Process Improvement Steering Committee
January 30, 2019 at 3:30PM
Building 1, Conference Room #350
Virginia Beach, VA, 23456

Present:

Taylor Adams, Richard Tuck Bowie, David Browning, Kevin Curry (Citizen), Larry
Dotolo, Bob Dyer, Thomas Etter, Brad Martin, Preston Midgett, Jeff Smith,
Sabrina Wooten

Absent:

Jessica Abbott, Bill Brunke

Call to Order:

3:32pm by Richard Tuck Bowie

Adjourned:

5:03pm by Richard Tuck Bowie
MINUTES

1. Welcome and Call to Order
Tuck Bowie called meeting to order at 3:31pm. Kevin Curry, citizen of the City of Virginia Beach is in
attendance today. Taylor Adams stated that he is no longer working at City Hall, he is now working
in Town Center as the Director of the Economic Development Office. Neva White (Director of the
STiR Office) has volunteered to step in as the primary City Staff Liaison for this committee. Taylor
will come as often as he can but it will be impossible for him to be at all of the meetings in the
future. Unfortunately Ms. White is unable to attend today’s meeting as she is taking part in a week
long “Process Improvement” training.
2. Approval of October 31, 2018 Meeting Minutes
Tom Etter motioned to approve October’s Meeting Minutes. Brad Martin seconded.
Motion unanimously approved.
3. Old Business
a. Subcommittee to create standards for Food Trucks (Update)
Mr. Bowie reported that Councilwoman Abbott held a Food Truck meeting last week which was
well-attended. There were some issues being worked out which included where food trucks can
park, specifically if they are in front of brick and mortar restaurants. Some people on the board
of the Restaurant Association had issues with food trucks parked on the street in front of their
places of business. These issues were discussed and Kay Wilson is writing up the changes to the
Ordinance. The Zoning Ordinance needs to go in front of the Planning Commission which will be
February 13. If approved, the Ordinance will would go to City Council for approval on February
19.

Taryn R. Denham

b. Subcommittee to review appointee process for Boards, Commissions, and Committees
(Update)
Mr. Brunke was unable to attend the meeting, however, he emailed Mr. Bowie his update.
“UPDATE: Regarding the CC appointment process the next step was for me to meet with
Rosemary Wilson to complete the background information was well as gain her perspective as an
original author of the current policy. I have a meeting set with Rosemary for 10:30 a.m. on
February 7th. After this meeting I will update our sub-committee and call a meeting of the subcommittee to move to the next steps. (please provide this update to the full PISC.)”
Mayor Dyer stated he will bring this issue up at the upcoming City Council Retreat (February 11 &
12) as there were some controversial picks on the various Boards and Commissions and he would
like to codify the rules to work out definitions.
Mr. Martin shared that he would like to see more communication from the applicants once their
applications are submitted. Is there a place this can be written out so that applicants are aware
of the expectations? There should be a complete process so applicants know how they can
participate.
Mr. Curry expressed a need for applicants to be able to fill out their applications electronically.
As of now, no applications can be filled out online.
Mr. Bowie suggested that City Council look at the standing Committees during their City Council
retreat to see what is still relevant and what could potentially be combined.
c. Development Review Process
Mayer Dyer reported that Barry Frankenfield, the Director of Planning, has officially retired and
the City is in the process of hiring a new Planning Director. Mr. Bowie suggested putting this
project on hold until the new director is hired. Mayor Dyer would like the new Planning Director
to join this Process Improvement Committee on a regular basis. Mayer Dyer would like the
Committee to reengage to continue the process of development review.
Mr. Browning mentioned that the Committee also has not heard anything about the Treasurer’s
Office being able to accept taxes filed online. This discussion has not come back up since
Katherine Whitesell left. Mayor Dyer said he has a meeting with Phil Kellam this week and will
bring it up.
d. Small Business Subcommittee Report
Not discussed.
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4. New Business
a. Discussion of Committee’s Future Projects
City Manager, Dave Hansen arrived and Mr. Bowie asked for suggestions on processes that could
be improved within the City. Mr. Bowie is looking for recommendations for future projects from
the City Manager and City Leaders.
Mr. Hansen stated that he had just given a speech to the CBDA (Central Business District
Authority) which outlined the significant challenges facing the City of Virginia Beach. Mr. Hansen
will provide this Committee with a copy of that speech.
Main Themes:
• Infrastructure requirements for keeping up schools in the area.
• Growing the economy and attracting new workforce.
• Growing the population to help small businesses flourish.
• Sea level rise and recurrent flooding and the financial strategy that goes along with that.
Mr. Hansen asked the Committee if they are familiar with the “Dewberry Briefing” and the
“Master Drainage Study”. Ms. Denham will add these briefings to the meeting minutes and send
to the Committee.
Suggestions for the Committee:
• Look into real estate tax exemptions. There is $15M in tax exemptions that the City is
missing out on.
• The Agriculture Reserve Program. Why is the City buying developing rights for property that
will be under water? $3.6M is spent on the ARP each year.
• What other programs can the City of Virginia Beach cut?
Mayor Dyer stated that the City of Virginia Beach has to create wealth within the City and bring in
new businesses. No one will come to Virginia Beach if we do not get the flooding issues figured
out. The City needs to look at the future of technology and look into teaming up with colleges in
the research triangle.
Dr. Dotolo added that he is working with a group of colleges who are working on a Hampton
Roads Process for Talent Development. They are looking at ways to find talent that in this area,
how to identify local talent and keep them here. He shared that the Hampton Roads Community
Foundation is doing a gap analysis as well.
Mr. Etter commented that this Committee can help with the growing of the economy and can
effect services in Virginia Beach, but we cannot do it alone. People within the City need to get on
board with Process Improvement for this Committee to make changes to solve these problems.
Ms. White’s job is very important and one of the most important things this Committee can do is
help her employ process improvement throughout the entire City so everyone is doing it. Mr.
Etter stated he would like Mr. Hansen to tell his employees more often how important process
improvement is and keep the conversation going.
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Mr. Hansen shared that he is looking forward to the “army of process improvement people”
coming out of the training that Ms. White is attending. Starting the STiR (Strategy, Transparency,
Innovation, & Resiliency) Office is a positive step toward changing that culture of accepting
process improvement.
Mr. Bowie thanked Mr. Hansen for attending today’s meeting and shared that this Committee
will take his thoughts to heart. He informed Mr. Hansen that this Committee has some things to
work on for him.
Mr. Midgett asked Mr. Hansen if there is a list of some of these projects that he is looking at. Mr.
Hansen stated that it is being compiled now.
b. Additional Committee Member
Not discussed.
5. Announcements – Next Meeting – January 30, 2019
No announcements.
6. Adjournment
Meeting is adjourned at 5:03pm.

