Using a Coral Reef Mitigation Bank
and Innovative Coral Restoration
Nursery for Off-Site Impacts to

Restore Marine Managed Areas
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he success rate of these projects has
not often been favorable in regards
) replacement of lost ecological
services and functions or
replacement of ecological
complexity. It is often extremely
costly and time-consuming for the
RP.

All parties want something better.




Mitigation Banks

Mitigation Banks have been used successfully
for terrestrial wetland restoration in the USA
for decades. The concept involves sale of
“credits” from a pre-approved “bank” regarding
restoration activities conducted within a
designated area. These credits can be sold to a
Responsible Party (RP) to offset impacts caused
by their development or impact activities.

The Mitigation Market

I States with more than 20 banks
States with 6-20 banks

led States with 5 or fewer banks
53 States with no banks

Credits are determined at a

R 1L ) e e e mitigation project site based on
B | e pre-approved scales of ecological
[TER— B | e — ) ! A
SRR ' e services and functions achieved
o (NP

through either restoration or
improvement.
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lands) but not for. Marine Pro; .J::::f h
Areas (MPAs). The State of Hawai‘i has
developed the first Mitigation Bank
specifically for Aquatic Resources, s S
focused on restoring coralreefs.
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Program Goals

Restorehighvalue reef habitat
(coral nunibers and diversiyy)
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Source of Coral/Nexus Issues

Natural Hawaiian Coral Growth
‘Rates (SLOW!!!)

Ecological Service Values
AIS [ Health
Time v Cost v Success

Planned Impacts
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te is the sole owner
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- Co ‘al‘s:JarAe egally protected
in Hawaii by DLNR

- The State manages all Coral
- Reef MPAs -

e DLNR plays a non-decision making
role on the Trustee-Advisory Group
to USACE for Coral Reef Mitigation
Bank issues.




Umbrella Mitigation Bank Service Areas

Molokai
Oahu /
. Maui
I Lanai 2

Hawvaii

. Miti ation Bank Projects:
- Kaneohe Bgy A‘S _C(_;ntr_&li&__ N
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-~ Restoration | | ER 5 R

» Both projects make use of corals and s - AR

‘expertise from the DAR Coral Nursery R S o e,
and the ‘Harbor to Reefs’ Coral e WSS s

Project. S - - REEtE



Navigating the Hawai'i DLNR Coral
Reef MU J_v.bn Bank Rre e

p \ R Cora’l‘Reef
’\le" gatlon ‘Bank
\ R ;rO]ect/S

Developer/RP Pays for
‘ Credit '

Mitigation

1 ‘ Mitigation
- Credit Crgedit
Required I RS> I Released
Regulatory Agency:
Planned - Federal
USACE

After Hook & Shadle, 2013



DARIGoral’Ecological
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e Based on USEPA Wetland
Functions & Services valuation
e Value is non-currency based
o Utilizes 3 simple assessment
factors:

- Colony Size Range

KAPALAMA BAS/N

- COIOny SpECies SAND I5LAND BRID(_‘Et A
1:.".. == i e
- Sub-Habitat Type WET = sAvnisian conta | x
P A N ?'Rn:._'fﬁ iy FRTERMIT R

e Formula:

ECV = Sum[(Form x Size x R x e) x H]



Services and Functions

Size Services & Functions
0-5cm >5-10cm >10-20cm >20-40cm >40cm-80cm >80-160cm  >160cm
Regulatory
Function Sand Formation 1 10 20
Gas Production 2 10 20
Climate Regulation 1 5 10
Wave Energy Regulation 1 15 20
Nutrient/Carbon Cycling 2 10 20
Habitat
Functions Ecological/Symbiotic Interactions
Cleaning Stations
Shelter Refuge for flora/fauna (l.e. multiple
fish/invertebrates/sea turtles, etc.)
Reproductive Habitat For Fauna
Foraging Habitat for Natural Assemblages
Nursery Functions

o

15 20
15 20

o

10 20
10 20
15 20
10 20

oo oo

Production

Services Food from System Inhabitants
Medicinal Resources
Ornamental Resources

o
o
[a%]

10 20
2 2
15 20

o—l
[ AV AV
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Information
Services Aesthetics
Recreation
Cultural Value (Fishing Koas, etc.)
Spiritual Value
Historical Record
Educatonal Value
Research Value
Other

15 20
15 20
10
2
20
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(Assumes avg growth of 2 cm/yr)
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Sum
Scoring for Assessment
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irely f 15 R\ 5 _ Hawai‘i Coral Reef @
7 7 o -I 3 0 ‘., 5 : . Mitigation Research, '
) fast-growing corals for * P . e
- coral restoration and [ | | \l ¢ b
~ mitigation purposes v, - |
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B = Coral Nursery

E = Education Facilities (Portables)
o7 :- m(m Bl'l'l::ll'lleos.) Auditorium and Lab
pace

G = Rare and Endangered Coral Ark
H = Boat Ramp (Re-Build)
I = New Small Boat Pier

e Managed by the State of
Hawai‘i and funded through
both NRD settlements and
the DLNR Mitigation Bank.

