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SANTA BARBARA

Purpose

- Summarize the SBA Vulnerablility Assessment (VA)
- Present update for the SBA Climate Adaptation
Plan (CAP)

- Present draft adaptation measures and current
preferred adaptation
measures

- Opportunity to provide gak==*
input for next steps e
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SANTA BﬁRBARA
Scope for the CAP

|dentifying future potential adaptation measures
Developing planning-level cost estimates for
three measures — i
- Public outreach | ——

- Preparing a Coastal
_and Use Plan
update
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RESULTS FROM VA AND
ADAPTATION TIMEFRAMES
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SANTA BﬁRBARA

CVA focus of SLR and Climate Change

1. Historic and current flooding
2. Flood hazard analyses

3. SBA asset vulnerabllity
- SBA economy
- Habitat changes
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Flood History
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SANTA BARBARA

Sea Level Rise
Scenarios

12
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——OPC (2024) Int-High Risk
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B Project Scenarios
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Climate Change: Increasing Intensity of
Rainfall

A
Multi-Day
1) Storm
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=1 |
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u SE
Rain drains & Too much rain
infiltrates into at one time
soil to accommodate overwhelms
WARMER AIR=MORE MOISTURE = MORE RAIN RO N
1°Fincrease =4% more water vapor No Flooding Flooding
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Precipitation Modeling Results

Potential Increase in Rainfall

Every 5 years in the past on average

5.5

ainfal. MM Every 2.5 years in the future

/5

Every 20 years in the past on average
n SVEY Y b 9% | Thisis the event that
rainfall [l Every 5 years in the future

closes the airport.

" Every 50 years in the past on average

rainfall [ Every 20 years in the future
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Projected increase in extreme rainfall frequency from climate change

Future 5-Year Storm 10- to 20-Year Storm
Precipitation

2X Increase 5x to 10x Increase

MISSION CRK. Feb. 23, 1998. Flooding at RR Station.

Past 10-Year Storm 100-Year Storm
Precipitation (Jan. 2023) (Feb. 1998)
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Santa Barbara Airport
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Adaptation Timeframes & Vulnerabilities

Immediate need to move forward with ongoing & planned flood reduction
measures to address recent flooding

Ongoing & planned current - -
efforts

Immediate Next Steps O to 5 Years - -

Near-Term 5-25 years Now to 0.8 ft Now to 2050
Mid-Term 25-50 years 0.8 ft to 2.5 ft. 2050 - 2075
Long-Term 50-65 years 2.5 ft to 3.3 ft. 2075 - 2090
Intense precipitation events are N Projected bi-weekly tidal
predicted to occur more flooding of the airport in the Mid-
frequently now & in the Near- Term, rendering the airport
Term. inoperable.
S A g /
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Adaptation Plan Framework

- Flood frequency threshold has already been
reached & has triggered ongoing & planned
measures

- Goal Is to maintain or reduce flood frequency &
Impacts
- As measures are implemented in the near-term

(~2050), conditions & improvements will be
reassessed

- The plan for mid- & long-term adaptation will be

refined & updated based on future conditions

14 FlySBA.com
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ONGOING & PLANNED
ADAPTATION MEASURES
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Ongoing & Planned Adaptation Measures —
Flood Management

- County Creek sediment management (ongoing)

- Carneros Creek K-rail temporary flood barrier (ongoing)

- Firestone Channel inflatable “tiger dam” flood berm

- Carneros Creek maintenance dredging (planned)

- Storm drain |mprovements (per Dralnage Master Plan planned)
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AN T EARBARA
Ongoing & Planned Adaptation Measures

Related projects
- Taxiway B extension & north habitat restoration mitigation area (planned)

- UCSB Western Goleta Slough Tidal Restoration (planned)
- CCC Goleta Slough Resilience Project (ongoing)

i )I" ;. ]
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POTENTIAL FUTURE
ADAPTATION MEASURES
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A

Near-Term (5-20 years): Now to 0.8 ft SLR (2050)

Goleta Slough & Creeks
adaptation measures

Carneros Creek flood
management

Goleta Slough remnant levee
removal /channel expansion

Tidal restoration & flood storage

AOA adaptation measures

Channel sediment management & )

wetland sediment augmentation

Goleta Slough mouth
management and/or siphon

San Pedro Creek stormwater
detention basin and/or raised
bank(s) and channel clearing