TARYN R. DENHAM

Process Improvement Steering Committee – January 30, 2019

4

Central Business District Association
City Manager’s Annual Speech
January 30, 2019
Thank you.
Representing the City of Virginia Beach at this event is a privilege for
me. And it’s nice to be back here at the Westin.
Did you know that, just like the amphitheater and the expansion of
Lynnhaven Mall and even the Sandler Center, this facility was the
product of a successful investment partnership? The Westin was part
of the Town Center Phase 3.
Contrary to what many of you might think, we don’t do a lot of these
major projects – altogether, only about a dozen in the last 25 years.
But they are key to spurring the kind of development that will help
Virginia Beach reach its full potential.
And nowhere in our city is that full potential more evident and shows
more promise than right here in the Central Business District. To me,
Town Center epitomizes the spirit, tenacity and vision for the potential
that IS Virginia Beach. Today, I’ll review where we’ve been and what
we’ve accomplished, especially this last year, but I think it’s important
to focus on the future and working to achieve our full potential.
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Nineteen years ago, we turned mostly vacant land into a town center,
which is something Virginia Beach lacked at the time. Business leaders
like Gerald Divaris, Dan Hoffler, Lou Haddad, Fred Napolitano, Richard
Oliveri together with Louis Jones, Barbara Henley and Jim Spore
spearheaded plans and financing and the City Council put the
necessary zoning and funding in place.
Now, this quick version doesn’t do justice to the years of commitment it
took before Town Center became a reality. But I think you’ll agree with
me that it is the template of how to do public-private partnerships the
right way.
Thanks to business and government leaders with bigger visions for the
potential of Virginia Beach, our central business district is a major
economic engine for our city. It generates more than $8 million a year
in tax revenues that pay for everyday services we provide throughout
the city – services like schools, parks, public safety, and roads.
That means Town Center benefits every single resident of Virginia
Beach, even if they never come here.
Last year, we welcomed the new kid on the block here in Town Center
. . . Block 9, that is. The incredible performance space that is Zeider’s
American Dream Theater together with the additional apartments, retail
shops and restaurants define what it means to be a place where
people can live, work and play. Soon, the new Hyatt Hotel will open
nearby – thank you, Chris Perry – and when Wegmans opens in just a
few months, it’ll be a whole new ball game.
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I must confess. . .I have never been to a Wegmans. And I’m told I do
not have the proper appreciation – or reverence – for it. I’m looking
forward to seeing what all the fuss is about. Thank you, Mike Siphen
and welcome store manager Mike Coyle.
Fifty-six years ago, residents overwhelmingly approved a merger of the
two centers of gravity for our region. . . Princess Anne County and the
City of Virginia Beach. And in the years since, though multiple
economic centers have developed across the city, the heart of our
economic vitality is right here in Town Center. And the soul is at our
resort.
As business leaders in our community, you know that the strategic
investments this city makes in certain projects directly benefit our
residents through increased revenues and additional amenities. These
investments attract new customers for our local businesses which
means new revenues to our city. This new money goes to our schools
and public safety, it builds our infrastructure and improves our
stormwater systems. By enlarging the tax base, we are growing the
economy, which reduces pressure to raise taxes or cut services to pay
for other programs. My focus has always been – and continues to be –
on growing our economy.
I look around the country and see so many cities struggling to come
back from years of decline, population losses, failing schools,
crumbling infrastructure and shuttered factories. You’ve probably read
the same stories I have – cities, towns and even states are offering
people money to move there.
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Vermont is offering to pay people $10,000. So is Tulsa, Oklahoma. And
in Maine, there are programs to help pay off student loans for any
graduates who move there.
How fortunate we are to live in a place where different choices are
possible and where we have such a solid foundation that we get to talk
about possibilities and reaching our potential.
We can only reach our full potential as a city when our entire
community -- from Shore Drive to Pungo and from Centerville to the
Oceanfront -- realizes how each part contributes to the whole.
We can only reach that potential when we recognize that growth is
absolutely essential to ensuring our long-term viability as a city that
delivers high-quality services and provides great value for the taxes we
pay.
We can only reach our full potential when we can adapt to changes in
our environment. Whether it’s rising sea levels or disruptive
innovations like online home rentals, Uber and Lyft and even scooter
rentals, our ability to respond and adjust is critical to the long-term
health of our community.
Think of how different things would be if we hadn’t found a way to pipe
water from Lake Gaston, 125 miles away, to provide our city with an
abundant supply of fresh drinking water.
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Where would we be if we hadn’t purchased 1192 acres, then known as
Lake Ridge, in 1994. It’s what former Planning Director Bob Scott
called our Louisiana Purchase and it opened up opportunities for
development and investments. The academic village with TCC, ODU
and Norfolk State; Landstown Commons, the medical and health
sciences village with Sentara, LifeNet Health, CHKD, and Operation
Smile; and the athletic village with the sportsplex, field house, playing
fields and our new Parks & Recreation headquarters.
Imagine what would have happened if we had not effectively
responded to the Base Realignment and Closing Commission’s plan to
close NAS Oceana and, in doing so, saved our military installations.
What would our resort have become if we had not done Operation Big
Beach? We tripled the width of the beach, built a new seawall and the
boardwalk, complete with an integrated stormwater collection system
and pump stations. That set the stage for the significant private sector
investment we’ve all seen take place.
If you’re sensing a theme here, you’re right – It’s not just WHERE we
want to live. Because, let’s be honest, Virginia Beach is a pretty special
place.
It’s about HOW we want to live.
It means offering a range of affordable living options – from oceanfront
to riverfront and from urban to rural.
It means providing high quality daycare, kindergarten and public school
education.
