Jacobs

Challenging today.
Reinventing tomorrow.

Improved air f||trat|on and

carbon sequestration

-Illl il R n’ﬁliﬁ:"ll-‘l‘l_-l‘lﬂl
* ! #

llI l'l b
“ '!'!
]
ke i =3 oA iahe B e, v
f‘*‘"‘r’ de rdwdes be‘:l'?te{ Walkablllty _
é‘élthlerﬁlféstyles S i
‘ Y b "f !,"r ‘_-I.‘ :'.':;‘ L‘lh e

deme'.'s'sion: il

3 3 [ WL ] 3 AR
B } A 1400 i kA .‘ . g
[ e B { a® . d 3 ' 1] 4
] e T ey | Vg - s
- ¥
i

FEB 2022



| '
‘ W
i

1 o
|

| ;}ﬂ‘k‘”{ »
N

l RY
HOLLIE SCHMIDT

Director,

Resilience & Sustainability
Business Advisory,
Americas

JACOBS

oy i e B
P S
s A %
RS G5t A Jhi
R g 2
F : -4 N .'.‘ N
1
e A
ol
\ A B (T
N . TR /]
L .
\ -i-_\.-jI L s
‘ 4

INTRODUCTION

Hollie Schmidt is the Director of the Resilience & Sustainability

Business Advisory for the Americas.

Landscape architect and master planner with 27 years

experience.

She led the infrastructure strategy, updates to the Installation
Facilities Standards and the integrated land management

approach for the reconstruction of Tyndall AFB.

Leads large-scale, complex mega-projects for truly integrated

teams.
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Ongoing Work with
USACE ERDC EWN



USACE ERDC EWN & JACOBS RELATIONSHIP

L AR WD AN SRR T CIUGEY |
. Incorporate constructed wetlands, forested basin/surface
~ storage and infiltration, meadow restoration, and/or wet
ponds to reduce the size and complexity of grey

| stormwater infrastructure systems

vl Lﬁ‘f e I
Maximize tree canopy with native ground
plane vegetation for increased shade,

. greater hurricane resilience, and reduced
maintenance complexities

-

Align building views with
natural stormwater \
i features, designed as

Engineering With Nature,_

SUPPORTING MISSION RESILIENCE
; AND INFRASTRUCTURE VALUE AT “%2=
=) "ADEPARTMENT QgJ’)EFENSE INsrALLAuo,N
— -

amenities, to maximize

favorable views of nature
I to minimize stress, while

maximizing natural light
lwilhin interior spaces

> oLy

il 2
l ) l‘l”n! S
H_'_"'---—__

Locate natural stormwater
features in highly visible
areas, designed as amenities,
to maximize the connection
to nature benefits

— Native Longleaf Pine
must be restored near
natural waterways and
upland from wetland

littoral zones.

Turf must not be planted
within wetlands, their littoral
zones, or along waterways

Co-Published
EWN Atlas

Supporting Mission Resilience and
Infrastructure Value at
Department of Defense

Installations

Tyndall Air Force
Base Rebuild

Integrated EWN design solutions
for the natural and built
environment

Nature-based Coastal Resilience Typologies

Numerous nature-based coastal resilience strategies and techniques are being
implemented across the United States, exploring the emerging technologies
of using nature's systems. Further analysis and study will ultimately determine
appropriate recommendations for Tyndall AFB.

Dune Replenishment / Restoration

Tyndall Coastal
Resilience Strategy

Definition of Pilot Projects, Stakeholder
Engagement, Funding Strategy,
Implementation Plan

L)
\Jacobs About Us Solutions Careers Newsroom Investors (
Company profile Stock information Filings and reports Webcasts and presentations Corporate Govel

Jacobs Wins Department of Defense Facilities Contract

10/13/2021

Contract to Deliver ESG Benefits Through Engineering with Nature® Approach

DALLAS, Oct. 13,2021 /PRNewswire/ -- Jacobs (NYSE:J) was awarded a contract for planning and engineering services
by the U.S. Army's Engineer Research and Development Center (ERDC) to integrate Engineering With Nature (EWN)
approaches within Department of Defense (DoD) facilities.

Under the terms of the three-year contract, Jacobs will collaborate with ERDC's EWN program leadership and their
strategic partners to achieve three primary objectives: engage the DoD facilities community on nature-based solutions
for resilience; develop an EWN roadmap for DoD; and create technical guides for application of nature-based solutions
for DoD facilities.

