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We are a community of designers who create architecture and environments
sensitive to context, time, and place.




Approach & Process

People, Culture &
Land Use

Infrastructure &
Networks

Land & Water

We collaborate with partners and communities all over the world.
Wherever we are,we work local.
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Design & Implementation
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High Performance Landscapes & Public Spaces W
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Tidewater Coastal Bases & Coastal Flood Risk
Floodplain & Military Bases
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Dutch Dialogues® Virginia

“The Dutch Dialogues
process underpins the entire
Resilience Strategy... It

was absolutely critical and
transformational in helping
us set a powerful vision

for the city and change the

¥ "':: u;j;:”
narrative from doom and
gloom to a vision of a globally
important city doing critical
work on the coast in a future
where the sea is rising.”

Hoterina Oskarssan
Marfolk Office of Resilience




Catalyst for Tidewater Resilience

Dutch Dialogues Virginia - Resilient Hampton, Norfolk Resilience, to Chesapeake

Chesapeake
Industrial Waterfont

Living with Water Hampton:
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Newmarket Creek Environmental Impact Downtown, Phoebus Future Projects
Water Plan Bond Pilot Projects Buckroe Water Plan
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Dutch Dialogues
Virginia

Norfolk

Newton’s Creek Watershed Graphics

NDRC Application

Norfolk
Resilience
Strategy

USACE Workshops USACE PED
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Norfolk RVAR
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Floodplain & City Boundary
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Coastal Storm Risk Management Project (CSRM)

Norfolk VA
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Phase 1

Phase 2

Phase 3

Phase 4

Non Structural Areas

70 yr Storm 2076

Areo of Reduced Flood Risk

Critical Infrastructure

Evacuation Routes
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Visualizing Risk

Critical Datums and Sea Level Rise Norfolk

2076 NACCS 1,000 Year Event 15 ft
still water level AEP 0.01%
2076 70 Year Event  11.5ft
Still water level AEP 1.4% £ |
1749 Unnamed Hurricane =10 -12 ft,
Pre-dating Tidal Station i
2003 Hurricane Isabel 6.3 ft

Highest recorded since
Tidal Station established in 1927

Minor Tidal Flood (4.5ft MLLW)

Mean Higher High Water
(2.76ft MLLW)

NAVD Oft

Mean Lower Low Water

v
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Elizabeth River
Alignment Height

11t
Ohio Creek
Woatershed Project
=11ft
Existing Norfolk
Downtown floodwall

Higher Level of Design Event Lower Level of

Protection Today 70 Year Event in 2076 Protection in 2120
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Risk
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Gate Closure
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Adaptation Pathways
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No Action

Existing Conditions

pasodoid

Perimeter Alignment

Adaptation
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Raise Marshes
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Swale Manages
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Raise Marsh and Roods
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Raise Roads Above Tide
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System Visualization
CSRM Norfolk
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Urban Design

CSRM Norfolk
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Urban Design
CSRM Norfolk &b

Harbor Park Stadium

Floodgate with
Elizabeth River Trail pedestrian access

to ferry landing




Multiple Lines of Defense
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CSRM Norfolk

Existing Flood Risk

Precipitation

Sea Level Ris&"A

storm Surge Flooding

Tidal Flooding
High Tide

' 1 ' l ) l Lofayette River | l ‘l'

or Creeks

‘ Elizabeth River or Subsidence Subsidence
Chesapeoke Bay

Proposed Condition

Raised Edge :
. Home Elevations Kneewall Daylight Craek
" ] Encourage
Living ! Pump Station Permeable Paving and Development on
Shoreline . . Subsurface Storage | High Ground
asenenana,, Raised Road Borm Floodproofing |

-
L p

1

I

L]

i

i

[ ]




Ohio Creek Watershed Projects & Saint Pauls Blue Greenway
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Original Sketch

= ’
,,_gg\w'*‘*’“ﬂ,\'%> X Newton’s Creek
. Stormwater Management Components b\:{ Y

. Shoreline Protection Components

Harbor Park Nature Trail

A network of interconnected tidal marshes
running under the highway to store stormwater
brought from upstream. Bike paths and nature
trails connect between Harbor Park and the St
Paul's area. The sports fields and parking near
the school will remain

into the water table

Realignment of Chapel Street

Reconnecting the fragmented segments
of Chapel Street will restore one of the

Blue Green Corridor Network South
v N An open space corridor running along the
?\)’\ s, historic Newton's Creek bed will bring water
: /A [ collected upstream and slowly infiltrate it back
N /
. Community Improvement Components

P =Y 4 city's historic north-south connections and

. Planned Future Projects reestablish a once prominent African American

- Business District

[ ] . Coastal Resilience Accelerator

1 '/: - 7R Virginia will use HUD funds to create an
| 7] innovation campus to spur new business
/ =Y growth in the Hampton Roads region.