K = Boat Storage (Existing)

L = New Saltwater Well (L1 - Existing Well)
M = New Security Fences

N = New Security Gates

O = Landscaped Area

P = Parking (Existing)

Q = Bus Drop-off & Parking

1R = Moi Hatchery

S 'S = New Outfalls

T = Artificial Reef Program & Machine Shop
(Existing bidg)

&Tnmmm%niw

Evealt 396 m

Formal Opening:
March 2015



Nursery Facility AFRC Coral Nursery .

Aftiliated

Update on Construction (July 2014) e

Details N

: S e o (e
e Land-based with secure | T ™
ocean grow-out area nearby = Facaton - [ e
e 3 Saltwater Sources oo
o L;t:rr:ltﬂ\r\- %
e Dedicated facility s
e Dedicated staff

Shallow
{ Ree! Runway * i

-1 Coral Restoration Specialist = _ o
-1 Coral Propagation Specialist |

Coral Frag Room

o
i
o =
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- 2 Nursery Technicians ] |7
I bl &) [Frag Tanks| :
e Multiple Projects o — e
- Harbor to Reef S—— 8~ HE

Desk |

i Line Nursery Quarantine | Quarantine GQuarantine .
- Asexual Planula Seeding | W e :
- Rare Coral Ark (WA, MOC) =" 1o0% Completea as o1 51 |

s of 514 {Expected Completion Date: 7/14) SCALE
FO rm a l O p e n I n g: 50 pleted as of 5/14 (Expected Completion Date: 8/14)
0% Completed as of 5/14 (Expected Completion Date: 12/14)
March 2015 = o




Harbor to Reet Coral R:u}s..& 2c i

ui. oI ection — Phase 1

L=c
SIZ_+ 20 cm (longest dlameter)

Ecol. Characterlzatlon Value: 2
Estimated Growth Rate: 1 cm/yr

- Time Frame: Month 1 (Day 0)

AIS | Health Evaluation



‘Harbor to Reet'Coral Project
QUARANTINE g
Do Mot Enter

Coral Nursery
Dedicated Quarantine -

' ==
Size: 20 cm (longest diameter) lm

Phase 2
Ecol Characterization Value: n/a

t .u.l wal SBH
Estimated Growth Rate: 1 cm/yr .a.' :

Time Frame: Month 1 (Day 1)

[ I|'I

AIS [ Health Evaluation




Harbor to Reet Coral Project

Coral Nursery

Fragmentation — Phase 3

Size: 10 x 2 cm (longest
diameter)

Ecol. Characterization Value: n/a
Estimated Growth Rate: 1 cm/yr
Time Frame: Month 2 (Day 35)




-Gr rag Room -

— Phase—ll I

Size: 10 -3-c|l11(—|%>ng<£st diameter)

Ecql.HCharac'terization Value: n/a

- Estimated Growth Rate: 6 cm/yr
Time Frame: Month 4 (Day 125)




‘Harbor to Reet Coral Project

Coral Nursery
Re-Aggregation — Phase 5

Size: 10 x 4 cm (longest
diameter)

Ecol Characterization Value: n/a
Estimated Growth Rate: 1 cm/yr
Time Frame: Month 8 (Day 250)




‘Harbor to Reef Coral Project

Coral Nursery

Acclimation Tank — Phase 6

Size: 40 cm (longest diameter)
Ecol. Characterization Value: n/a
Estimated Growth Rate: 1 cm/yr
Time Frame: Month 10 (Day 300)

000104

DAR Coral Nurse

ry
I

Waikiki MLCD
Acclimation Tank




Harbor to Reet Coral Project

Size: 40 ¢ (Jo gegt dllme er)
EcJI CIJ1araJ:ter|zatlon \llalu : 15
EstTmafed ¢rowth Rate;1 cm/yr'
T lmle FlJame. Month 13 (Day 370)

AIS |/ Health Evaluation



Hawaiian Coral Expected Growth Rate | Advantages [ Disadvantages
Growth Process | (20 cm colony to 40 cm
colony)

In-Situ (Natural 1cm/fyr High Ecological Service Value
Environment) Slow Growth Rate
20 years High Risk until Size Refuge

In-Situ (Harbor) 1.cm/yr Low Ecological Service Value
e Slow Growth Rate
20 years e High Risk Environment

In-Water Nursery 1+ cm/yr e Medium Low Ecological Service
Value
15 — 20 years e Slow Growth Rate
e Medium High Risk until Size Refuge

DAR Coral Nursery Approx. 4 -6 cm/yr e High Ecological Service Value
frags plus recombine to e Fast Growth Rate
form 40 cm e Can be designed for optimal needs
e Low Risk until Size Refuge




Navigating the Hawai'i DLNR Coral

:&,-er Mitigation Bank Process

Develop ,) ar/ﬁ:’dsse.lzw!}ia

1

“ \~DLNI R CorafReef
‘é"‘«-Mlt'f gatlon Bank

Developer/RP Pays for Y
i Credit v SRN

Mitigatio

Mitigation
Credit Crgedit
Required Released

4

After Hook & Shadle, 2013



Summary ey
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Theresultis a mnovatNe |5rogram that maximizes restoration of impacted and
~ degraded Marine Protected Areas (MPAs) whll_e 0 t|m|zmg ‘the need for
mltlgatlng damage caused by pIanned an'a’unpian d j"'*-v o
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