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What is at Risk? Pinellas ™"
County’s Resiliency Program is
Making Waves

Kelli Hammer Levy, Division Director



* Local challenges
* Climate Science Advisory Panel (CSAP)

* Regional projections
* Guidance

* Accounting for SLR in capital improvements

Overview - Countywide Vulnerability Assessment
* SLR

* Storm Surge
* Assessment
- Adaptation

* Next steps and other efforts
* Questions
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A resilient Tampa Bay, one that
acknowledges and responds to coastal
vulnerabilities, is one that can support the
economic, environmental, and cultural
prosperity of this unique and highly
valuable region
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Challenges

2050 Inundation Maps (without

tidal impacts and no storm surge)

e [ntermediate Low (o — 0.8ft)

o Intermediate High (0.8 -1.46ft)
High — High (2.46 — 2.22ft)




Sea Level Rise Projections
SLR Vear 2075

B o133 (ntLow, Year 2075)
. 1.33 - 2.68 (Int-High, Year 2075)
[ 2.68-4.23 (High, Vear 2075)
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Sea Level Rise Projections
SLR Year 2100
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B o2 (ntLow, Year 2100)
[ 2-4.3(nt-High, Year 2100)
[] 4.3- 6.9 (High, Year 2100)
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~6 inch rise

Feet

CSAP

03

Re g I O n a | 0-01947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012

Projections for — vomn [ Wom | rom | Wom
Year Low Int Low Int High High
Ta m pa Bay (Feet) (Feet) (Feet) (Feet)
199213 0.00 0.00 0.00 0.00

2025 028 038 060 084

2035 0.37 053 090 1.31

2050 050 080 146 202

2065 063 110 245 335

2075 0.71 133 268 423

2100 093 197 426 6.89




* Use SLR scenarios to inform policy and planning

* In developing adaptation strategies consider
* Multiple scenarios

* Location
- Lifespan of project

CSAP * Project cost

* Criticality of function

Guidance

- Make decisions based on an acceptable level of risk

* Projections of SLR should be consistent with
present and future National Climate Assessment
estimates and methods (**update coming)

* Projections of SLR should be regionally corrected




Taking the

guidance and How to incorporate the CSAP SLR guidelines
making it into our capital planning efforts?

reality!




Pinellas
County
Guidance for

Incorporating
Sea Level Rise
into Capital
Planning

- Accountability

- What information is needed to use the tool?
- What questions are asked?

* How is the outcome used?




Pinellas
County
Guidance for

Incorporating
Sea Level Rise
into Capital
Planning

Guidance for Incorporating Sea Level Rise into Gapital Planning in Pinellas Gounty p&ﬁm

]

The checklist is only required if the following 3 conditions are ALL met. If the answer is ‘No’to ANY of these guestions, do not complete the SLR checklist. The pre-checklist should be
retained for your records.

Yes or No: v

Yes or No:

Yes or No:

Division Name

Project Name
Project ID

Name of Project Manager

Name of Consultant

3 Pre-Check and SLR Checklist [NELEEEIIEEESNENA) | Sensitivity and Adaptive Cap.  |1100=Year Coastal Flood ™ INILEEEINEE

e

Matrix | Risk A




Pinellas
County
Guidance for

Incorporating
Sea Level Rise
into Capital
Planning

* Pre-check
* Location
* SLR vulnerability zone
* Project cost

* SLR Checklist
* Project information
* Asset type
* Remaining or future functional lifespan
* Planning horizon




Pinellas
County
Guidance for

Incorporating
Sea Level Rise
into Capital
Planning

* Vulnerability Assessment
* Exposure
- Site specific information
* Lowest ground elevation (LGE) and MHHW
* SLR at the end of the planning horizon
- Examples Questions

* Vulnerability to permanent inundation during
functional lifespan during various scenarios?

* Vulnerability to temporary flooding from 100-yr
coastal flood?

* Is the project seaward of the CCCL?




Pinellas
County
Guidance for

Incorporating
Sea Level Rise
into Capital
Planning

* Vulnerability Assessment

* Sensitivity
* Low — minimal impact
* Medium — ability to maintain most functions
* High — complete loss of function

* Adaptive Capacity
* High- tolerance to flooding impacts is good
- Medium - response needed to restore function
* Low — no ability to adapt



Pinellas
County
Guidance for

Incorporating
Sea Level Rise
into Capital
Planning

* Risk Assessment
* Anticipated level of damage
- Low — Asset is easily repaired/replaced
* Medium — Complete replacement or costly repairs
* High — Asset cannot be replaced at same location
* Service Disruption
* Low — No loss of service

- Medium — Loss of service does not threaten public
health and safety (non-critical)

