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Total Number of Properties: "167 !
Commercial Properties: "101 !

Residential Properties: "66 !
Number of Dwelling Units: "90 !

Approximate Total of Residents: "270!







Consider	  2	  Scenarios	  













The Annapolis Model for Cultural 
Resource Hazard Mitigation Planning 



Blue	  shading	  1%	  annual	  chance	  (100-‐year)	  flood	  	  
Orange	  shading	  is	  0.2%	  annual	  chance	  (500-‐yr)	  flood	  	  



Flood	  eleva>on	  8.2	  @.	  
1%	  annual	  chance	  flood	  (4.5')	  plus	  3.7	  feet	  for	  sea	  level	  rise	  by	  2100 



Hazard	  mi)ga)on	  planning	  is	  
the	  process	  of	  determining	  how	  
to	  reduce	  or	  eliminate	  the	  loss	  
of	  life	  and	  property	  damage	  
resul)ng	  from	  natural	  and	  

manmade	  hazards.	  	  
1.  Organizing	  your	  efforts	  to	  develop	  a	  

mi;ga;on	  plan;	  	  
2.  Iden;fying	  hazards	  and	  assessing	  losses	  

to	  your	  community;	  	  
3.  SeAng	  mi;ga;on	  priori;es	  and	  goals	  

and	  wri;ng	  the	  plan;	  
4.  Implemen;ng	  the	  mi;ga;on	  plan,	  

including	  project	  funding.	  	  



Organize	  your	  efforts	  to	  develop	  an	  effec>ve	  mi>ga>on	  plan…	  bringing	  
together	  the	  appropriate	  planning	  team,	  consultants,	  technology,	  

community	  support	  and	  financial	  resources.	  



Develop	  a	  database	  of	  historic	  survey,	  risk	  assessment	  and	  eleva>on	  
informa>on	  for	  City	  Dock	  and	  Eastport	  cultural	  resources.	  	  





Formulas for Matrix Values – Coastal Flooding!

Residential!

Loss to Structure:"
Affected Floor Area Rehabilitation Construction Cost"
(SDAT Floor Area / Number of Stories = First Level Area) X $275"

Loss to Contents:"
Affected Floor Area X Industry Standard"
(SDAT Improvement Value / Number of Stories = Value of Affected Area) X 50%"

Loss of Function / Use:"
Generally Not Applicable to Residential"

Displacement Cost:"
Cost of Relocation X Period of Displacement"
Rental of Apartment and Mortgage on Home  ($3200) X Months Displaced (10)"



Commercial!

Loss to Structure:"
Affected Floor Area Rehabilitation Construction Cost"
(SDAT Floor Area / Number of Stories = First Level Area) X $300"

Loss to Contents:"
Affected Floor Area X Industry Standard"
(SDAT Improvement Value / Number of Stories = Value of Affected Area) X 50%"

Loss of Function / Use:"
Loss of Sales (per type of use) X Period of Displacement"
Restaurant: SDAT Floor Area X Industry Average Sales Per Month ($100) X 
Displaced (12)"
[Average Restaurant sales are $1000 / sf per year]"

Retail: SDAT Floor Area / Number of Stories X Industry Average Sales Per 
Month ($30) X Months Displaced (12)"
[Average Retail sales are $360 / sf per year]"

Office: SDAT Floor Area  – First Floor X Industry Average Monthly Rent ($3.00 / 
sf) X Months Displaced (12)"
[Using an Office Rent of $36 / sf per year]"

Displacement Cost – Not Generally Applicable to Commercial"









Crisfield, Somerset County MD 



Year	  2030,	  Year	  2050	  

1.6	  feet	  

0.9	  feet	  

3.3	  feet	  

1.7	  feet	  

Annapolis	  proper;es	  in	  flood	  plain.	  

35	  

48	  

60	  

62	  

96	  



One	  Annapolis	  Property	  

3.8’	  first	  floor	  eleva>on	  

~2052	   ~2092	  



Now	  -‐	  2017	  

3.8’	  first	  floor	  eleva>on	  

MSL	  MHHW	  NWS	  Moderate	  
1:100	  BFE	  Isabel	  

scale	  



Property-‐specific	  flood	  scenarios	  
Name	  or	  Descrip>on Annapolis	  Summer	  Garden	  Theatre 
Loca>on 141-143 Compromise Street 
Occupancy	  Type Theater (Assembly) 
Lowest Adjacent Grade / First Floor 2.92 feet / 3.83 feet 

Year	  Es>mated	  to	  Experience	  Flood	  at: Extreme SLR Scenario (2.5) Moderate SLR Scenario (1.0) 
FEMA	  BFE	  =	  4.6	  feet now now 
NWS	  Moderate	  0.71	  m	  =	  2.33	  feet ~2022 ~2032 
NWS Flood Stage (nuisance) = 1.6 ft 
MHHW	  (high	  >de)	  0.29	  m	  =	  ~1	  foot ~2032 ~2052 
MSL ~2052 ~2092 