Y 8 e/ R

A\ Water Streets and Tidal Channel Park

A park running along the Freemason Street
extension will collect water and become a
neighborhood amenity Other streets in the
neighbarhood will be built out to include |

Raising Reeves Avenue

A portion of Reeves Avenue in the South of
Brambleton area will be raised as part of the
system of shoreline protection

Network of Green Parcel-Level Treatments

Building off of the existing River Stars program,
rain barrels, rain gardens, and permeable
paving will be encouraged on individual lots

Chesterfield Heights Waterfront

Along the waterfront of Chesterfield Heights
berms and walls will be built as part of the
shoreline protection system and will become
the framework for improving the existing parks
with new trails and landscaping

Harbor Park Redevelopment

. Building off of the Harbor Park Promenade,

the area will use existing parking lots to build
out new high-rise residential, office space,
hospitality and entertainment and retall space

Raising Westminster Avenue

A portion of Westminster Avenue and some of
the adjoining streets in Chesterfield Heights
will be raised as part of the system of shoreline
protection

St. Paul's Redevelopment
The city will look for private investors to replace

~ the existing assisted housing in the St. Paul's

area with a higher density mixed-use mixed-
income neighborhood

and water retention systems

Harbor Park Promenade

Part of the shoreline protection will consist
of a berm along the edge of the Harbor Park
waterfront and will be built out over time
into a promenade linking the stadium to the
Waterside area

Brambleton South Pond
An integral part of the stormwater management
strategy will be acquiring the vacant lots
in South of Brambleton to create a large
naturalized wetland with bath educational and
traditional park amenities

Holt Street Extension

Holt Street will be extended north and
connected to Freemason Street and the
Tidewater Drive intersection signalized to
create a pedestrian friendly connection
between Downtown and Harbor Park

Redevelopment of Young Terrace
Assisted housing will be converted in to mixed-

. use mixed income neighborhood with private

investment

Raising Kimball Terrace

A portion of Kimball Terrace in Chesterfield
Heights will be raised as part of the system of
shoreline protection

Both Watersheds

Living Shoreline

In partnership with the Elizabeth River project,
the city will use some of the HUD funding to
restore wetlands along the Elizabeth River

Redevelopment of Calvert Square

Assisted housing will be converted in to mixed-
use mixed income neighborhood with private
investment

Ohio Creek

Chesterfield Helghts Wetlands

Existing marshes in the area will be improved
to accommodate storm water from upstream
and alleviate flooding, these may be expanded
in the future

Underground Detention Area

An underground water detention area will
be created beneath Marlboro Avenue as
additional stormwater storage

Pump Stations and Tide Gates

To enhance the capacity of the natural systems
to deal with stormwater and to protect the tidal
systems from storm surge inundation, a series
of pumping stations and tide gates will help
manage the flows of water in the systems

Safe Routes to School

New bike routes will be built along many of the
existing streets and new parks to encourage
students to bike to school




Chesterfield Heights Ohio Creek Watershed




Project Area Map W
Ohio Creek
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Height of Coastal Protection N
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Grandy Resilience Park o
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Street Retrofits W

HUD NDRC Commonwealth of Virginia &1

PERVIOUS CONCRETE SIDEWALK

BIOSWALE VEGETATION

BIOSWALE BASE W/ SOIL MIX,
GRAVEL BED, DRAINAGE PIPE, TYP.

CONCRETE CURB/RETAINING WALL

PERVIOUS CONCRETE SIDEWALK

BIOSWALE VEGETATION

BIOSWALE BASE W/ SOIL MIX,
GRAVEL BED, DRAINAGE PIPE, TYP.

CONCRETE CURB/RETAINING WALL
PERVIOUS PAVING SYSTEM W/ BASE

BIOSWALE VEGETATION

BIOSWALE BASE W/ SOIL MIX,
GRAVEL BED, DRAINAGE PIPE, TYP.

CONCRETE CURB/RETAINING WALL

4. 4 61 » < ( ) i
v N ¢ W ( ) s o
e P y -
T T 5 T
10!_0" 6|_6" 4I_0|I 5|_0ll 10!_0" 6I_6ll 5!_6" 5I_0ll 10!_0“ 12!_0" 5!_0"
DRIVE LANE PARKING LANE 'BIOSWALE ~ SIDEWALK DRIVE LANE " PARKING LANE = BIOSWALE ~ SIDEWALK | DRIVE LANE CURB BUMP-OUT SIDEWALK
(VARIES)  (VARIES) (VARIES)  (VARIES) (VARIES)
Typical Bioswale Section Typical Bioswale and Permeable Paving Section Typical Corner Bumpout Section
CONCRETE CURB/RETAINING WALL, BOTH SIDES
BIOSWALE VEGETATION
SWALE BASE W/ SOIL MIX, GRAVEL BED, DRAINAGE PIPE, TYP.
CONNECTION FROM BIOSWALE
CONCRETE CISTERN SYSTEM
( \ ) I
L / v
. H\mH H\HH
> ToTAL= | 3.9 SF open/plants = 3 SF
© 25 SF 4.5 SF soil = 0.9 SF
5.8 SF gravel = 2.3 SF

