
Design Meeting
Thank you for joining us!



WELCOME

GLENN STECKMAN, CITY MANAGER



• Welcome - Glenn Steckman, City Manager

• Our Project in Perspective - Larry White, Project Manager

• Flood Risk - Dr. Kenneth Rose, Horn Point Laboratory, UMCES

• Design Update– Anna Johnson, PE, CC-P, Project Engineer, 

BayLand Consultants & Designers, Inc. & Megan  Barniea, P.E., 

Senior Project Manager, BayLand Consultants & Designers, Inc.

• Habitat Enhancements - Dr. Kenneth Rose, Horn Point Laboratory, 

UMCES

• Q&A Session

• Next Steps

AGENDA



QUESTION & ANSWER SESSION
PLEASE SAVE YOUR QUESTIONS UNTIL THE Q&A SESSION. 

RECORD THE SLIDE # LOCATED IN THE BOTTOM RIGHT OF EACH SLIDE 

FOR REFERENCE.
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PROJECT PURPOSE, BENEFITS & 
ALTERNATIVE

LARRY WHITE, PROJECT MANAGER, PE

PROJECT MANAGER
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OUR PROJECT IN PERSPECTIVE
                 NATURE’S FORCES THAT CONTROL OUR FUTURE ENVIRONMENT

             SEA LEVEL RISE & SEVER STORMS DUE TO WARMING OF OUR OCEANS AND ATMOSPHERE
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Isabel -Water Street Cambridge 2003    
On August 7, 2023 Cambridge 

Experienced 4 Inches of Rain in 2 hours 

Sea Level Has Been Rising 3mm/Yr for 100 years

Since 1980 Ocean Temperature Increased 

Significantly Above 1971-2000 Avg
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OUR PROJECT IN PERSPECTIVE
WHAT DO WE KNOW ?

• SEA LEVEL RISING IN MARYLAND TWICE THE GLOBAL AVERAGE 

• SEA LEVEL ROSE  18 INCHES SINCE 1900 AND RATE IS ACCELERATING

• HIGH TIDES INCREASING IN FREQUENCY/ELEVATION FLOODING NEIGHBORHOODS

• INTENSITY OF STORMS INCREASING BY 20 % DUE TO WARMING OF ATMOSPHERE

• EXISTING STORMWATER SYSTEM IS UNDERSIZED

• CITY EXPERIENCING  FLOOD DAMAGES TO HOMES/PUBLIC INFRASTRUCTURE

•  COASTAL & SEVERE RAIN STORMS INCREASING RISK OF FLOODING & CATASTROPHIC DAMAGE
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Flood Damage 

Assessment for 

100 year rain 

event for design 

of Stormwater 

System for Flood 

Mitigation Project
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OUR PROJECT IN PERSPECTIVE
WHAT IS UNCERTAIN ?

WE DO NOT KNOW WHEN THE NEXT MAJOR STORM WILL OCCUR? 
WE DO NOT KNOW ITS MAGNITUDE? 

✓ PEOPLE FORGOT ABOUT THE LAST MAJOR STORM

✓MAJOR STORMS HAVE OCCURRED ABOUT EVERY 20-30 YEARS

✓ ISABEL WAS ONLY A TROPICAL STORM WHEN IT HIT CAMBRIDGE

✓ NEXT ONE COULD BE MORE SEVERE DUE TO SLR AND WARMING ATMOSPHERE

✓ US EXPERIENCING SIGNIFICANT INCREASE IN DISASTERS SINCE 1980
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1933 Chesapeake & Potomac 1954 Hurricane Hazel 1972  Tropical Storm Agnes 2003 Isabel –Cambridge MD
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OUR PROJECT IN PERSPECTIVE
IMPACTS OF NOT DOING ANYTHING

• HIGH TIDES CONTINUE TO INCREASE IN FREQUENCY AND ELEVATION

• FLOODING OF HOMES AND DAMAGE TO CITY INFRASTRUCTURE

• MAJOR STORMS DESTROY EVERYTHING IN ITS PATH

• COST OF FLOOD INSURANCE INCREASES OR IS NOT AVAILABLE

• PROPERTY VALUES DECLINE DUE TO FLOOD RISK

• CITY BUDGET & TAX BASE JEOPARDIZED DUE TO RECOVERY COST AND CITIZEN RETREAT 

• PROJECT COSTS INCREASES SIGNIFICANTLY DUE TO INFLATION

•  PUBLIC FINANCING NOT AVAILABLE DUE TO FED BUDGET DEFICITS & $40T PUBLIC DEBT

99



OUR PROJECT IN PERSPECTIVE
 BENEFITS OF MOVING FORWARD

• PROTECTS RESIDENTS AND CITY AGAINST DAMAGES 

DUE TO MAJOR STORMS/CATOSTROPHIC EVENTS

• DESIGN PROVIDES MULTIPLE LEVELS OF PROTECTION

• LIVING SHORELINE ENHANCES VIEW AND HABITAT

• PROTECTS PROPERTY VALUES AND ENCOURAGES 

DEVELOPMENT

• FLOOD INSURANCE AVAILABLE /AFFORDABLE

• PUBLIC FUNDING IS AVAILABLE (NOW)