* High — Loss of service is high and a threat to public
welfare




Pinellas
County
Guidance for

Incorporating
Sea Level Rise
into Capital
Planning

* Risk Assessment
* Cost to replace/repair for public health and safety
* Low — No or little cost to restore asset
* Medium — Moderate costs

* High — High costs to fully replace or high secondary
costs

- Adaptation strategy & Project Team Review

* Department Certification



County-Wide
Vulnerability
Assessment of

Critical
Infrastructure




* Phase 1 - Project Management (ongoing)
* Phase 2 — Data Collection and Preparation (now)

Phases of * Phase 3 —Vulnerability Analysis (now)
Work * Phase 4 — Adaptation Assessments

* Phase 5 —Final Report




The Challenges

* Create data that guides
decisions on risks

- Address recognized
uncertainties in future
projections

 Establish a data-driven
framework for future
decision making

* Create the mechanisms
for conducting risk
assessments for existing
or future assets

RSLC in feet

NOAA et al. 2017 Relative Sea Level Change Scenarios for : ST. PETERSBURG

0 . . .
2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100

YEAR 2100

DEPTH-DAMAGE FUNCTION

$ DAMAGE

DEPTH

DEPTH vs. FREQUENCY CURVE
(2100, NOAA Intermediate High
Sea Level Rise Scenario)

FREQUENCY

DEPTH

A. B.
DAMAGE vs. FREQUENCY CURVE DAMAGE vs. TIME CURVE
i W T
_ RISK-BASED
= VULNERABILITY
Total ﬁ EH Total ~ SCORE FOR THE
Expected 3% Expected Costs NOAA HIGH SEA
Costsin 2100 through 2100 LEVEL RISE SCENARIO
FREQUENCY 2017 YEARS 2100

-~




Sea Level Rise - Critical Infrastructure Planner

Esri World Geocoder 4

* Acquire/Format/Create Asset
Data

* Six asset categories

Critical Infrastructure Summary X

Emergency Shelters 1 1

v

* Transportation Schools 173

v

Water supply

Wastewater Critical Corridors 352

v

Stormwater Essential Government 29

®
©
O
©
&
©
2

Natural gas

v

Pump Stations 1 58

v

Electricity

« Determine sub-set of

GG Power Substati
critical assets for study ower Substations 32

v

- Assign elevation data to
each asset

Railroad 67

v

Airports 3 :

v

i -82.645 27.945 Degrees

v
: e Tamps, County of Pinellas_ Esri, HERE, Garmin r@m INFS | UAIA SIEWAKU ana L. \‘Qum‘\




NOAA Technical Report NOS CO-OPS 083

° Hazard Data
GLOBAL AND REGIONAL SEA
* Two hazards LEVEL RISE SCENARIOS FOR THE

* Tidal (non-storm) flooding UNITED STATES
* Storm surge ‘

* Four time periods

DEI: * Current (storm surge only)
: * 2040
Collection & 2070
Preparation e Silver Spring, Maryland R

January 2017

* Three future SLR scenarios .y
* NOAA 2017 Intermediate- ;%t‘ & USGS
Low Scenario it

* NOAA 2017 Intermediate
ScenarIO noaa National Oceanic and Atmospheric Administration

U.S. DEPARTMENT OF COMMERCE

¢ N OAA 2017 H Ig h Sce n a rl O ::ﬂnz:'.:o?g.p:nslle;:;%onnognphle Products and Services




Year

2000
2010
2020
2030
2040
2030
2060
2070
2080
2090
2100

NOAA2017
VLM

0.00
0.03
0.06
0.09
0.11
0.14
017
0.20
0.23
0.26
0.29

Enter Project Name
Scenarios for ST. PETERSBURG
NOAA2017 VLM: 0.00285 feet/yr

All values are expressed in feet
NOAA2017 NOAA2017 NOAA2017 NOAA2017 NOAA2017 NOAA2017

Low int-Low Intermediate Int-High High Extreme
0.00 0.00 0.00 0.00 0.00 0.00
013 0.16 0.23 0.30 0.36 0.36
0.30 0.36 0.49 0.62 0.72 0.75
0.46 0.56 0.79 1.02 1.25 1.35
0.59 0.72 1.08 1.41 1.77 2.03
0.79 0.95 1.44 1.97 2.96 2.95
0.92 1.15 1.87 262 3.46 410
1.08 1.35 2.33 3.38 4 56 2.41
1.21 1.04 2.62 4.20 2.71 6.92
1.31 1.71 3.38 2.15 7.05 8.66

1.44 1.90 3.90 6.17 6.50 10.93



- Tidal Flooding Data (Sea Level
Rise)