"Changing climate patterns and extreme weather events can have long-term impacts to mission assurance for our
military," said Jacobs Federal & Environmental Solutions Senior Vice President and General Manager Tim Byers.
"Integrating EWN principles into future DoD infrastructure projects results in more resilient and sustainable solutions
that also deliver economic, social and environmental benefits while meeting military mission requirements."

As the top ranked global environmental consulting firm, Jacobs is leading efforts to mitigate the impacts of the climate
emergency; advance the transition to a clean energy, net zero economy; optimize the complete water cycle through an
integrated approach to water management (One Water); clean-up chemical contaminants and nuclear waste; restore
ecosystems and reduce biodiversity loss; promote environmental justice and social equity; plan, design, build and
operate resilient infrastructure that generates enduring social and environmental value; develop circular economy
supply chains; and rapidly respond to natural disasters.

EWN DoD Facility
Adaptation Planning

3-Year Contract for vulnerability
assessments at DoD Installations that
can be mitigated with EWN solutions



INSTALLATION OF
THE FUTURE

Hurricane Michael Recovery
At Tyndall Air Force Base



EWN at TAFB

In October 2018, Tyndall Air Force Base was
hit with a category five hurricane which
resulted in damage to 100% of its
assets.

The goal of this project was to rebuild the
base to be more resilient, sustainable,
and smart to be an Installation of the
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Components of an
_ Installation of the Past

BUILDINGS

Mission Critical
Mission Support

ENABLING
INFRASTRUCTURE

Transportation + Mobility
Airspace Logistics
Access + Connectivity
Utilities + Technology
Public Works




Components of an
_ Installation of the Future

PEOPLE

Warriors + Families

Veterans, Civilians + Community
Wellness + Wellbeing
Recruitment + Retention

BUILDINGS

Mission Critical
Mission Support

Installation
of the
Future

ENABLING
INFRASTRUCTURE

Transportation + Mobility
Airspace Logistics
Access + Connectivity
Utilities + Technology
Public Works

LAND
INFRASTRUCTURE

Land Use + Site Layout
Integrated Land Management
Environmental Considerations
Engineering With Nature
Natural Capital




EWN at TAFB

UPFRONT COST Current Program:

BREAKEVEN POSSIBLE Lower Major Replacement Costs

Year 11 (2033) S].GM

given uncertainties
lower over 30 yrs

1.2%

higher
over 30 yrs

$214M S89M

horizontal vertical

Lower Annual O&M Costs

S3M .. S90M

CURRENT PROGRAM

5393M Higher NPV Results lower over 30 yrs
Doubling of Non-Financial Scoring Factors

$292M $101M R 2X
horizontal vertical N>

£ soov




vacobs

NATURE BASED
INFRASTRUCTURE



EWN at TAFB Bevond Business As Usual

I 4 "
Exhibit B04-6. Best Management Practices in the Support District

Managed Landscape Zone Manicured, Maintained and Managed Landscape Zones

Wet and Dry
Forests

Wetlands Site Typologies

Buildings, Sites, Open Spaces, and Corridors

Forest

e = = = = WL
Forest

L}
Meadow
Restoration

FLATWOODS SUPPORT SIDE

NATURE-BASED
INFRASTRUCTURE

Wet Prainies
¥VET ara Ul'y roresmn | Loasoon |

| e ] }
I Bulldings, Sites,
[Open Spaces, and Corridors

East Bay
(]

FLIGHTLINE

NATURE-BASED
INFRASTRUCTURE




BNt TS Beyond Business As Usual

Exhibit B01-2. Integrated Land Management Framework

— Stormwater drainage strategy m Stormwater cause of surface m Repair and Restoration to Historical Wetlands :
with treatment ponds flooding due to a 100 year event Previously Developed or Damaged by the Storm EI:FUEI;-TTMHHJ;;UM Base. o
= == Storm surge for DFE D Existing Wetlands DISCLAIMER: This map should be used
for planning purposes onby.
Revegetated Area - Prescribad Burn Area ] 0175 0.35
L —— T
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EWN at TAFB

Utilities & Stormwater

Maximize tree canopy with native ground
plane vegetation for maximized
stormwater absorption, increased shade,
and greater hurricane resilience

Site-scale, nature-based improvements must be
designed to collectively divert stormwater from
larger grey infrastructure systems

Grade surfaces to
drain stormwater

_towards vegetated
o areas

26 TUE

~ during largerstorm
events

Incorporate bioswales, bioretention, and/or stormwater plantersin between drive
and parking aisles to break up impervious surfaces