• REGULATORS SUPPORT

• STATE OF MD SUPPORTS
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FLOOD RISK

DR. KENNETH ROSE, 

HORN POINT LABORATORY, UMCES

1111



STORM SURGE MODELING, INUNDATION 

VISUALIZATION AND COST-BENEFIT 

ANALYSIS

MING LI, VINCENT PHAM, NICHOLAS GAMMEL, 

XIAOHONG WANG

 

UNIVERSITY OF MARYLAND CENTER FOR ENVIRONMENTAL 

SCIENCE

SALISBURY UNIVERSITY
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Weather Research Forecasting Model

Triply nested domain: 12, 4 and 1.3 km

40 sigma levels

Forced by GFS outputs at lateral boundary

Forced by SST at ocean surface

Finite Volume Coastal Ocean Model

200-500 m resolution in estuaries 

1 – 10 km resolution on the shelf

2D barotropic mode

Forced by WRF winds and air pressure

Forced by tides at open boundary

Regional Atmosphere-Ocean Models
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Predicted vs observed storm surge during Isabel
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Flooding at the project site during Hurricane Isabel 
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Flooding for 2 feet sea level rise + Hurricane Isabel 
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Flood Wall for 2 feet sea level rise + Hurricane Isabel 
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DESIGN UPDATE
ANNA JOHNSON, PE, CC-P

PROJECT ENGINEER & 

MEGAN BARNIEA, P.E.

SENIOR PROJECT MANAGER

BAYLAND CONSULTANTS & DESIGNERS, INC.
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DESIGN FLOOD RISK – 2050 ‘HURRICANE ISABEL’
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Maryland Flood Explorer: https://dnr.geodata.md.gov/mdfloodexplorer/
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https://dnr.geodata.md.gov/mdfloodexplorer/?mapState=%22%7B%5C%22state%5C%22%3A%7B%5C%22center%5C%22%3A%5B-76.06171329%2C38.57251495%5D%2C%5C%22zoom%5C%22%3A14%2C%5C%22level%5C%22%3A6%2C%5C%22opacity%5C%22%3A0.8%2C%5C%22basemap%5C%22%3A%5C%22Satellite%5C%22%2C%5C%22gaugeData%5C%22%3A%5C%22hst%5C%22%2C%5C%22legendActive%5C%22%3Afalse%2C%5C%22splashScreen%5C%22%3Afalse%7D%2C%5C%22version%5C%22%3A0%7D%22


DESIGN FLOOD RISK – 2050 ‘HURRICANE ISABEL’
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• “STILL WATER LEVEL” =  ±7 ABOVE MSL

• ±120 RESIDENCES WITH FLOODING

• SOME WITH 4+ FEET OF WATER
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DESIGN FLOOD RISK – HURRICANE WAVES
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• FOR HOMES ABOVE THE 

‘STILL WATER’ ELEVATION – 

STILL EXPOSED TO WAVES

• FLOODING AND DAMAGE 

COULD STILL HAPPEN EVEN IF 

FFE > 7 WITHOUT PROJECT
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DESIGN FLOOD RISK – HURRICANE WAVES
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Rockfilled Embankment + Living Shoreline – Normal Conditions

Rockfilled Embankment + Living Shoreline – Storm Conditions
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DESIGN FLOOD RISK – HURRICANE WAVES
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• DAMAGE TO:

• UTILITIES

• WINDOWS

• DOORS

• LANDSCAPING

• FENCING

• ACCESSORY STRUCTURES 

(SHEDS/PATIOS)

• OUTDOOR FURNITURE

• DRIVEWAY/ ROADWAYS
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DESIGN FLOOD RISK – STORMWATER
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• RISK FROM SEVERE RAIN EVENT

• CURRENT CONDITIONS 1% 

PROBABILITY

• AUGUST 7TH 2023 EVENT

• 4.1 INCHES OVER 3 HOURS

• 3.55 INCHES OVER 1 HOUR

• EQUATES TO 0.5% PROBABILITY

• PROPOSED DESIGN MITIGATES 

IMPACTS FROM SEVERE RAIN 

EVENTS
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DESIGN UPDATE – ALIGNMENT CHANGE
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DESIGN UPDATE  - ALIGNMENT CHANGE
INSUFFICIENT DOCO RESIDENT SUPPORT FOR PROJECT

RESIDENTS REMOVED FROM PROJECT 
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DESIGN UPDATE - ALIGNMENT
EMBANKMENT TRANSITIONS TO FLOODWALL CENTER OF QUEEN ANNE AVE
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DESIGN UPDATE - ALIGNMENT
EMBANKMENT TRANSITIONS TO FLOODWALL CENTER OF QUEEN ANNE AVE
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DESIGN UPDATE - ALIGNMENT
EMBANKMENT TRANSITIONS TO FLOODWALL CENTER OF QUEEN ANNE AVE

30
Artist Rendition of Brick Floodwall 30



JOINT PERMIT APPLICATION  FOR STATE & FEDERAL PERMITS
REQUEST FOR SIGNATURES FROM CO-APPLICANTS

▪ LETTERS SENT OUT TO CO-APPLICANTS IN EARLY 

MAY

▪ SIGNING OF LETTER IS NOT AN AGREEMENT TO 

CONSTRUCTION. EASEMENTS FOR 

CONSTRUCTION WILL BE REQUIRED LATER. 