* Map areas subject to tidal
roodlng

&8 d
EY= Vulnerablllty Assessment

- @ SLR
= O YEAR 2040
= 0O NOAA Int Low SLR Scenario

= O 1 Day of Flooding per Year

@ O 5 Days of Flooding per Year

@ O 25 Days of Flooding per Year
=0 180 Days of Flooding per Year

- Expressin terms of
frequency
(days of flooding / year)

Five frequency increments

Connected vs. disconnected
areas

Deliverables

45 GIS layers of tidal flooding
depth

(5 frequencies x 3 years x 3
SLR

scenarios)

45 GIS layers of tidal flooding
elevation

(if significant tidal datum
variation)

@ [0 365 Days of Flooding per Year
© O NOAA Int High SLR Scenario

= O 1 Day of Flooding per Year

= O 5 Days of Flooding per Year

@ O 25 Days of Flooding per Year

@ O 180 Days of Flooding per Year

3 [0 365 Days of Flooding per Year
= 0O NOAA High SLR Scenario

@ [ 1 Day of Flooding per Year

@ O 5 Days of Flooding per Year

@ O 25 Days of Flooding per Year

= O 180 Days of Flooding per Year

@ O 365 Days of Flooding per Year

L YEAR 2070
¥ YEAR 2100
= 00 NOAA Int Low SLR Scenario
@ O 1 Day of Flooding per Year
@ O 5 Days of Floodmg per Year
8 O 25 Days of Flooding per Year
@ O 180 Days of Flooding per Year
@ O 365 Days of Flooding per Year
= 4 NOAA Int High SLR Scenario
= [ 1 Day of Flooding per Year
@ O 5 Days of Flooding per Year
@ 0O 25 Days of Flooding per Year

@ O 180 Days of Flooding per Year

= B 365 Days of Flooding per Year

DEPTH
I Deep
-

=
a
1 Shallow
= O NOAA High SLR Scenario
& O 1 Day of Flooding per Year
@ O 5 Days of Flooding per Year

mn




Storm Surge Data

° Storm surge model
* U of FL CH3D hydrodynamic
model

° Future climate change-enhanced
storms

° Map areas subject to storm surge
inundation

° Express by frequency (return
Data

Collection &

period)

° Five frequency increments
(25-, 50-, 100-, 250-, & 500-Yyr
storms)

Pre pa ration ° Deliverables

° 5o GIS layers of storm surge

flooding depth [5

return periods x 3 future years x 3

SLR scenarios]

+ 5 return period maps for current

conditions)

50 GIS layers of storm surge

flooding elevation

* Model grid files with topo &
bathymetry




* Goals of vulnerability analysis

* ldentify assets exposed to climate
hazards

* Determine consequence costs of
impacts

* Prioritize assets for detailed
facility-level

Vulnerabil Ity adaptation assessments (Phase 4)
Ana |ysis * Conduct Asset Exposure Analysis

* Overlay assets with the flood
maps using GIS

- Depth of flooding
* Timing of flooding

Phase 3




YEAR 2040 YEAR 2100

3O K 208 o
VulnmblIkyAmum«n A - « Vulnerability Assessment
=2 stvm Surs 2 Slvén‘:m
)
;IuloJA)A'mﬂ Low SLR Scenario Create o gou int [u.;r«sms«m
© 250-Year Storm B O 250-Yeat Stom
o [
i Inundation g
=0
BNOMM hSl.Rscenlﬂe
MoAA g Maps 2 HOM g S
“ ZSO—Vev Slorm ® O 250-Yoar Storm
o
- Deen o
- o 1)
@ 5 NOAA High SLR Scenario
: 0 500 Yoar Skom
0 Shalow u 0-Yoar Storm
«0 =0
u . o 0
o 0
DNOM Hgt:SlR Scenario ‘ O YEAR 2070
SR B -
250-Yeor Storm o)
‘o 2 ,':,L?'!qsm
=] I! 250 Yeat Stoem
YEEA’RNW ‘o
“0 o
! YEAR 2100 o
=] UNOM&nvL?: VSLR Scenario v NOM Int H@ SLR Scenario
four S 500
0 750 Yo S @ 250—':’31 Storm
20 - !!«:a
0¢ -
O NOAA Int High SLR Scenario -
= D 500 V Storm =
01 250-Year Stom Shaton
o o
O 50-Yowr § O %-Ys
8 )
0 NOAA ngh SLR Scenario ll-IJOAA High SLR Scenario
« O 500-¥, 00-Year Storm
O 250-Yeor Storm D 250-Yeor Storm
5]
n