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It’s about living in a place where volunteerism is part of the community
fabric and our diversity and humanity lead us to do things like open a
Housing Resource Center so we can provide food, shelter, health
services and counseling for those less fortunate than ourselves.
It’s about creating an environment that draws new business and helps
existing businesses expand and brings jobs that attract the next
generation. And what do young people look for when choosing a new
place to live? The coolness factor and the variety of available jobs.
How fortunate we are that, unlike other cities, you can find such an
incredible range of diversity here.
THAT, ladies and gentlemen, is Virginia Beach. Let me show you what
I mean. (video here)
That video highlights so many great things about our city, but to reach
our full potential, I believe we need to break the “either – or” mindset
that limits our thinking. It is not a question of having good schools OR
good roads, clean drinking water OR clean beaches, economic
development OR flood control. These dichotomies set up inaccurate
narratives and create false choices.
It’s not either grow. . . or not grow, but HOW we grow.
We must grow if we’re going to remain competitive, attract millennials
and Gen Z’ers to replace our retiring workforce and grow our tax base
so we can spread the cost of services among the many.
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Investments in tourism-related projects AND investments in our
neighborhoods ensure we create new revenues. This provides the
financial capacity we need to both sustain what we have and
incentivize continued growth.
HOWEVER, our ability to grow is faced with the impending threat of
sea level rise and recurrent flooding. To remain the preferred coastal
city on the East coast we must truly understand this enemy and,
through engineered solutions, significantly increase our efforts to
preserve the safety of our citizens and businesses. The task at hand is
not only to create the solutions but also the financing necessary to
effect positive results over the next three decades.
The financing we need will require a combination of growing our tax
base, dedicating increased fees and taxes and reprogramming some
of our existing services so we have the ability to deliver our
unprecedented portfolio of solutions.
Now, let me be clear. I am NOT suggesting we can do everything or be
everything to all people. I AM suggesting that what we CAN do – and
what we HAVE done – is build a balanced and consistent program of
capital investments and service delivery that ensures Virginia Beach
doesn’t just survive – but that it continues to thrive.
The Virginia Beach City Council’s long and strong history of adopting
fiscal policies and wisely allocating resources through the budget
process has enabled us to address the whole spectrum of needs for
services, growth, sustainment, advancement and responses to
emergency situations.
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Fundamentally, it’s about vision, prioritization and balance. And it is
rooted in our sound financial decision-making and our comprehensive
plan.
Speaking of the comprehensive plan. . .we will be updating it over the
next two years. We will be asking you to participate through a variety
of public engagement opportunities so you can have a voice in our
city’s future. We will be focused on what we want to look like in 2030 –
just 11 years from now. I hope you’ll get involved with us so the
business community’s perspectives can be heard.
So, enough of that -- on to the year in review highlights. How did we do
in 2018? Let’s take a look at just some of what was accomplished.
• As you heard me say earlier, we cut the ribbon on the great new
addition to Town Center--Block 9. Simply marvelous. Thank you,
Mike Zeider and Lou Haddad.
• Across the city, we added 2400 new jobs, retained 5,800 jobs and
realized $319 million in private capital investment. None was
bigger than Global Techical Systems, which by itself will create
1100 new, well-paying jobs on the site of the former Owl’s Creek
Golf Course in a new $55 million advanced manufacturing facility.
Thank you, Yusun and Terry Spitzer, for selecting Virginia Beach.
• Along with GTS, we welcomed new companies, including
Globalinx, ACA International and PointOne. Corporate Landing is
becoming our growing data center hub. We have firmly
established Virginia Beach as a digital port now that the fastest
and largest capacity subsea cables in the world have come
ashore.
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• We saw the doors of the majestic Cavalier Hotel open following
several years of painstaking renovations. Thanks to Bruce
Thompson and his partners for bringing back to life a part of our
history. . . and doing it in such spectacular fashion.
• Thanks to City Council’s resolve and timely action, we started
construction on the new 285,000 SFT Sports Center, which will
advance our resort as a year-round destination. With convertible
courts and an NCAA articulated track, the new sports center is
the first of its kind on the East Coast not housed on a college or
university campus. This next generation venue is where athletes
and fans will create memories that last well beyond the games. I
want to recognize the project team, especially George Clark and
Mark Olmstead at MEB General Contractors and John Wack at
Eastern Sports Management. They worked with Deputy City
Manager Ron Williams and CVB Director Brad VanDommelen to
make this a reality.
• We reached agreement with Venture Realty Group on terms for
developing Atlantic Park, which will be the single largest
public/private investment project in our city’s history. It will contain
experiential retail, restaurants, office and residential components
along with two signature elements – the Wave and the Dome,
which will provide year-round entertainment for residents and
visitors alike. Thank you, Mike Culpepper, Donna MacMillanWhitacker, John Gibson and Pharrell Williams.
• We reached a first-of-its-kind agreement with the Navy last year
that resulted in a joint fire station at Fort Story that was brought
online in June.
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• We have two major Aquarium projects. We broke ground on the
new Darden Marine Animal Conservation Center in November. It
will house aquatic animal collections, educational outreach, and
research and conservation programs, including Stranding
Response. The second project is the South Building, what was
formerly known as the Marsh Pavilion. This project recently went
out to bid and, as you can see, it’s an extensive renovation that
includes new exhibits, interactive experiences for guests, a new
toddler play area and a new vet center where animals will receive
care. I want to give special acknowledgement to the Aquarium
Foundation, which raised $14 million toward the total of $45M to
make these two projects happen.
• From roads and bridges to bike lanes, we continue to invest in our
transportation infrastructure. There’s one project that stands out
