
St. Augustine, Florida Back Bay 
Coastal Storm Risk Management (CSRM) Feasibility Study

MONTHLY PROGRESS MEETING
JULY 2024

Presented by: 
Jason Harrah, Senior Project Manager (Jacksonville District, USACE)
Marty Durkin, Planning Technical Lead (Jacksonville District, USACE)
Jessica Beach, Chief Resiliency Officer (City of St. Augustine)

PLEASE MUTE YOUR PHONE AND COMPUTER 
TO AVOID BACKGROUND DISRUPTIONS. 

WE WILL START PROMPTLY AT 1:05
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AGENDA
 Opening Remarks
 Study Overview
 Overall Study Schedule & Budget
 OSE, EQ, & RED Benefit Metrix
 Schedule Updates (90-Day Window)
 Discipline Specific Study Updates
 Upcoming Public Engagements
 Sponsor Remarks
 Agency Questions/Comments
 Public Comments
 Closing Remarks
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Study Area
 Entire COSA 

Municipal Boundary
 17 Distinct 

Neighborhoods
 3 Separate Land 

Masses
 Interconnected 

Water Bodies

STUDY OVERVIEW
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Study Authority: House Resolution 2646 (June 21, 2000): St. Johns County, Florida
Resolved by the Committee on Transportation and Infrastructure of the United States House of 
Representatives, That in accordance with Section 110 of the River and Harbor Act of 1962, the Secretary of 
the Army, acting through the Chief of Engineers, is requested to survey the shores of St. Johns County, Florida, 
with particular reference to the advisability of providing beach erosion control works in the area north of St. 
Augustine Inlet, the shoreline in the  vicinity of Matanzas Inlet, and adjacent shorelines, as may be necessary 
in the interest of hurricane protection, storm damage reduction, beach erosion control, and other related 
purposes.

Non-Federal Sponsor: City of St. Augustine (COSA)
POC: Jessica Beach, P.E., Chief Resilience Officer, jbeach@citystaug.com 

Objectives to be achieved within the City of 
St. Augustine over a 50-year period of 
analysis from 2035-2085 are to…
1. Manage risk of coastal flood damages. 
2. Manage risk to health and life-safety.
3. Manage risk to cultural and natural 

resources.
4. Manage flooding impacts to the local 

economy.Environmental 
Justice (EJ) 
Communities 

Study 
Neighborhoods

mailto:jbeach@citystaug.com
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STUDY SCHEDULE & BUDGET
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AMM Milestone Meeting, $641,363 

Initial Flood Driver Screening (Scope 
Decision Point), $659,513 

End of FY23, $1,108,480 

G2CRM FWOP Production Runs, 
$1,857,530 

Establish Initial Array of Alternatives, 
$2,236,873 

End of FY24, $2,296,603 

G2CRM FWP Initial Alternatives Production 
Runs & Post Processing, $3,126,738 

Establish Final Array of Alternatives 
(Scope Decision Point), $3,210,888 

G2CRM FWP Final Alternatives Production 
Runs & Post Processing, $4,156,514 

End of FY25, $4,156,515 

Identify National Economic Development 
(NED) Plan, $4,790,479 

Identify Comprehensive Benefits 
Plan/Locally Preferred Plan (LPP), 

$4,837,229 

Identify the TSP, $4,926,475 

End of FY26, $4,988,120 

Exceptions/Waivers Approved by Assistant 
Secretary to the Army (ASA), $5,152,355 

TSP Milestone Meeting, $5,530,719 

Release Draft Report for Concurrent 
Reviews, $5,807,430 

End of FY27, $6,735,062 

ADM Meeting, $6,827,562 

Final Report 
Submittal Package to 

HQ, $7,231,732 

Chief's Report Signature, $7,281,780 
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STUDY OVERVIEW
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Key Components of the Study Scope: 
 Entire City of St. Augustine (COSA)
 Compound Flooding 
 Full Array of Alternatives & Comprehensive Benefits 
 Environmental Impact Statement (EIS) Likely 
 Robust Community Outreach

Schedule & Budget Overview: 5 years & 9 months, $7.3M, Cost Share ~50% Fed, 50% Sponsor

Scoping
(4 months, 
$650,000)

Alternative Evaluation & Analysis
 (3 years & 9 months, $4.9M)