First	  floor	  eleva;on,	  3.83	  feet	  



What	  we	  might	  expect	  2050	  –	  1.0	  
scenario	  

3.8’	  first	  floor	  eleva>on	  

MSL	  MHHW	  NWS	  Moderate	  
1:100	  BFE	  Isabel	  

scale	  



What	  we	  might	  expect	  2050	  –	  2.5	  
scenario	  

3.8’	  first	  floor	  eleva>on	  

MSL	  MHHW	  NWS	  Moderate	  
1:100	  BFE	  
Isabel	  

scale	  





1. Basic/ Minimum Action(s):"
• Elevate HVAC equipment and electrical panels, building contents (and other?) as necessary"
above floor elevation as high as feasibly possible."
• Dry floodproof individual interior areas/rooms."
• Pros/Cons/Relative Cost"
o Pros: Least expensive; Addresses nuisance flooding; Passive system."
o Cons: Minimal flood risk reduction; No insurance rate reduction. o Cost Magnitude: Very Low to Low (dependent on actions taken)."

2. Dry floodproof to 1% :"
• Maintenance/repair/rehab/renovate masonry foundation and exterior wall up to 1% elevation."
• Investigate and analyze the structural integrity of the foundation wall. Repair/modify as required."
• Inspect and verify sidewalk integrity. Rehab sidewalk to be more impervious with positive drainage if/as necessary."
• Provide interior drainage system and sump pump with emergency power."
• Provide check valve/backflow preventer on building sewer line."
• Provide closures/shields at door openings in the structure and openings the masonry wall at the courtyard."
• Pros/Cons/Relative Cost"
o Pros: Flood risk reduction to 1% flood event/ nuisance flooding; possible flood insurance rate reduction."
o Cons: Active system, May be difficult to implement (many variables/unknowns). o Cost Magnitude: Low to Medium to High 
(dependant on actions taken)."

3. Dry floodproof to 3’ above finished floor (first floor):"
• In addition to Item #2."
• Pros/Cons/Relative Cost"
o Pros: Highest level of flood risk reduction; possible flood insurance rate reduction. o Cons: Active system, May be difficult to 
implement (many variables/unknowns). o Cost Magnitude: Medium to High (dependent on actions taken)."
4. Dry floodproof wood framed portion of structure with temporary barrier (3 feet max above the grade).Pros/Cons/Relative Cost"
• Pros: Addresses entire structure; possible flood insurance rate reduction."
o Cons: Active system, May be difficult to implement (many variables/unknowns). o Cost Magnitude: Medium to High (dependent on 
actions taken)."





Property-‐specific	  flood	  scenarios	  
Name	  or	  Descrip>on Sands	  House 
Loca>on 130 Prince George Street 
Occupancy	  Type Residence 
Lowest Adjacent Grade / First Floor 5.53 feet / 7.29 feet 

Year	  Es>mated	  to	  Experience	  Flood	  at: Extreme SLR Scenario (2.5) Moderate SLR Scenario (1.0) 
FEMA	  BFE	  =	  4.6	  feet ~ ~ 
NWS	  Moderate	  0.71	  m	  =	  2.33	  feet ~ ~ 
NWS Flood Stage (nuisance) = 1.6 ft 
MHHW	  (high	  >de)	  0.29	  m	  =	  ~1	  foot ~ ~ 
MSL ~ ~ 

First	  floor	  eleva;on,	  7.29	  feet	  



scale	  

door	  
7.29	  feet	  

BFE	  4.5	  feet	  

Isabel	  6.4	  feet	  

NWS	  Flood	  1.6	  feet	  



Zillow	  



Protect our City’s historic character 
and economic vitality from flooding 
hazards by minimizing loss to 
structures, cost to stakeholders and 
impact on the Annapolis economy 
through: 
• Implementing a public awareness and 
engagement program 
• Leading building resilience efforts in flood 
adaptation and mitigation 
• Developing a disaster response and 
recovery plan to Build Back Better. 
• Aligning City land use, economic 
development, environmental and 
regulatory activities to protect the City’s 
historic and natural assets 
• Incentivize public and 
private investment for flooding adaptation  



Maryland	  Historical	  Trust/SHPO	  ($25,000)	  
Na>onal	  Trust	  for	  Historic	  Preserva>on	  ($25,000)	  
Preserva>on	  Maryland	  ($4,000)	  
MD	  Dept.	  of	  Natural	  Resources/NOAA	  ($48,000)	  
Urban	  Land	  Ins>tute,	  Bal>more	  Chapter	  ($20,000)	  
USACE	  (est.	  $120,000+	  in-‐kind)	  
MEMA/FEMA	  ($106,000)	  
Na>onal	  League	  of	  Ci>es	  –	  ($10,000+)	  

Financial / In-Kind Resources"



Michael Dowling ARCHITECT    410 269-0621     MDowlingRA@gmail.com"