last year and of course, it’s the fantastic Lesner Bridge. Thanks to
the Bayfront Advisory Commission and the leadership of Kal
Kassir along with the team in Public Works, especially project
manager Chris Wojtowicz. This $120 million bridge replacement
spans the Lynnhaven Inlet and is complete with LED lighting and
the beautiful canoe sculpture, thanks to the Arts Commission.
Virginia Beach continues to promote regional collaboration. Last fall,
we announced the first step toward connecting all five Southside cities
to the transatlantic cable landings, starting with tying together ODU’s
campuses in Norfolk and Virginia Beach. This is part of our regional
broadband strategy that will unite all 17 Hampton Roads jurisdictions
with affordable broadband and sufficient bandwidth to incentivize 21st
century startups, incubators and accelerators.
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It’s that regional collaboration that resulted in a win for the five
Southside Cities for Smart City Infrastructure funding. In collaboration
with the Hampton Roads Planning District Commission, we competed
as a region against 69 teams from around the country. It was a SharkTank-like competition for $50M in grant funding, project financing and
support for smart infrastructure plans.
Thank you to former Virginia Beach council member Ben Davenport
and Norfolk Council member Andria McClellan, who represented the
regional effort in the competition.
We are continuing to build our biomedical business cluster and are
finalizing a development agreement to begin construction on the first
building to occupy the new Innovation Park. It will be a Biomedical
Accelerator to house startup companies.
I am proud to report that our strength as a City where businesses
thrive is receiving national recognition. For example, in 2018, Inc.
Magazine named Virginia Beach one of the best places in America for
starting a business. But that’s just one of the accolades our city
received last year. There were others:
We were named the second-best big city to live in and one of the best
places in America for veterans to live.
For the third year in a row, we were recognized by the Center for
Digital Government as Number One in its Digital Cities survey and we
won the Smart City Challenge for innovative smart water solutions.
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Virginia Beach was named a top 10 city where millennials are moving,
probably in part because we are also recognized as one of America’s
most affordable beach towns, one of the safest and one of the most
caring cities in the country.
While we focus on our problems and issues, every once in a while, it’s
good to be reminded of all the great things that others see in our city.
One of the great things we see all around us is water. In this case,
though, I’m talking about a dependable drinking water supply. It’s one
of the things you don’t have to think about too much, because we do.
That’s why in 2018, the City extended its water services contract with
Norfolk through 2060 to ensure continued quality services for Virginia
Beach residents. Thank you, Deputy City Manager Tom Leahy, Utilities
Director Bob Montague, then Mayor and Council member Louis Jones
and the entire City Council.
Last year alone, more than 15,000 people volunteered over one million
hours of their time, doing everything from saving sea turtles to saving
human lives as part of a rescue squad. All of that added up to nearly
$28M in value.
So, earlier I surfaced the issue of public enemy #1 – sea level rise and
recurrent flooding. If you didn’t see the briefing we provided to the City
Council on January 15 on the results of the Dewberry study, I
encourage you to review it.
Here are the facts:
• Sea level is a foot higher than it was just 50 years ago
• It is rising about an inch every five years
• We are experiencing more frequent and more intense storms
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• And, studies indicate we are looking at another foot and a half of
sea level rise over the next 20-40 years and 3 feet in 50-70 years.
This set of circumstances and a lot of engineering analysis is being
performed so our city can effectively combat these issues. In fact, we
currently invest as much money in our stormwater infrastructure as we
do in roads and schools.
The goals of the Dewberry study were to assess, model and create
strategies to help us establish long-term resilience to sea level rise
and, along with our master drainage study, assist with recurrent
flooding.
Dewberry has identified a combination of adaptation strategies,
engineering solutions, building code modifications and coastal flood
protection infrastructure we will be considering as part of the final
report we’ll deliver in the next three months. It’s a heavy lift and I want
to thank Dr. Brian Batten and the team at Dewberry along with Deputy
City Manager Tom Leahy, Public Works Director Mark Johnson and
the brainy staff in our Stormwater Center of Excellence. We ARE
getting our arms around this issue.
Safety from flooding is one component of a safe city. Reducing crime
and providing effective emergency response is another. I could not be
more proud of our first responders whose work continues to deliver the
kind of results that make Virginia Beach one of the safest large cities in
the country. I’d like to acknowledge the City’s public safety leadership - Deputy City Manager Steve Cover, Police Chief Jim Cervera, Fire
Chief Dave Hutcheson, EMS Chief Ed Brazle and ECCS/911 Director
Stephen Williams, thank you and the men and women who keep us
safe.
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Few aspects of our community are more important to our overall quality
of life and our ability to attract new residents than our schools.
Fortunately, our school system is among the best in the country, as
evidenced by the fact that, for the second year in a row, 100 percent of
Virginia Beach City Public Schools achieved accreditation. That’s 82
schools, which is an incredible accomplishment. Thank you, Schools
Superintendent Dr. Aaron Spence, the School Board and the entire
public schools team. You’ve set a high bar and you’re achieving
extraordinary results.
I’ve shared with you today just some of the many accomplishments we
realized last year. And at your place you’ll find the annual
Accomplishments issue of City Page. Please take a look at some of
the other highlights from 2018.
Now – let us look forward. We must roll up our collective sleeves,
understand the unprecedented challenges and realize the incredible
opportunities that lie ahead. To reach our full potential, we must remain
steadfast in our commitment to attract new businesses, create new
jobs, embrace new lifestyle choices, build new infrastructure and
welcome new residents. This is what will keep Virginia Beach the
preferred coastal community on the East coast.
Be brave, be bold and be involved.
Thank you very much.
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Stormwater Master Plan Update
City Council Briefing – January 8, 2019