Biodiverjity

T L]

Infiltration

Locate trees to avoid all
utility clear zones and
easements

Utility Clear
Zone/
Easement

Utility Clear

| 1 |
Min. 10 I L Min. 10’ 1 Zone/Easement

14



BNt TS Beyond Business As Usual




EWN T Beyond Business As Usual

Transform one or more of the existing drainage ditches to
naturalized a channel. This could support native longleaf pines
restoration and include native groundcover. The naturalized
channel and banks will promote lower flow velocity, reduce peak
flow, increase infiltration rate, as well as provide additional
ecosystem services, aesthetics and quality of life.
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Day Day



BNt TS Beyond Business As Usual

Very little tree coverage contributes
to heat increase, discourages
walkability, and do not provide
shelter/lower facilities” exposure to
wind and surge

Expansive turf areas requiring"intens‘e
maintenance and use of pesticides, while
_proViding low.stormwater retention and

infiltration rate, contributing to'high surface
runoff volume

Current State Current State

17



EWN at TAFB

Larger aggregates of
land turned over to
native ecosystem

Longleaf pine forests,
grass savannahs, wet
prairies, wetlands,

and dune landscapes

Approaches that are
natural or combine
nature, design, and
engineering to mimic
natural processes

A combination of
approaches designed
as a larger
ecologically-based
system to achieve
regional benefits

Designed with
maintenance in mind
to achieve “known”
maintenance

Beyond Business As Usual
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EWN at TAFB

Greater climate
resilience that creates
conditions which are
flexible, reversible, and
adaptive to changing
conditions versus grey
infrastructure alone

More cost effective
and simpler
maintenance over built
grey infrastructure
such as water
treatment facilities and

pipes alone

Improved health and
quality of life as
Biophilic approaches
reduce stress, improve
health, mental
restoration, and
reduced fatigue for
greater recruitment
and retention

Beyond Business As Usual
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ENVIRONMENTAL
+ COASTAL RISK



EWN at TAFB

| es' n Flo Eevati
Gulf Side 19 ft NAVDES
L East Ba .___ NVDBB

East Bay

ANMMO

St. Andrew Bay

E R

Source: Esn, Maxar,
GeoEye, Earthstar

Installation Boundary

D Land Management Zones

Maximum depth (ft NAVDES)
B <200 | RERRREL
3 | RIRRSET
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CROOKED ISLAND_

St. Andrew Sound
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b
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Coasial Resilience Districts

Core Mission CRD 2 Sabre West SubCRD

Crooked Island East CRD Core Mission East SUbCRD
—— Farmdale Bayou CRD

Sabre CRD

St. Andrew Sound CRD

Shell Island CRD

Strange Bayou CRD

Support CRD

East Bay

.-g: 3. FL LmF. \

‘3 SECDHD L'INE OF DEFE
.-‘- _mﬁ_--.

. Enhance Hnbus'l-h anfl == 4 & .
Ralic .Ehrné Lipe el - __',E-——m__
) - T ':ul' Andaew Sound |

Guilt of Weoriey

N

A

Notic Scals

Pilot 1: Constructed Defenses Consiruction Project — Gulf Side

= Dune Gonstruction. Dune construction tnal, located in Zone 4 along 5t. Andrew Bay just south of the support district, with
onshore sand source.

= Additional Measures. The potential also exists to pilot the construction of either a living breakwater or oyster reef
adjacent to Buck Beach in St. Andrew Sound to reduce coastal erosion. These alternatives would be subject to Air Force
and regulatory approvals, further technical feasibility studies, stakeholder buy-in, and funding availability.

= Sand Fencing. Trial sand fencing on relic dunes on Crooked Island West. This could be an ideal volunteer event.

= Vegetation Planting. Trial plantings on relic dunes on Crooked Island West. This could be an ideal stakeholder
engagement event.

= Woody Debris. Trial woody debris placement on relic dunes on Crooked Island West.

Pllot 3: Back Bay Feasibility Study — East Bay & Gulf Side

= Evaluation the sirategic placement of subtidal sediments in the East Bay and sand placement off the Gulf Coast to
enhance natural environments.

= Evaluation of marsh enhancement, horizental levees and other potential nature based coastal defense strategies.

= Additional Measures. The potential also exists to pilot the construction of marsh enhancement and/or horizontal levees.
These alternatives would be subject to USAF and requlatory approvals, further technical feasibility studies, stakeholder
buy-in and funding availability.