Stl.l::t;:::ng B o l I | I l l S#I::‘g;;zg;g Annual
Return Period Determine Return Period
§| ~-mmun  |nundation E OE = sE o
] -+ 250-year storm E « 100-yea
E 50 t Depths : : [ 2 e 50-year storm
= gy BT - 25-vear storm
?S-zsar Sslglm at ASSGtS ] D ’ ; \/ - 25-year st
3
Infrastructure Asset #1 fresent.Doyatectevely Infrastructure Asset #1 Present.Day,WaterLevel, §
DEPTH vs. FREQUENCY CURVE = X DEPTH vs. FREQUENCY CURVE 5
FOR INFRASTRUCTUREASSET#1 | _ = |® 15 orcm Plot Depth vs.  FoR INFRASTRUCTURE ASSET #1 o3| @
(2040, NOAA Intermediate 2E Frequency (2100, NOAA Intermediate | = =
High Sea Level Rise Scenario) | 2 2| g s e High Sea Level Rise Scenario) | = 2 N i
= E 500-year storm Curves = g 500-year storm
s for Assets s
DEPTH 250-year storm DEPTH 250-year storm

Note: Flooding extents and depths exaggerated for illustrative purposes



$2,000,000
* Develop Asset Depth- !
. $1,800,000
Damage Functions 1
* Select subset (30-40) of 3 $1,600000 |
the most critical exposed 2 T
: = $1,400,000
assets to carry forward in g 1
the analysis %smoo,ooo I
* Number TBD based on g I
@ $1,000,000 -+ —4—Base Case
the types of assets 2 I
3 I == Option 1
exposed T $800,000 | ——Option 2
- Create depth-damage z 0000 | o option 3
[l n ’
function for each selected & T / Ak A—h—i
asset 2 $400,000
- Functions relate depth 200000 1
of flooding to its costs T
 Engineering analyses $0 B8 —_—
1264 1266 1268 1270 1272 1274 1276 1278 1280

+ Economic analyses Flood Elevation (Ft.)




* Undertake Vulnerability
Scoring and Asset Ranking

 Calculate expected DEPTH-DAMAGE FUNCTION
damage costs for selected " A. B.
expOsed assets % DAMAGE vs. FREQUENCY CURVE DAMAGE vs. TIME CURVE
= \ (2100, NOAA Intermediate High (NOAA Intermediate High
. Inclusive of both tidal Sea Level Rise Scenario) Sea Level Rise Scenario) RISK-BASED
flooding and storm DEPTH & 83 VULNERABILITY
surge costs DEPTH v FREQUENCY CURVE H Total =3 Total SCORE FOR THE
: : : vs. Y CUR ™ Expected -] Expected Costs NOAA HIGH SEA
Consider cha nging (2100, NOAA Intermediate High Costsin 2100 = through 2100 LEVEL RISE SCENARIO

Sea Level Rise Scenario)
frequency of events due FREQUENCY 2017 VEARS 2100

to climate change )

 Rank assets by expected
damage costs
* Use to help prioritize

detailed facility-level
analyses

FREQUENCY

DEPTH




Phase 4

Adaptation
Assessments

° Facility-Level Adaptation
Assessments

° Select five highly vulnerable
assets for detailed study

* Utilize FHWA's Adaptation
Decision-making Assessment

Process (ADAP) :

* Document the asset'’s
exposure in detail
(engineering-level)

* Formulate adaptation
options (up to three per asset)

* Determine the most
cost-effective adaptation
option

——

2. Document 3. Identify None Adaptation

1. Understand
existing or future clir analysis

the site context o ’
base case facility stressors complete

4. Develop climate scenarios Stressors present

Are conseguences No Is climate data
of failure high? readily available?

Yes

Yes

C. Develop
detailed
projections

A. Use readily-
available data

5. Assess performance of the facility

Is exposure
projected to rise?

No

Adaptation analysis
complete

Are design
criteria met?

No

--=-+ Revisit analysis in future

6. Develop adaptation options No

Are costs of
adaptation small?

Yes

11. Develop a 9. Evaluate
facility mgmt. additional
plan considerations adaptation options

10. Select a 8. Conduct an
course of economic

action analysis



* Regional Efforts and Partnerships
* Climate Science Advisory Panel (CSAP)
* One Bay (TBRPC()

* Initiative on Coastal Adaptation and
Resilience (ICAR) (University of South
Florida)

» St. Petersburg College Sea Level Rise

Next Steps =1ale Collaborative
* Climate Ready Estuaries (TBEP)

Other EffOI’tS * Wastewater-Stormwater Task Force
* 2018 - future —

buildings and paved surfaces

- Consider changes based TOH T e
2017 SLR information

* Heat island impacts
* Rain intensity and frequency

HOT
VEGETATED AREAS
around cities

stay cooler OIS




Questions

Kelli Hammer Levy klevy@pinellascounty.org 727.464.3317

Visit us on Facebook: Pinellas County Environmental News
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