1 | Stormwater Master Plan Update January 8, 2019

Agenda
• Background for Update
• Stormwater Modeling and Calibration
• Visualizations of Results
• Next Steps
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Bond Rating Agency Questions to VB
• Does the existing/future CIP include spending
for mitigation or resiliency?
• Has your governing body discussed the capital
or financial implications of rising sea levels?
• Has there been an estimate on potential impacts
from rising sea levels or flooding?
• Please discuss how flooding has impacted the city’s
budget and may impact future budgets?
• Have there been any zoning /long-term planning adjustments downtown and along
the waterfront to mitigate future flooding impacts?
• What is management’s current view on the potential impact/vulnerabilities in your
community from rising sea levels and a heightened risk of extreme weather events?
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Combined Impact on Stormwater Analysis
• Higher coastal water levels diminish stormwater system performance

• Coastal
Flooding
• Stormwater
Conveyance
• Combined
Flooding
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Last Approved Stormwater Master Plan

Current Master Plans date from the
late 1980s to early 1990s
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Stormwater Master Plan – Why update?
• Update stormwater system inventory
• Create computer models of the
current stormwater system utilizing
readily available software
• Assess performance of stormwater
system
– Flood control
– Stormwater quality
• Identify deficiencies in the
stormwater system
• Determine needed improvements
• Provide information for project
designs
• Create Comprehensive Stormwater
Management Plans where possible
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Stormwater Modeling

• Modeling effort being performed in all 31
drainage basins.
• Models, with the exception of the Lower
Southern Rivers, are being prepared in
PCSWMM, the “gold standard” for
modeling. PCSWWM uses EPA SWMM
as its engine.
• Models for the Lower Southern Rivers
are being prepared in the MIKE suite of
programs which allows for the inclusion
of the effects of wind into the modeling
parameters.
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Stormwater Modeling (continued)
• Models include the Primary Stormwater System. Primary
stormwater system includes:
• Stormwater pipes larger than 24-inches in diameter;
• Stormwater management facilities (ponds and lakes);
• Natural conveyance systems (ditches/swales/canals).

• Models are being prepared for 1-, 2-, 10-, 25-, 50-, 100- and
500-year storm events under the current standards using
recurrent tailwater elevations. Models are also being
prepared for 1.5- and 3-feet of sea level rise.
• When new standards are adopted, the models will be
updated to reflect the new standards.
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Hydraulics (View in PCSWMM)

Outfall

Junction node

Irregular conduit
(channel)

Subbasin load point
(storage node)

Conduit (pipe)

Subbasin
Overflow conduit
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1990 Model Schematic
46 nodes
58 conduits

2018 Model Schematic:
3,184 nodes
13,762 conduits

Comparison of Previous to Current
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Hydraulics (2-D Area)
2D Grid
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Validation/Calibration Photographs
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email: stormpics@vbgov.com

Calibration/Validation Results

Average delta (feet) = -0.05
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ArcGIS Online Results Map
• Online Map Link
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2D Model Animation
• PCSWMM – Windsor Woods

15 | Stormwater Master Plan Update January 8, 2019

2D Model Animation (continued)
• MIKE – Lower Southern Rivers
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Comprehensive Master Plan Integration of
multiple stormwater issues

• Modeling effort began in
May 2015.

• As of December 31, 2018,
22 of 31 drainage basins
have completed models.
10 of the 22 have been
validated and calibrated.
• By September 2019, all
drainage basin models will
be complete.

17 | Stormwater Master Plan Update January 8, 2019

email: stormpics@vbgov.com

Next Steps
• Briefing on SLR (January 15, 2019).
• Complete modeling of all basins.
• Kimley-Horn has been hired to prepare the master plans based
on the models (both with and without the SLR results). This
effort will begin in early 2019 and anticipated completion is
scheduled by January 2022. The master plans will be used to
inform the CIP program which projects are the highest priority.
• Upon completion of the master plans, PW-SWEC will coordinate
establishing a Comprehensive Stormwater Management Plan
with DEQ to govern storm drainage in Virginia Beach.
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DISCUSSION

email: stormpics@vbgov.com
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Virginia Beach Comprehensive Sea
Level Rise and Recurrent Flooding
Planning Study
Policy Recommendations and City-wide
Flood Protection Strategies
January 15, 2019
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Agenda
• Project Overview
• Hazards and Risk Recap

• Adaptation Strategy Approach
• Policy Document Overview
• City-wide Structural Alternatives
• Next Steps
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Project Overview
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Ongoing Studies
• Comprehensive Sea Level Rise
and Recurrent Flooding Study
• Assessing existing and future flood
vulnerabilities across the City’s four
unique watersheds
• Identifying strategies to ensure our
city is resilient to future flooding
events

• Master Drainage Study
• Detailed inventory of the City’s
stormwater system
• Assessing the system’s performance
• Identifying deficiencies or needed
improvements
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Project Website:
http://www.vbgov.com/pwSLR

Virginia Beach SLR Study
Goal:

Produce information and strategies that will enable Virginia Beach to establish longterm resilience to sea level rise and associated recurrent flooding
Objectives:

• Establish a full understanding of flood risk and anticipated changes over planning
and infrastructure time horizons
• Develop risk-informed strategies, including engineered protection and policy to
reduce short and long-term impacts
• Produce City-wide and watershed “action plans” for strategy implementation
• Engage in public outreach process to advance resilience initiatives

5

Study Approach

6

Timeline of Activities
2015

2016

2018

2019

Planning

Study Progression

Strategy Focus

Synthesis

• Scenarios

• Grant award

• Conceptual
model

• Hazard and risk
assessment

• Structural
Alternatives
• City-wide
Concepts
• Performance
• Downselection
• Policy refinement
and rankings

• Full Draft
Adaptation
Plan

• Essential analysis
to inform design
• Stormwater
coordination

• Policy menu
7

2017

• Neighborhood
and site
alternatives

• Stakeholder
outreach and
input

Hazards and Risk Recap

8

VB SLR Planning Scenarios

9

“Projections”
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Observed Acceleration
Boon et al. 2018

~1.6 ft

11

Impacts
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Consequences of Future Without Action
Annualized Losses (Millions)
$300

$271

$250

$200
$150
$100

$50

$50

$12
$0
Baseline Scenario

Compared to Today:
13

1.5 ft SLR Scenario

4x increase

3 ft SLR Scenario

23x increase

Spatial Distribution of Risk
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Focus Areas for Adaptation

88% of City’s Risk

15

Adaptation Strategies

16

Adaptation Strategies
Policy

Design

Integrated Solution

17

Protection

Policy Document Overview

18

Policy Process

19

Policy Document
• What it represents:
• Guidelines for instilling best
practices to reduce long-term
flood risk
• Starting place for evaluation and
implementation by City

• Unique reflection of City staff
perspective and priorities

• Not a prescriptive document to
be followed “to the letter”
20

Policy Goals*
1.

Plan for a future with more frequent and intense flooding

2.

Enhance the flood resilience of critical infrastructure and invest in
capital improvements to reduce community flood risk

3.

Enhance the flood resilience of buildings and neighborhoods

4.

Protect and enhance the local economy

5.

Preserve and enhance natural flood buffers and open space

6.

Improve City coordination and responsiveness to community flood
concerns

7.

Advocate for changes in state and federal law and policy to
incentivize, support, and fund local resilience implementation

*A Strategic Plan to Achieve City Council's Vision for the Future and 2017 - 2022 City Council Goals
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Organization
• Content:
• 7 goals
• 29 objectives
• 175 action items

• Structure for Goals:
• Overview
• Objectives
• Actions and Priority
• Benefits and Considerations
• Community Rating System
opportunities

• Implementation Examples
22

Qualitative Ranking of Policy Actions

23

Ranking Responses:
• Group rankings by:
• Public Works, Planning, Public Utilities, Emergency
Management, Parks and Recreation, Legal

• Guidance was for input on items related to responsibilities
and expertise
• Over 2,400 inputs provided across the categories
• Relative Rankings:

24

Ranking

Count

Percentage

Low
Med-Low
Medium
Med-High
High

1
40
38
57
50

1%
22%
20%
31%
27%

Implementation Vision
• Administered and monitored by the Deputy City
Manager SLR Working Group
• Responsibility will be assigned for action items to
City departments/staff
• City staff will interpret and evaluate the action items
and implement the action in general reflection of
priorities
• Implementation will occur after public comment
25

Informing Design

26

Informing Design
• Rainfall/surge correlation
• >50% of rainfall events occur during elevated
water levels

• Joint-probability of rainfall/storm surge
• Concurrent rainfall/surge design values

• Regional Precipitation Trends
• Atlas 14 outdated
• Heavy rainfall increasing, 20% needed over
design life cycle

• Probable maximum event precipitation
• Design “check storm”

• Wind Tides
27

• Water level response to wind tide conditions
• Minimum design tailwaters

Stormwater Design Standard Outputs
Table J-12
Design Tidal Elevations for Virginia Beach
All Elevations in feet relative to the North American Vertical Datum (NAVD) of 1988
Location

Design Level

1-YR 2-YR 3-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR

Existing Condition 3.1
3.6
4.0 4.4
5.2
5.8
6.2
6.7
8.5
1.5 ft SLR
4.6
5.1
5.5 5.9
6.7
7.3
7.7
8.2
10.0
3.0 ft SLR
6.3
6.9
7.3 7.7
8.5
9.2
9.6
10.1
12.0
Lynnhaven Bay & River, Existing Condition 3.2
3.9
4.3 4.8
5.5
6.3
6.9
7.4
9.3
Incl. all areas other than
1.5 ft SLR
4.7
5.4
5.8 6.3
7.0
7.8
8.4
8.9
10.8
3.0 ft SLR
6.4
7.2
7.6 8.1
8.8
9.7
10.3
10.8
12.8
Eastern Branch
Existing Condition 3.2
3.8
4.1 4.5
5.2
5.9
6.5
7.1
8.5
Chesapeake Bay
1.5 ft SLR
4.7
5.3
5.6 6.0
6.7
7.4
8.0
8.6
10.0
3.0 ft SLR
6.4
7.1
7.4 7.8
8.5
9.3
9.9
10.5
12.0
Existing Condition 3.6
4.1
4.5 4.9
5.4
6.3
6.8
7.3
8.7
Atlantic Ocean & Rudee
1.5 ft SLR
5.1
5.6
6.0 6.4
6.9
7.8
8.3
8.8
10.2
Inlet
3.0 ft SLR
7.2
7.7
8.2 8.6
9.2
10.1
10.7
11.2
12.8
Existing Condition
2.4
3.4
4.2
4.9
6.4
Back Bay, North of
1.5 ft SLR
3.9
4.9
5.7
6.4
7.9
Beggars Bridge Creek
3.0 ft SLR
7.6
9.0
10.1
11.1
13.2
Existing Condition
2.4
2.8
3.3
4.2
Back Bay, South of
1.5 ft SLR
3.9
4.3
4.8
5.7
Beggars Bridge Creek
3.0 ft SLR
7.6
8.1
8.8
10.1
Existing Condition
2.8
3.4
3.9
4.9
North Landing River
1.5 ft SLR
4.3
4.9
5.4
6.4
3.0 ft SLR
6.3
6.9
7.5
8.5
Existing Condition 2.8
3.6
4.1 4.7
5.8
6.5
7.1
7.9
10.3
Elizabeth River
1.5 ft SLR
4.3
5.1
5.6 6.2
7.3
8.0
8.6
9.4
11.8
3.0 ft SLR
5.9
6.7
7.2 7.8
8.9
9.6
10.2
11.0
13.4
Notes:
1. All elevations sourced from direct sampling and statistical analysis of the distribution of water elevations in each
watershed
Lynnhaven Bay & River,
Eastern Branch

