construction, and through
successful recovery efforts collaboratively implemented by the Owner, Consultant, and Contractor, was able to recover over 100+ days overall.
The presenter will explore perspectives from the Owner, Contractor and Consultant and how their role and key aspects supported the partnering
efforts by all stakeholders, which resulted in successful project completion over two weeks earlier than the contract completion date. Speaker Aaron Fletcher, Arcadis U.S., Inc.

48

Envision – The Nexus of Public Works, Sustainability, and Resilience
For Public Works trying to be good environmental stewards can be confusing. Are we green? Are we sustainable? Are we resilient? The City of
Roanoke has found the answer by implementing the Institute Sustainable Infrastructure IISI) Envision Certification Program on stormwater
CIP projects. We will review the baseline assessment of Roanoke’s projects prior to adopting Envision and the technical process of integrating
Envision into the work. Beyond Envision, the steps Roanoke is taking to elevate the conversation of how the Stormwater Department is raising
the bar to achieve truly sustainable development. ISI’s Envision tool: sets the standard for what constitutes sustainable infrastructure;
Incentivizes higher performance goals beyond minimum requirements; Gives recognition to projects that make significant contributions to
sustainability; and Provides a common language for collaboration and clear communication both internally and externally. This session will be
interactive and fun, the presentation will focus on a brief overview of the program, with the focus on the implementation of Envision, including
challenges and opportunities, and life beyond Envision. The session will wrap up with a case study and hands on activities to see Envision at
work. Speakers - Nell Boyle and Dwayne D’Ardenne, City of Roanoke.
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