19

Firestone Road drainage
channel flood management

Groundwater management
Storm drainage improvements
Utility upgrades

Floodproof
buildings/temporary flood
management measures

Modify/improve the existing
airfield (e.g., making
pavement resilient to flooding)
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Carneros Creek Flood Management — Berm
South of Channel

Opportunities Constraints
Berm to replace temporary K-ralil May increase
— aids in prevention of runway flooding offsite
flooding May conflict with
Enhanced habitat — vegetate Taxiway B Extension
berm g : MR R

=
f
i

20 FlySBA.com



AN ZEhRRARA

Restore Carneros Creek Floodplain and Expand
Channel

Opportunities Constraints
Lower and restored Carneros Creek Portions are areas already mitigated in
floodplain and expand channel — the past

provides flood conveyance, area for
sediment deposition, enhanced habitat
Relocate maintenance yard — allows for
channel realignment/expansion

B R — Floodplain s

— Feasibility assessment including
hydraulic modeling needed

| Channel [
| expansion |
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Carneros Creek Stormwater Detention Basin

Opportunities Constraints
Enhance Reynolds Wetland May need to be coordinated with
detention basin and explore Taxiway B Extension mitigation
Carneros Creek detention Prior mitigation area
feasibility — provides flood — Feasibility assessment including

storage hydraulic modeling needed

Detention
basi

FlySBA.com




i 7 City Limits Restored Non-Tidal Habitat [
- Areas

Surface Water Flow Lines Potential Upland/

Bod Grenke Freshwater Marsh Areas
. e
Hydrologic Connectivity Potential Tidal Areas
Currently Behind Tide Gate

Potential Tidal Areas
Currently Behind Stream

Existing Tidal Marsh
Restored Tidal Habitat
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1 1 City Limits Restored Non-Tidal Habitat
s = ) Areas
X al l S I O I l — ::crjfacc;;lzgler ElawiLines Potential Upland/
Freshwater Marsh Areas
. e
Hydrologic Connectivity Potential Tidal Areas

Existing Tidal Marsh Currently Behind Tide Gate

Potential Tidal Areas
Currently Behind Stream

Opportunities
Remove remnant
levees along tidal
areas — increases
flood conveyance,
lowering flood levels & |
duration in AOA '

Restore bermed tidal
areas per Goleta
Slough SLR & Mgmit.

Restored Tidal Habitat
Areas

.&,;-M%—asa ;
[ @ =«

Plan

Enhances habitat -

creates wetlands, Constraints

improves habitat Potential prior
connectivity mitigation constraint

24
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Channel Sediment Management & Wetland

Sediment Augmentation

Opportunities Constraints

Channel maintenance Thin layer placement is a new technique in

dredging —reduces California, though it has been
flooding by increasing

flood conveyance implemented as pilot project at Seal Beach

Wetlands
Thin layer sediment

placement — aids in marsh
accretion to keep pace
with sea level rise

FlySBA.com
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Goleta Slough Mouth Management — Beach Berm
Priming
Opportunities
Grade beach berm to lower
elevation without breaching .

- mouth will breach sooner
during storm event

Successfully permitted & e
performed at Ormond e —
Lagoon in Oxnard & other
location

Permitted breaching may
also be an option

San Lorenzo River (Dan Coyro,

— Permitted & performed at San )
Lorenzo River lagoon
(steelhead habitat) in Santa
Cruz

26 FlySBA.com



https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/
https://www.mercurynews.com/2022/01/10/santa-cruzs-notorious-lagoon-about-to-get-an-upgrade/

~

ity g
SANTA?BﬁRBARA

Goleta Slough Mouth Management — Siphon

Opportunities
D %
*.'_-.-Ig'