2. Lynnhaven, Elizabeth River, and Atlantic Ocean elevations were sourced from the 2015 FEMA Flood Insurance
Study
3. Back Bay and North Landing River elevations were sourced from CIP 7-030, PWCN-15-0014, WO2A
4. The values do not represent potential wind-driven water levels in the Back Bay and North Landing River
5. Back Bay and North Landing River tailwater values have been limited to return periods where tailwater elevations
are above recurring wind tides.
6. Conditions related to a 3-ft rise in sea level include non-linear increases derived from numerical modeling completed
by the U.S. Army Corps of Engineers and the North Carolina Floodplain Mapping Program
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Structural Protection
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Structural Flood Risk Reduction
Key Activities:
• Investigate coastal flood
pathways

• Identify locations for flood risk
reduction
• Develop flood risk reduction
alternatives
• Assess feasibility and
performance

• Provide recommendations
30

Structural Alternative Levels
Protect Most of City
TODAY’S
Designed to Future 100-yr flood
PRESENTATION
Cost: High
(Billions)
Protect High Risk Areas
Designed to Future 10- to 50-yr flood
Cost: Moderate (100s Millions)

IN PROGRESS
Address High Risk Properties
Alternative to Structures
Cost: Low to Moderate (Millions)
31

City-wide Protection Alternatives
• Limitations:
• High-level concepts
• Alignments based on desktop analysis

• Each alignment will have major impacts and
concerns which are not captured in detail
• Drainage, Environmental, Traffic and Circulation, Navigation,
Real Estate, Costs, Constructability, etc…

• Initial results today – final results pending
32

Conceptual Process
COORDINATION WITH CITY
Existing Data
Collection and
Site Assessment

Development of
Ten Citywide
Alternatives

Hydrodynamic
Modeling of
Alternatives

Site
Characterization

Design Criteria

Model Mesh
Development

Concept Design

Model Calibration /
Validation

Develop High Level
Costs and Renders

Identify Site
Constraints
Site Specific Base
Maps in CAD and
GIS

Framework to
Evaluate Alternatives
Hydrodynamic
Modeling

Multi -Disciplinary
Evaluation

Model simulation of
alternatives

Concept Design
for Top Three &
Preferred
Alternative

Identify and Discuss
Preferred Alternative
Provide Final
Recommendation for
Preferred Alternative

USE OF FEMA, USACE, STATE AND LOCAL STANDARDS AND REGULATIONS
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Lynnhaven Inlet Beachfront (East)
Site Conditions
•

Area is located in FEMA coastal
VE zone with a BFE of 10’ NAVD

•

Estuarine and marine wetlands
located along the beachfront

•

Military property to the northeast
and numerous private properties
along the beachfront

•

Outfalls in vicinity of beach

•

Limited width for coastal dune
levees

•

Maximum high ground elevation
limited to ~18’ NAVD
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Lynnhaven
Inlet

Lynnhaven Inlet Beachfront (West)
Site Conditions
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•

Area is located in FEMA coastal VE
zone with a BFE of 11’ NAVD

•

Presence of Little Creek Channel
along Va Beach/Norfolk border

•

Estuarine and marine wetlands
located along the beachfront

•

Military property to the west and
numerous private properties along
the beachfront

•

Outfalls in vicinity of beach

•

Limited width for coastal levees

•

Maximum high ground elevation
limited to ~18’ NAVD

Little Creek
Channel

Lynnhaven
Inlet

Lynnhaven Inlet Beachfront (East)

Identification of Tie-In Locations for Alignment Development
Extension point
high ground
Crossover
at 14.5’ NAVD

Crossover
at 13’ NAVD

Tie-in Location
up to 14.5’ NAVD
Crossover
at 11’ NAVD

Lynnhaven
Inlet

Tie-in Location
up to 18’ NAVD
Broad Bay
Wolfsnare
Creek

Maximum High Ground – 14.5’ NAVD
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Lynnhaven Inlet

Identification of Tie-In Locations for Alignment Development

Shoreline
protection
required

Tie-in Location
up to 18’ NAVD

Tie-in Location
up to 18’ NAVD

Lynnhaven Inlet DFE
to be governed by
beachfront DFEs up to
18’ NAVD

Maximum High Ground – 18’ NAVD
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Lynnhaven Inlet Beachfront (West)

Identification of Tie-In Locations for Alternative Development
High-point viable only with additional
flood protection to the west
Potential intervention
location along highway
median and gated barrier at
Lake Pleasure House