▪ ONCE ALL SIGNED LETTERS ARE RECEIVED, WILL 

SUBMIT APPLICATION TO REGULATORS
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HABITAT ENHANCEMENTS

DR. KENNETH ROSE, 

HORN POINT LABORATORY, UMCES
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NATIONAL COASTAL RESILIENCE FUND

INVESTS IN NATURE-BASED SOLUTIONS THAT PROTECT COASTAL COMMUNITIES 

WHILE ENHANCING HABITATS FOR FISH AND WILDLIFE
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TODAY

• UPDATE ON HABITAT ANALYSIS

• PROGRESS ON METHODS

• PRELIMINARY RESULTS FOR A FEW SPECIES

• INPUT AND FEEDBACK ON THE SPECIES TO BE ANALYZED
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PROGRESS: METHODS

• COUPLED MODELS

• DELFT3D GENERATES OUTPUTS

• WITHOUT PROJECT

• WITH PROJECT

• INPUTS TO HABITAT MODELS

• SPECIES-SPECIFIC

• USING EXISTING MODELS

3535



EXAMPLES

MUMMICHOG

• TEMPERATURE

• SALINITY

• WATER DEPTH

• BOTTOM TYPE

BAY ANCHOVY

• TEMPERATURE

• SALINITY

• DISTANCE TO MARSH

36

Coastal Fisheries - Texas Parks and Wildlife
https://www.chesapeakebay.net/discover/field-guide/entry/mummichog
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INCREASE OF ABOUT 6X

2 TO 12 ACRES
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DECREASE OF ABOUT 4 ACRES

198 TO 194 ACRES
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EXAMPLE: AMERICAN BLACK DUCK

• “DUCK-DAYS”

• GAINS WITH PROJECT (INCOMPLETE)

• LIVING SHORELINE WILL SUPPORT:

 ~1,400 DD – LOW MARSH

    ~600 DD – HIGH MARSH & SHALLOW OPEN WATER
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https://www.chesapeakebay.net/discover/field-guide/entry/american-black-duck 40
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JUVENILE STRIPED
BASS SURVEY

BEACH SEINE
1990-2024
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Fish Shellfish Birds/Reptiles Pest/Invasive

Killifish Blue crabs Herons Blue catfish

Mummichog Oysters Snowy Egret Mosquitoes

Sheepshead minnow Grass shrimp American Black Duck Phragmites

Anchovy species Canvasback

Silverside species Common/Least Terns

Spot Osprey

Atlantic menhaden Lesser Scaup

White perch

Atlantic croaker Diamondback terrapin

Weakfish

Spotted seatrout

Striped bass
44
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SURVEY

• QR CODE

• WE WILL POST GUIDANCE DOCUMENT

• WE PLAN ON POSTING A BRIEF VIDEO 

EXPLAINING THE SURVEY
46

www.digitalscrapbook.com/sheila-

reid/designs/outdoor-adventures-word-art-

nature-asset-outdoors-green 46
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QUESTION & ANSWER SESSION
REFERENCE THE SLIDE # ASSOCIATED WITH YOUR QUESTION.

4848



• JOINT PERMIT APPLICATION SUBMITTAL 

oCITY OF CAMBRIDGE & CO-APPLICANT SIGNATURES
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NEXT STEP
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60% DESIGN – EMBANKMENT & LIVING SHORELINE

EARTHEN 

EMBANKMENT

ROCKFILL 

EMBANKMENT

HABITAT 

AREA

LIVING SHORELINE

EARTHEN 

EMBANKMENT

HABITAT 

AREA

ROAD RAISING

HABITAT 

AREA

ROAD 

CROSSING

ROAD 

CROSSING

FLOOD 

WALL
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60% DESIGN – STORMWATER MANAGEMENT

• DESIGN REFINEMENTS 

BASED ON: 

• DESIGN EVOLVEMENT

• DETAILED FLOW TABS 

& MODELING

• EMBANKMENT DESIGN

• PUBLIC ENGAGEMENT  
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60% DESIGN – STORMWATER MANAGEMENT
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60% DESIGN – STORMWATER MANAGEMENT

WEST END COLLECTOR SYSTEM & STREET-END SYSTEM GERRY BOYLE PARK COLLECTOR SYSTEM 

& STREET-END SYSTEM
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60% DESIGN – STORMWATER MANAGEMENT
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