Pipe culvert lagoon discharge

system — s | : -
Potential to benefit flood g '*'d gkl
management, water quality, & - o

habitat
Potential to attach to Goleta
Pier

Constraints
Pipe maintenance

Qutlet Structure Freshwater inflows

SLR
Fresher 3 ft NGVD + SLR Freshwater
2ft NGVD+5S diversion point
Seepage from lagoon
to ocean removes
trapped water
SOURCE: ESA Assessment of Climate-Influenced Salinity Changes in Lower San Lorenzo River
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Santa Barbara Airport
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San Pedro Creek Flood I\/Ianagement &
Stormwater Detention Basin

Raised
/~| bank/berm

Opportunities
« Stormwater detention basin - increases flood storage, ,,g 14
potentially lowers flood levels downstream of Hollister =

Raised bank/berm, channel
clearing, temporary flood
barriers, flood-proofing for
buildings

Constraints R L

Cultural resources
constraints
Steelhead habitat
— Feasibility assessment
including hydraulic
modeling needed

‘i' il

b
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A

Near-Term (5-20 years): Now to 0.8 ft SLR (2050)

Goleta Slough & Creeks
adaptation measures

Carneros Creek flood
management

Goleta Slough remnant levee
removal /channel expansion

Tidal restoration & flood storage

AOA adaptation measures

Channel sediment management & )

wetland sediment augmentation

Goleta Slough mouth
management and/or siphon

San Pedro Creek stormwater
detention basin and/or raised
bank(s) and channel clearing

29

Firestone Road drainage
channel flood management

Groundwater management
Storm drainage improvements
Utility upgrades

Floodproof
buildings/temporary flood
management measures

Modify/improve the existing
airfield (e.g., making
pavement resilient to flooding)
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Firestone Drainage Channel Flood

= I3

Proposed [°
w (RS Raised Road :
| ) o il

Opportunities
Channel clearing - increase
conveyance
Raise Firestone road - reduce flooding !
Firestone drainage channel &
detention facility (above or below
ground) - increase conveyance &
flood storage
Possible pump system if needed

Constraints

Prior mitigation in Firestone drainage
channel
Depth to groundwater
FAA requirements (e.g. safety areas,
object free areas, grading regs., and
drainage/wildlife)

— Feasibility assessment needed
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~

Groundwater Management

Opportunities
Dewatering

Raise grades in low
areas

Constraints

Feasibility

— Groundwater assessment
needed to further assess
existing & future
conditions & measures

m Airport Operations Area

Depth to Groundwater

Marine/Tidal
J 0 fl, emergent

0-3.3 ft; very shallow
3.3-6.6 ft, shallow
6.6-16 .4 ft; moderate

>16.4 fi; deep
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Santa Barbara Airport

SANTA BﬁRBARA

Storm Drainage Improvements

Opportunities

- Convert storm drain networks to
pumped system — reduces
onsite flooding by improving
stormwater conveyance

- Detention galleries under non-
airfield pavement — stormwater
storage & infiltration, water
guality benefits

Constraints

- Challenging in areas with high
groundwater table

Feasibility assessment including
groundwater assessment needed

FlySBA.com
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Santa Barbara Airport

SANTA BD;\RBARA

- City Limits e
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Surface Water Flow Lines and Creeks|

| ocation

1 ?
A p——
j— 3

4

e ¢ All Other Storm Drain

>—  Proposed Storm Drain
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Stormwater Pump —
Station Location 1 — |
Reduces flooding

on airfield
pavements
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Clty Limits
Airport Access Road

Surface Water Flow Lines and Creeks

~Location
1
jr——
p—
4

Storm Drain

=—  Proposed Storm Drain
| @ Proposed Pump Station

~

SBp-

Santa Barbara Airport

Combined Outfall & Pump Stations 2 & 3

=
Stormwater Pump
Station Location 2 —
reduces flooding on
airfield pavements
1 and General
' Aviation area

8

Stormwater Pump
Station Location 3 —
reduces flooding on
airfield pavements

= B B

N
0 0.03~.0.07
[ T B
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Santa Barbara Airport

SANTA BDP(\RBARA

.+ City Limits
Airport Access Road

—— Surface Water Flow Lines and Creeks

| ocation

Storm Drain
> Proposed Storm Drain

@ Proposed Pump Station

Stormwater Pump
Station Location 4 —
" reduces flooding on
' airfield pavements
and Terminal Apron