Feasibility-Level 
Analysis

(9 months, $1.3M)

Chief’s Report
(11 months, $450,000)

Chief’s 
Report 

Signature
(9/15/2028)

AMM
(5/1/2023)

TSP
(2/2/2027)

FCSA
(1/9/2023)

ADM
(11/3/2027)

FWOP 
Modeling 
Complete

(2/21/2024)
Establish Final 
Array of 
Alternatives
(6/4/2025)

Identify the 
TSP
(5/18/2026)

Release Draft 
Report
(4/2/2027)

Final Report 
Submittal
(5/22/2028)

SAD VTAM to HQ
(5/9/2023)

We Are Here

.

Acronyms:
FCSA = Feasibility Cost Share Agreement
AMM = Alternatives Milestone Meeting
FWOP = Future Without Project
SAD = South Atlantic Division
VTAM = Vertical Team Alignment Memo
HQ = Headquarters
TSP = Tentatively Selected Plan
ADM = Agency Decision Milestone

Establish Initial 
Array of 
Alternatives
(8/21/2024)
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PATH TO TENTATIVELY SELECTED PLAN (TSP)
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1. Mange risk of flood 
damages in the City of St. 
Augustine over 50-year 
period of analysis from 
2035-2085. 

Identify TSP

Coastal (Storm 
Surge + Wave)

G2CRM

Life Loss (Count)

Business Revenue Impacts ($)

Damage to Historic Structures (Count)

Representative 
Storm Hydrographs

Tides

Sponsor & Local Input
Resource Agency Input

2. Manage health and life-
safety risk in the City of St. 
Augustine over 50-year 
period of analysis from 
2035-2085.  

3. Manage risk to cultural 
and natural resources in 
the City of St. Augustine 
over 50-year period of 
analysis from 2035-2085.

4. Manage flooding 
impacts to the local 
economy in the City of St. 
Augustine over 50-year 
period of analysis from 
2035-2085. 

Sea Level Rise

Residential Displacements (Count)

Critical Facility/Infrastructure Impacts (Count)

Habitat Acreage (Count)

Nuisance Flood Days (Count)

Objectives

Flood Hazards

Rainfall / 
Riverine

NOAA Marsh 
Migration Analysis

HEC-RAS

OSE Metrics

EQ Metrics

RED Metrics

Once developed, evaluation of 
alternatives will consider…  
- NED, OSE, EQ, & RED Benefit 

Metrics
- Environmental Resource 

Impacts & Mitigation
- Cultural Resource Impacts & 

Mitigation
- Visual Resource Impacts & 

Mitigation
- Real Estate Requirements
- Total Cost (Design, 

Construction, RE, Mitigation, 
O&M)

- Residual Risk
- Design Adaptability

The following plans must be identified 
during the comparison of alternatives per 
ER 1105-2-103 (2-4.e.(7)) 
- The NED Plan
- The Total Net Benefits Plan
- The LEDPA

FWOP analysis (magnitude, 
location and timing of damages 
and impacts for all NED, OSE, EQ, 
and RED metrics under all 3 SLC 
scenarios) and considerations for 
key resources will provide the 
basis for alternative development.

IWR 
Planning 
Suite – 
MCDA

Per ER 1105-2-103 (2-4.c.(6)), the array of alternatives considered must include the 
following plans. 
- The “no action” alternative
- The NED plan
- Plan that reasonably maximizes total net benefits across all benefit categories 

including monetized and non-monetized benefits. 
- Plan that reasonably maximizes net benefits including monetized and non-monetized 

benefits consistent with the study purpose only.
- The least environmentally damaging practicable alternative (LEDPA), as required by 

the Clean Water Act under Section 404.
- A locally preferred plan (LPP), if requested by the non-federal partner and approved 

by the ASA(CW), if the LPP is not one of the plans identified above.
Vehicle Damage($)

Structure & Content Damage ($)
NED Metrics

Kriebel Approach 
Nuisance Flooding 
MATLAB Analysis

NED = National Economic Development
OSE = Other Social Effects
EQ = Environmental Quality
RED = Regional Economic Development
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G2CRM
Asset Inventory:

Depreciated replacement values for 
"Structures" obtained from the St. Johns 
County Property Appraiser for the COSA 

municipal boundary

Structure & Content Damage ($)