ﬁ 5-0" TOTAL=6.2 SF

b, TNF : r 14'-6" | 6'-6" 40" §-o"
! ﬁf’; ﬁf ST s —eanie DRIVE LANE " PARKING LANE  PLANTING SIDEWALK
A rﬁ@;ﬂ' 23] (5;;::8) (VARIES)

Chesterfield Blvd Subsurface Cistern



Norfolk Ohio Creek
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Ohio Creek Watershed Projects & Saint Pauls Blue Greenway
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Saint Pauls Blue Greenway
Norfolk VA
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St. Pauls Blue-Greenway Context

Site Context

The St. Paul’'s Blue/Greenway project ie located just east of
downtown Norfolk in the Tidewater Gardens neighborhood. The
broader area is a mix of institutional, commercial, and multi-family
dwellings, much of which was developed in the mid-1900s, that
forms a low-to medium-densify urban environment. Several major
connector roads surround the area, and the neighborhood has good
access to public transportation such as the Hampton Roads Transit
(HRT) bus stops and The TIDE light rail. The existing road network
disconnected Tidewater Gardens from the larger city street grid with
only a single east-west connection (Charlotte Street) between City
Hall Avenue and Tidewater Drive.
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Past & Future W

Saint Pauls Blue Greenway
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Functional Concept Design to Vision

Design Process

~ St. Paul Blue/Greenway
Functional Concept

 Discharge from uf
(OHsite North)

-— Primary Channal - North
4.70 Acres

o - Waler Quality BMP 'A'
R~ 150 Acres

_—— Water Quality BMP 'B'
1.25 Acres

Freemason Street Culvert

Water Quality BMP 'D
1.25 Acres

=1 L~ Primary Channel - South
/ & Storage
3.60 Acres

- Discharge point under Tidewater Dr

- Blue/Greenway Site

- Typlcal Water Elovation (EL +1.3 fi)
- Stormwater Storage (<EL +2.0 f1)
| [ stormwater Storage (<EL +3.0 1)
l!,il Stormwater Storage (<EL +5.0 fi)

—_— Conceapt Flow Diraction

July 2019 Concepl Street Grid

______ Existing Storm Draine

I

o || | el

i Exisling Trees and Shrubs

~— A ¥ 0

Quality + Quantity Volumes
MOFFATT & NICHOL
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St. Paul’s Blue-Greenway

Vision
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Saint Pauls Blue Greenway

Norfolk VA
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North Weir

Saint Pauls Blue Greenway
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Pavilion
Saint Pauls Blue Greenway
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Expressive Cast in Place Concrete Bridge
100% Design
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Saint Pauls Blue Greenway
Norfolk VA
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Hampton
Floodplain & City Boundary

Legend
= FEMA 100 Year Floodplain

Military Installations

City Boundary




History

Fort Monroe




NASA Langley Research Center W

Resilient Hampton

NATIONAL AEROMNAUTICS AND SPACE ADMINISTRATION

MANNED SPACECRAFT CENTER

ASTRONAUT JOHN H. GLENN,JR.
FRIENDSHIP 7

FEBRUARY 20,1942
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Newmarket Creek

Inland




Newmarket Creek Flooding
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Tributary Ditches

Inland




Newmarket Pilot Project Design Workshop

Resilient Hampton
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Lake Hampton

Resilient Hampton
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LaSalle Avenue at Newmarket Creek

Resilient Hampton
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Newmarket Creek Loop & Pilot Projects

Hampton VA
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Big Bethel Blueway

Newmarket Creek
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Big Bethel Blueway
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Path

Big Bethel Blueway
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Lake Hampton and North Armistead Road Raising

New Market Creek

Legend
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Lake Hampton
New Market Creek
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North Armistead Road Raising

New Market Creek
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Lake Hampton

New Market Creek
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Questions
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Mirabeau Water Garden History
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Defining the Question




Ancient Barrier Islands
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Mirabeau Water Garden

Lake Pontchartrain
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Future Environmental Campus
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Functional Concept

Dry Condition 2-year Storm 10-year Storm



Site Plan
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Pump House Architecture B

Pump Access Skylight

Zinc Coated Copper
Roofing and Flashing

Cistern
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Demonstration Cistern Breezeway / Maintenance
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Stormwater Energy Dissipation
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