\
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Utility Upgrades

Opportunities

Wastewater inflow &
Infiltration study

Flood proofing
electrical conduits

|B=%r @ Nl IS MO

__'Moffett Pl R\

Me

Pipe material

i
. . Legend 'E'a ,?
I nve nto ry & CO rrOS I O n A GSDFirestonelS A UCSB Pump Station ‘:r_ :
. L] GSD Structures (-] UCSB Structures  d i I-f'&
risk assessment PR - 4
[ | GSD OQutfall Vault ,’"‘\._ Airport Pump Station
GSD Outfall (-] Airport Structures
° GWSD Structures Airport Pipes
GWSD Pipes
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Flood-Proofing Measures

Opportunities | |
L J FIOOd-prOOflng bUIIdIngS ‘ , _ ) N _ C» -I ’!’RSAFlDOdMltlgatl(:ﬂSyStE_I'IiIT’i{SET?OSItIOI'I_
- Temporary barriers B - —

- Permanent floodwalls with
access gates

- Raising electrical & other
utilities
- Other measures for
equipment within buildings
- Ralse sensitive equipment
- Storage racks

Constraints

- Hangars & other
Infrastructure need to be at
ground level

FlySBA.com
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Ailrfield Modifications

Opportunities
Modify/improve the existing airfield
(e.g., making pavement resilient to

flooding)
— Incremental pavement lift & grading
 Raise Runway 15R threshold
e Raise taxiway Charlie
(northern taxiway) to block
flooding from north

Constraints

FAA requirements (e.g. safety areas,
object free areas, grading regs., and

drainage)

Significantly raising airfield may LEGEND

. . SURFACE PONDING - GENERAL /)
INCrease ﬂoodmg elsewhere : gﬂFTzE:ELESPL?BNBl?J;(; bgzv@ﬁ:lrlﬁﬁnjm BUILDING ENCROACHMENTS 1
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POTENTIAL FUTURE
ADAPTATION
MID-TERM &
LONG-TERM
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Mid-term (20-50 years): 0.8 ft (2050) to 2.5 ft SLR
(2080)

During Near-term

- Reassess conditions & improvements made during near-term

- Refine Mid-term plan

Goleta Slough actions

- Explore upstream flood detention in coordination with other
jurisdictions

AOA actions

- Modify the existing airfield — incremental pavement life and
grading

41 FlySBA.com
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Santa Barbara Airport

Raise Runways & Connections

Opportunities
Raising runways &
connections — reduces
flooding in raised areas
Constraints
Potential increased flooding
elsewhere — other AOA
locations, offsite
FAA requirements (e.g.
surface slopes, etc.)
May need to reconstruct
main runway

Replacement of electrical
infrastructure

42

Figure 3-32. Longitudinal Grade Limitations for Aircraft Approach Categories C,

D, and E
End of runway End of runway
Profile of unway centerine i
End 1/4 of runway
or 2500' (762 m)
whichever is less (typ)
éﬂﬂ ﬁ} 0.0 % to 0.0 % to {25*3:”' ﬁ]
m m
Grade *1.5% Vertical +1.5%
change CUMVE Grade
PVI  length change
0.0%to Iz E g . 0.0 %to
0.0 % to +0.8 % = ﬁ o k | 'S Lo+08 % 0.0 % to
=30 % L ] \ } - Fr. -3.0 %
’ﬁﬁ Vertical w }’%
TR curve o | L, z 2 ] '~}\f>-\f£'
length 5 3 '
(typ) P Grade Pl
change 1.5 %
maximum
Distance
— between PVI
note 2, typ.
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A

Long-

-Term (50-60 years): 2.5 ft (2080) to 3.3 ft

SLR (2090)

- Reassess conditions & mid-term improvements
& refine long-term plan

- Consider the costs and impacts of :
- Protecting the airport in place
- Regional levee & flood control channel system
- Elevating airport infrastructure
- Other regional air-service solutions
- Relocating the airport

43
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RECOMMENDED NEXT
STEPS

44
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SANTA BﬁRBARA
Recommended Next Steps

1. Feasibility and effectiveness study of adaptation

measures

- Hydrologic analysis and modeling - confirm and quantify flood reduction
benefits and evaluate potential negative impacts to offsite flooding