Depth-Damage-Function:
Use the saltwater, long duration depth-

damage relationships developed by a 
panel of building, construction, 

restoration and insurance experts from 
the Lower Atchafalaya and Morganza to 

the Gulf, Louisiana feasibility study Model 
Assumptions

CSVR:
"Content" values derived for each 

structure using content-to-structure 
(CSVR) from three large coastal 

Louisianna CSRM evaluations (i.e. 
Morganza to the Gulf, Jefferson and 

Orleans Parishes, and Donaldsonville to 
the Gulf

NED STRUCTURE, CONTENT, & VEHICLE DAMAGE

G2CRM
Vehicle Inventory:

Vehicle values obtained 
from Kelley Blue Book and 

Edmunds Used Vehicle 
Report. Vehicles per 

household obtained from 
American Community 

Survey.

Depth-Damage Functions:
 Vehicle depth-damage functions 

taken from the Flood Damage Data 
Collection as reported in EGM 09-04.

Vehicle Damage($)

FWOP NED Damages Through 2084 in the City of St. Augustine

Sea Level Change Scenario Low Intermediate High
Estimated Average

Present Value (PV) Damage $ 3.3 Billion $ 4.1 Billion $ 8.3 Billion 

Estimated  Minimum
PV Damages > $ 600 Million > $ 800 Million > $ 3 Billion 

Estimated Maximum
PV Damages < $ 9 Billion < $ 11 Billion < $ 16 Billion 

Note: Values based on 100 iterations simulated in G2CRM.
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G2CRM

Population Data:
Obtained from the National 

Structure Inventory (NSI) version 
2 for daytime and nighttime for 

structures in the COSA municipal 
boundary

Life Loss Depth-Damage 
Functions: Loss of life 

calculations are separated out by 
age categorization with under 65 
being one category and 65 and 

older being the second category. 
There are three possible lethality 

functions for structure 
residents:  safe, compromised, 

and chance (i.e. Simplified 
LifeSim Methodology).

Life Loss (Count)

EPZ: Define with the City input. 
An evacuation planning zone 

(EPZ) is a spatial area, defined by 
a polygonal boundary that 
determine the population 

remaining in structures during a 
storm (i.e. population that did 

not evacuate). 

OSE LIFE LOSS

FWOP Average Estimated Potential Life Loss Through 2084

SLC Davis Shore Downtown
Western San 
Sebastian Total

High 40.9 46.2 2.3 89.4

Intermediate 8.9 9.9 0.4 19.2

Low 5.4 6.3 0.2 11.9

*These estimates of potential future life 
loss are bases on model simulations. They 
are rough approximations used for the 
comparison of alternatives to be 
considered.    
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G2CRM Residential Displacements (Count)Post process results to count 
displacement events based on 

FEMA substantial damage 
thresholds (i.e. Model showing 
at least 50% or greater damage 

for a residential structure).

*For a subset of residences in the Oyster 
Creek and Ravenswood neighborhoods 
that, based on social factors, it is more likely 
that residents will not be able to rebuild and 
move back in. It is more important to stop 
temporary displacements in these areas in 
the first place. 

OSE RESIDENTIAL DISPLACEMENTS

Average # of FWOP Displacements through 2084

SLC Davis Shore Downtown
Western San 
Sebastian Total

High 939 1293 135 2367

Intermediate 484 563 38 1085

Low 379 411 25 815

A displacement refers to an instance of a residential structure being damaged to the extend that 
the people living in it would need to move out of it for approximately a year while repairs and 
improvements are made to make the structure livable again. 
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Kriebel MATLAB code Nuisance Flood Days (Count) *Benefits will be “all or nothing” 

based on alternative and location

OSE NUISANCE FLOOD DAYS

~1 days per year seeing nuisance 
flood conditions at current sea level 
(MSL @ -0.5’ NAVD88)

Nuisance flood threshold @ 4’ NAVD 88
(Fort Parking Lot & ~7 miles of critical roads at or below this elevation)

~26 days per year seeing nuisance 
flood conditions with 1’ of SLR 
(2033 on USACE High SLC, 2059 on 
USACE Intermediate SLC) 

~175 days per year seeing 
nuisance flood conditions with +2’ 
SLR (2054 on USACE High SLC, 
2099 on USACE Intermediate SLC) 

Nuisance flood threshold elevation, 
Historic water level data, Sea level rise.  
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G2CRM Critical Facility/Infrastructure Impacts (Count)G2CRM Assets created to for the most critical city assets with 
flooding thresholds identified where impacts to the function of the 
asset would occur. Inputs based on information in the VA study.   