A Walkable and Bikeable Installation of the Future




EWN at TAFB

US HIGHWAY 98

Support CRD
1) 325th Medical Group & 325th HQ Facilities ; 4 .
: v et R __ROAD SEGEMENT BELOW DESIGN FLODD ELEVATION

 COASTAL 2ND LINE OF DEFENSE

2 ) Dasis Conference Facility & Fitness Center
St. Andrew Sound CRD

3 ) St Andrew Sound Inlet & Buck Beach
Core Mission CRD

-||__,- AMMOMunitions Storage Area
Sabre CRD

5;- Sabre Housing & Beacon Beach
Recreation Area

Primary Vehicular Corridor
——— Tyndsll AFE Boundary
B Doemonstration Area =

S

STORNT SURGE:
DIREETION

M

485 Storwaler
o Lo Management/
Spacific
= Dura restoration = [Establish plantingz onislands = Caphure smal rain eventz = [Creak wetlands and marshes Pravide pazsive recraation = Inchude bike lanes on mads
»  Pavegetation/ marshlard ard first ina of dafanse lncally warsus basa-wido » Creat dunss aeas wa paths and baardwalks  «  Provide diract point-to-paint
restoration = [Establish plantingz in alloppen = Provida larger baze-wide »  Presanva habitats Provide aducstional signs and franspartation natwork
« (Coast ina protection araas and barriar islands ratention/detantion ponds markers = Connact to mutimodd facilites
= Living shoralna = Pant native species = Ragrade winerable areas Provide obsenation areas
= Lpland landscaps and = Naturalize channalks Pravide activity areas such
ravegetation a5 waleytall nets and play
siructures
Resulting Banefits
= Protacts mizsione = Complies with INFKMP = Controls floading » Protects coastal habitat Ewtls_s!:lut:ﬂiinnd = PBaducas "hig infrastruchura”
= Protacts imvastmeris = Improvas water abeorption = Filters pallutants = Protects upland habitat opporturities maeds
» Roduces impacts to stomm suge = Reduces paak flow in »  Pronidas erosion protection Imiprowes: mentl health »  Provides natura-basad tertiary
» Incraases biodvarsity stormratar systam Improves physical haalth patttaays
« Improves water qualty = Protects watiand habitat Pravides leisre opportuniies  * IMproves mantal heath
» Craatas and prasanes habitats  ®  Povinas erceion protaction »  Improves physical haalth
= Provices arasian protaction = Haduces surga and lboadng on
) rocetal areas
= Raducas urban heat island o
affact = Complies with sbarmuwater
permit
v Cradhes shada and raducas 4
anengy ‘.

_ A Walkable and Bikeable Installation of the Future
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Secrub

ion and Location at Tyndall AFB
Coastal scrub is the most imperilad ecosystem in Florida and is found on older
stabilized dunes that consist of dry, infertile soils within sandy ridges. It consists
shrubland of shorter tree canopy, shrubs, and someti ller pine
f vegetation are common to coastal
ly areas provide corridors for wildlife. The signature scrub
species of shrubby oaks, Florida resemary (Ceratiola ecoidas),
and sand pine (Pinus clawsa) —are commen to scrubs threughout the state. The
domirance of these species, howeaver, varies from site to Caks form a dense
cover interspersad with patchy openings that consist of bare sand with a sparse
oover of herbs and ground lichens. Coastal scrub ks a prevalent upland habitat at
Tyndall AFB, found broadly along the coast of the paninsula and in small patches
on the barrier islands.

Role in Resilient Landscapes

Sonb habitat has the potartial to in raducing coastal flooding by
providing additional dissipation of waves and reducing the erosion of sadiments.
Thase features could help prasarnve the integrity of dunes which act as a barriar
to flood waters.

Scrub habitats also support 2 wealth of epecies endemic to Florida, many of
which are considerad rare. Scrub acts as an important habitat for several varieties
of beach mice, sorub lizard, scnub-jay, and gopher tortoisa.

Ceratiola arcoides Florida rosamary
Pinus clausa sand pine
Quercus garminata sard Ive oak.
Sabal minor dwarf palmetto

Cosstal interdunal Swsles at Tyndall AFE

Yaupon holly

Sand live oak

Florid
rosamary

Saw palmatto

Naadlap

tha spraad of cordgrass, which tolerates burial bettar than the other gras
{Johnson et al. 2000,

Role in Resilient Landscapes

Interdunal swals habitat has the potertial to assist in reducing coastal flooding by
helping to dissipate waves and reduce sadiment emsion. Swales tolarate both
flooding and dry conditions, and can hold stormwatar nun-off and storm surge.
This habitat is important part of the broader dune complex.