- Conceptual plans and cost estimates to inform selection of priority measures
that have highest benefits and cost-effectiveness

- Not within the current scope
2. Estimate preliminary costs for three selected
adaptation measures
- Indicates potential funding needed

- Within the current scope
3. Ongoing and planned adaptation measures

- Implement the SBA Drainage Master Plan in the immediate term (0-5 years)
FlySBA.com
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Measures Selected for Costin wotland

5

1
i

- Near-term (5-20 years) é
1. Permanent berm to replace F
K-rail along Carneros Creek

N Channel
* | expansion

2. Restore wetland floodplain
habitat north of Carneros
Creek and potentially
expand Carneros Creek

3. Construct Firestone : e e L
stormwater detention facility )% A Proposed [ =
north of Runway 15 ' o Basin |

i .
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Next Steps

1. Completion of Phase II.: CAP

Estimate costs of three adaptation measures
Prepare Admin Draft Climate Adaptation Plan Report (May 2026)
Public workshop on adaptation measures & options

2. Phase lll: Airport Coastal LUP Update

3. Phase |V: Feasibility and Effectiveness Study
of Adaptation Measures (new contract required)

47 FlySBA.com
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Thank you, Questions?

Airport Staff

Jessica Metzger

ESA Staff

iy

Nick Garrity, PE Amber Inggs, PE Annie Roberts Bip Padrnos

M&H Staff

Mandy O’Hara, PE Bob Thayne, PE Olivia Burke

FlySBA.com
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BACKUP SLIDES
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Sea Level Rise (SLR) Scenarios

12
——OPC (2024) High Risk
OPC (2024) Int-High Risk
10 OPC (2024) Intermediate Risk
B Project Scenarios
— 8
fr e
“é' 6.6 ft - Long Term =
= 2150+
6 2130
()
=
g
©
L)
g
| 2.5ft-Mid Term |
2 2096
I 0.8 ft - Near Ter
0 -’—-"’"2?44-5;?057
2020 2040 2060 2080 2100 2120 2140 2160

SOURCE: 2024 OPC Guidance
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Santa Barbara Airport

SANTA BﬁRBARA

Combined Flooding Results - Annual
Probability Summary

Sea Level Rise Scenario NW Quadrant & Edge of Runways Flooded, Airport Entire Airport Flooded

Runway Flooded Closed
0 ft, Past Precipitation 12% 7% 1%
0 ft, Future Precipitation 28% 21% 3%
0.8 ft (2048) 29% 21% 4%
2.5 ft (2076) 100% 61% 4%
6.6 ft (2130) 100% 100% 100%

Years are for the following scenarios:
(Intermediate High - Intermediate)
Annual probability is chance of the event occurring in any given

year

FlySBA.com
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Santa Barbara Airport
Northwest Quadrant o ST ” Scenario Annual Probability | Similar Flood | _ Assets ¢ TanksSis
y I i ; of Occurrence Events [ Ga ( R
0 1t SLR - Past Precipitation 12% 2005, 2008, Apron . [cargo] | ° FAASew | Passenger Loading Bridge
0t SLR - Future Precipitation 28% 2010 Vo ot . ®  CameraEquipment [ | Buiding

0.8 ft SLR (2048) +  Utility Pole Airport Access Road

25 ft SLR (2076)
6.6 fl SLR (2130)

Note: All SLR scenarios above 0 ft
assume fulure precipitation

Electrical
Vault

A Navaid Equipment ——+ Railroad

= Alrport Sign Road

. Storm Drain Struclure - Bridge
Storm Drains 3 |

e FiberOplic Structure Irport Operations Area

——— Fiber-Optic Line 1 _ 1 City Limits
- Sewer Pipa Hazards
Glide )
—— Watar Pipe Estimated Storm Floading
Slope

Surface Water FL
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Tidal Restoration & Flood Storage —
AREAS P, Q, & O (CDFG W): Open Tide Gate

- CDFW |&, open tide gate to Increase tldal
connectivity TR
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Tidal Restoration & Flood Storage - AREAS
L & M: Restore Tidal Connection
- Remove levees to restore tidal connection

: O | I ‘
~[| Proposed
Levee Removal |+
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