OSE CRITICAL FACILITY/INFRASTRUCTURE IMPACTS

Asset Description
Elevation
(ft NAVD88)

Exposure 
Depth
(inches)

Impact 
Elevation
(ft NAVD88) Low SLC Intermediate SLC High SLC

Roads & Bridges < 5' 11.6 miles of critical transportation and evacuation routes 5 12 6 13.29 19.15 38.07
Roads & Bridges < 7' 22.6 miles of critical transportation and evacuation routes 7 12 8 3.52 4.56 12.42
Roads & Bridges < 9' 29.0 miles of critical transportation and evacuation routes 9 12 10 0.56 0.95 3.04
Roads & Bridges < 11' 30.9 miles of critical transportation and evacuation routes 11 12 12 0 0.05 0.6
Roads & Bridges < 13' 33.6 miles of critical transportation and evacuation routes 13 12 14 0 0 0.03
Roads & Bridges < 15' 34.0 miles of critical transportation and evacuation routes 15 12 16 0 0 0
Electric Facility - St. Augustine FP&L Facility in DTP model area off of Riberia Street. 4.5 0 4.5 37.89 46.65 53.46
Electric Facility - Lewis FP&L Facility in WSS model area south of the SR 16 bridge. 6 0 6 13.29 19.15 38.07

Wastewater Infrastructure

Approximately half of the wastewater facility infrastructure (plants, lift 
stations, etc.) within the COSA would be impacted. This would likely cause 
significant impacts to the systems function for treating wastewater. 8.1 0 8.1 3.34 4.36 11.61

Railroad Tracks
Low portion of the FECRR track adjacent to US 1, north of the King St. 
Bridge. 4.6 12 5.6 17.73 25.7 43.13

Trash Compactors 4 COSA trash compactors located in the DTP model area. 6.4 0 6.4 9.67 14.18 32.68

Drinking Water Infrastructure
Water Treatment Plants in WSS & DTP model areas along with several 
other water system infrastructure locations would be impacted. 8.8 0 8.8 2.03 2.94 7.33

Disaster Recovery Center
The Ketterlinus Elementary School Gym which serves as a disaster 
recovery area in the DTP model area. 6.5 0 6.5 8.84 13.1 31.36

Health Care Facilities
Approximately half of the health care facilities (uregent care, pharmacys, 
assisted living, etc) within the COSA would be impacted. 10 0 10 0.56 0.95 3.04

Fire Station Fire Station in the DTP model area. 7.9 0 7.9 3.74 4.83 13.46
Police Station Police Station in the DTP model area. 8 0 8 3.52 4.56 12.42

Radio Communications Towers
Approximately half of the radio communications towers within the COSA 
would be impacted. 7.2 6 7.7 4.09 5.4 15.71

Local Government Facilities Approximately half of local government facilities would be impacted. 8.5 0 8.5 2.6 3.58 8.74
Military Installations Florida National Guard Arsenal Annex in the DTP model area. 7 0 7 6.35 9.14 24.97

Schools
Approximately half of the school buildings (including preschools and day 
cares) within the COSA would be impacted. 9 0 9 1.58 2.56 6.53

FWOP Average # of times impacted through 2084
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G2CRM

Damage to Historic Structures (Count)

1 GIS layer of historic structures (County & 
SHPO data for everything eligible or potentially 

eligible) set up as assets in G2CRM.