Interdunal swales provide wildlife foraging and refuge habitat as well as water
quality benefits through filtering poliutants and sediments.

Paspalum distichum knotgrass

FAmbristyiis castanea marsh fimbry
Eliott's ivegrass
needleleaf witchgrass
southam umbrelasedge
broomsadge
muhly grass
Asiatic pennyworl
bitter paricum
Guf biuastem

Beach dunee

plants on the vegstated upper beach and foradune, ustally bullt by s=a oats
{Unioa paniculata), a perennial rhizomatous grass whose stems trap the sand
grains blown off the beach. Seacoast marshelder iiva imbricata), a succulent
subshnub, is found at the ssaward bass of the foradune. Thess spacies cooupy tha
saaward face and crests of backdunes and areas whera sand has not stabilized.

Role in Resilient Landscapes

Coastal dunas can act as barriers to storm-generated waves and high water
levals, protecting the assats behind them. Dune vegstation helps reduca
overtopping and erosion. Dunes vary in size and axtent over tima, with sand
maving from dunes to beaches and back. Dune and beach habits

rara and protectad species, including migratory birds, endangared beac
and imperiled sea turties.

Beach Dune Plant Palette ai . cies
Uniola panicuiata 5ea cats
Panicum amarum bittar panioum
Schizachyrium maritimum Gulf bluestem
Balduina angustifofa Coastalplain honeycombhead
Chrysoma pausifiosculosa ‘woody ge L]
Chrysopsis godfrey Godfrey's goldanaster
coastal sand frostwesad
beach moming glory
rallroad ving
seacoast marsh-aldar
R e e S

Gulf Cordgrass

Sea cats

Weody goldsnrod

Bitter panicgrass and
Gulf blusstem

rass (Spartina atternifiora)
and areas often hundated
= higher, raquently
flooded areas. Marshes can accrete sediment (organic and mineralogic) and
incraasa their ekevation to keep pace with sea level rise. However, marshes may
fail to keep up with rapi leading to a progressive drowning and a
o marshes ame found extensively around East
| areas of the peninsula and barmier islands ing St.
Andrew Bay and St. Andrew Sound.

Salt marshes are commoanly fronted by intertidal flats —low-gradient non-vegetated
of mud or sand. Often, salt ma evolve from the gradual
siitation of tidal flats. This incraases the marsh’s elevation and allows vegetation
to colonize. Intertidal flats help dissipate wave and cument energy in front of salt
s and, during storme, can supply sediment to the marsh surface that
it elevation.

zan help reduce surge water levels in som

raduction is lower under high water level she:

dwards arsas even during storm conditions (Méller et
al. 2017). Salt marshes encourage sediment build-up, reduce emsion, filter for
nutrients, remove carbon dioxide from the atmosphers, maintain water qualtty,
and provide critical habitat for wildife. Tidal flats help dissipate wave enemgy and
reduce ersion to landward habitats, Intertidal upport complex:
food webs for nvertebrates and fish and provide re g and feeding areas for
indigenous and migratory birds.

Salt Marsh Plant Palette and > nal Species
Juncus reamerianus

Spartina spartnas

Baccharis halimifolia

ha frutascens

Sarcocomta ambigua

Spartina patens

Distichlis spicata

Symphyotrchum tenuifodum

Sastmium portulscastrum or marnimum
Spormbolus virginicus

saltmarsh cordgrass
salt grass

saltmarsh aster

34 purslane




EWN at TAFB https://www.tyndallifs.com

\/ HOME OVERVIEW APPENDIX PERFORMANCE STANDARDS DESIGN INTENT INSTALLATION FACILITIES STANDARDS GIS MAPS Q
<
U.S.AIR FORCE

Tyndall Air Force Base IFS Rebuild Appendix

INSTALLATION OF THE FUTURE

¢ Ease and speed of use
4
iy ¢ Hosted on a secure server

Tyndaliéii Force B D Y 4 . o
|:sm||6|?z:§'od they _54«” N ¢ Hyperlinks and menu navigation



https://www.tyndallifs.com/
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EVWN for the NAVY
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EWN for the NAVY
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