Little Creek
Channel

Tie-in Location
up to 18’ NAVD
Culvert
Connection

Crosses highway
at 15’ NAVD

Large Culvert Connection

Maximum High Ground – 14.5’ NAVD
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Coastal Flood Protection Toolkit
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Lynnhaven Inlet

Comparison of 2 Potential Alignments
Floodwall

Little Creek
Chanel

Sheet Pile

Floodwall

Dune

Sheet Pile

Elevate with Fill

Dune

Floodwall
Pump
Station

Atlantic
Ocean

Broad Bay

Wolfsnare
Creek

Sector Gate
Vertical Lift Gate

Option 2 - Alignment Comparison (Relative)
DFE Criteria
(ft-NAVD)
DFE A – Alignment
DFE B – Alignment (extension)
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Approx.
Length (ft)

Cost

Real Estate
Impact

Constructability

Minimal

Easy

DFE A

14.5

24,674

Lowest

DFE B

16.0

37,254

Moderate

Moderate w/
More challenging to
few acquisitions
elevate by fill

Putting the Pieces Together
• Collaborative
review of possible
alignments
• Identifying
combinations of
alignments
• Culling options
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Conceptualized Alignment Locations
1. Lynnhaven Inlet
2. Long Canal

1
3

3. Upper West Branch Lynnhaven
4. Lower West Branch Lynnhaven

2
5

8

5. Upper East Branch Lynnhaven

6. Lower East Branch Lynnhaven

7

6

4

11

9

7. Rudee Inlet
8. Elizabeth River

9.

12

West Neck Creek Bridge

10. Knotts Island
11. Sandbridge Road
12. Muddy Creek Road
42

10

Combinations for Evaluation
Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

Alternative 8

Alternative 9

Alternative 10
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Model Evaluation
• DHI MIKE21
• Stormwater runoff via
MIKE FLOOD
• Tidal calibrated,
validated
• 10-/100-yr surge forcing
with/without 10-yr runoff

• Structure implementation
• Flood depth benefits and
adverse impacts
44

Model Evaluation of Flood Reduction

Areas where flooding completely
removed
Areas of flood reduction
(flood depth decreased)

FOR INFORMATIONAL PURPOSES
Initial values shown, currently under
refinement
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Model Evaluation Benefits and Impacts

Areas of Benefit
(reduced flood depth)
Areas of Adverse Impact
(increased flood depth)
FOR INFORMATIONAL PURPOSES
Initial values shown, currently under
refinement
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Conceptual Alignments
1. Lynnhaven Inlet
2. Long Canal

1
3

3. Upper West Branch Lynnhaven
4. Lower West Branch Lynnhaven

2
5

8

5. Upper East Branch Lynnhaven

6. Lower East Branch Lynnhaven

7

6

4

11

9

7. Rudee Inlet
8. Elizabeth River

9.

12

West Neck Creek Bridge

10. Knotts Island
11. Sandbridge Road
12. Muddy Creek Road
47

10

Down-selection of Alternatives
Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Alternative 7

Alternative 8

Alternative 9

Alternative 10
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Down-selected Alternatives

9a
49

9b

Down-selected Alternatives

6
50

8

Down-selected Alternatives

2
51

4

Renderings – Lynnhaven Inlet
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Renderings – Lynnhaven Inlet
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Renderings – Muddy Creek Rd
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Renderings – Muddy Creek Rd
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Cost Estimation
• Rough Order of
Magnitude*
• Utilized ArcGIS and AutoCAD
• Units costs from USACE,
PIANC, etc.

• Average parameters by unit
length
• Contingencies for:
• Hard Construction Cost
• Soft Costs
• Escalation for future
date of construction
*Approximate equivalent to Association for the Advancement of
Cost Engineering Class 5 estimate for conceptual engineering
phase
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Down-Selected Alternative Summary
SUMMARY OF ALTERNATIVES*
CITYWIDE ALTERNATIVES
ITEMS

2

4

6

8

9a

Approximate Overall
Structure Length (miles)

33.8

34.5

33.0

26.1

11.1

Flooded Area Reduction
(square miles)

-27

-28

-23

-24

-18

45.5

43.1

40.1

36.5

27-13.8***

$3.79**

$2.73**

$2.77

$1.71

$2.81

North
Carolina,
Norfolk,
Chesapeake

North
Carolina,
Norfolk,
Chesapeake

North
Carolina,
Norfolk

North
Carolina,
Norfolk

Norfolk

Mitigated Structures
(thousands)
Total Design &
Construction Cost
(Billion USD 2018)
Adjacent Municipal
Areas Affected

FOR INFORMATIONAL PURPOSES
Initial values shown, currently under refinement
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*Values subject to change pending final modeling and cost adjustments for gate types
**Cost includes flood barrier in Norfolk that benefits Virginia Beach, Norfolk, and Chesapeake
***Final count to be determined from model runs

Future With/Without Alternatives
Annualized Losses (Millions)
$300

$271

$250
$200
$150

$100
$50

$12
$0
Baseline Scenario

2

4

6

8

3 ft SLR Scenario

Losses without Project
Losses with Project Alternatives
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USACE Engagement
• Goal: Federal cost share
• How will work to date help?
• Catalyst and justification
• Allow deeper, broader study

• Federal feasibility and environmental impact study needed
• Debriefed alignment options to USACE in December
• Formal request letter for study start provided January 11, 2019

59

Next Steps
• Finalize evaluation

Site/Parcel
Strategies

Next 3-4 Months

City-wide
Projection

• Key opportunities
• Aggregate Benefits over Areas
Neighborhood
Protection

• Complete for 5
locations

Hybrid
Alternatives

• What’s the
best mix?

Draft
Adaptation
Plan

• Study
Synthesis
Review &
Stakeholder
Engagement
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Questions
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