EQ DAMAGE TO HISTORICAL STRUCTURES

FWOP Average # of Historic Structures impacted through 2084

SLC Davis Shores Downtown
Western San 
Sebastian Total

High 972 2474 526 3972
Intermediate 946 2456 360 3762
Low 934 2421 316 3671

Out of 1005 2477 929 4411
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Habitat Acreage 
(Count)

NOAA Marsh 
Migration Tool

*Benefits will be “all or nothing” based on alternative and location
*UMAM used for alternative direct impacts to habitat impacts and mitigation separately

Simple 
Comparison of 
FWOP to FWP 
Habitat Acreage

EQ HABITAT ACREAGE

Select 
Future 
Year

Habitat Acres Lost Per USACE Sea 
Level Projections 

Low Intermediate High
2045 260 260 630 
2065 260 430 1,200 
2085 430 630 1,420 

*Approximately 2,820 acres of existing 
Saltwater Marsh in the Study Area.
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G2CRM Business Revenue Impacts ($)

COSA 2020 Resilient Heritage Study used as the basis for costal storm flooding impacts on 
businesses through lost revenue. Estimates of lost revenue associated with Mathew and 

Irma flooding (inflated to todays dollars using CPI) projected for similar or greater 
magnitude flood events simulated in G2CRM. 

RED BUSINESS REVENUE IMPACTS

SLC Scenario

Average # of 
Events Greater 
than or Equal to 
6ft NAVD88

Potential Lost Tourism 
Expenditures (through 2084, 
not considering discounting)

High 38 $917,700,000 
Intermediate 18 $434,700,000 
Low 13 $313,950,000 

*Can qualitatively 
discuss how 
foregone income 
likely relates to 
hourly wage 
employees living 
in EJ communities 
in or adjacent to 
the study area. 
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PATH FORWARD
KEY SCHEDULE ACTIVITIES - LOOK AHEAD
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Key Activities Finish Date
FCSA  Executed 1/9/2023
AMM Milestone Meeting 5/1/2023
Initial Flood Driver Screening (Scope Decision Point) 5/17/2023
End of FY23 9/30/2023
G2CRM FWOP Production Runs 2/21/2024
Establish Initial Array of Alternatives 8/21/2024
End of FY24 9/30/2024
G2CRM FWP Initial Alternatives Production Runs & Post Processing 5/15/2025

Establish Final Array of Alternatives (Scope Decision Point) 6/4/2025

G2CRM FWP Final Alternatives Production Runs & Post Processing 9/22/2025
End of FY25 9/30/2025
Identify National Economic Development (NED) Plan 12/22/2025

Identify Comprehensive Benefits Plan/Locally Preferred Plan (LPP) 3/17/2026
Identify the TSP 5/18/2026
End of FY26 9/30/2026

Exceptions/Waivers Approved by Assistant Secretary to the Army (ASA) 11/20/2026

TSP Milestone Meeting 2/2/2027
Release Draft Report for Concurrent Reviews 4/2/2027
End of FY27 9/30/2027
ADM Meeting 11/3/2027
Final Report Submittal Package to HQ 5/22/2028
Chief's Report Signature 9/15/2028

Complete

Ongoing
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UPCOMING PUBLIC ENGAGEMENT
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Dates Events

July 18th, 2024 @ 1:00pm Monthly Webinar

August 6th & 7th Environmental and Cultural Resource Sub-Team Meeting

August 15th, 2024 @ 1:00pm Monthly Webinar

September 19th, 2024 @ 1:00pm Monthly Webinar

October 2024 In Person Public Workshop
Location TBD
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DISCIPLINE SPECIFIC UPDATES/ACTIONS

 Planning Technical Lead: Marty Durkin
 Engineering Technical Lead: Patrick Snyder
 Economics Lead: Vongmony Var
 Environmental Lead: Katie Lebow
 Cultural Resources Lead: Zuzana Chovanec
 Real Estate Lead: Chris Bukolt
 Office of Counsel: Katie Gwin
 Landscape Architecture Lead: Sabrina Collins
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PUBLIC OUTREACH (STUDY WEBSITE)
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https://experience.arcgis.com/experience/06bb9c98d9184bd9a374a244f6d27474/
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PUBLIC OUTREACH (SPONSOR SITES)

19https://www.citystaug.com/1046/Back-Bay-Feasibility-Study-with-the-Army 

Social Media
https://www.instagram.com/citystaug/
https://www.facebook.com/citystaug
https://twitter.com/citystaug

blockedhttps://www.instagram.com/citystaug/
blockedhttps://www.facebook.com/citystaug
blockedhttps://twitter.com/citystaug
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PUBLIC OUTREACH
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 Sponsor Remarks
 Federal Agency 

Questions/Comments
 State Agency Questions/Comments
 Local Agency Questions/Comments
 Public Comments

CLOSING REMARKS/QUESTIONS
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