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Introduction

* In the Gulf of Mexico 50-80% of native oyster
populations have been lost relative to historic
levels

e OQysters provide several ecosystem services:
essential habitat, supporting secondary and
tertiary production, nutrient regulation,
shoreline protection, wave attenuation,
potential oyster harvest, and recreational
fishing opportunities

* In Texas, over 500 acres of oyster habitat in
Texas estuaries since 2009

* Despite these efforts, the decline in oyster
populations continues, highlighting the need
for sustained restoration
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Motivation

* Considering ongoing restoration efforts, there is
a need to better understand and capture
evidence of the linkages between
restoration/conservation and well-being

* Ecosystem service logic models provides a
framework for developing metrics to monitor
socioeconomic outcomes

 Studies related to provisioning of ES outweigh
the studies of the demand for ES

* Interviews and surveys are useful tools for
assessing demand of ES and perception of
restoration outcomes
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Project Goals & Objectives

* Identify relevant metrics that could be used to
monitor the socioeconomic outcomes of oyster reef
restoration for the TNC Galveston Bay and Calcasieu
Lake Oyster Restoration Projects

* Assess the public awareness and perception of the TNC
Galveston Bay and Calcasieu Lake Oyster Restoration
Projects




Today’s presentation:

 Identify relevant metrics that could be used to
monitor the socioeconomic outcomes of oyster reef
restoration for the TNC Galveston Bay and Calcasieu
Lake Oyster Restoration Projects

* |dentify evidence of linkages for oyster restoration
ecosystem service logic models using expert
interview and public surveys
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Gulf of Mexico Ecosystem Service Logic Models & Socio-Economic
Indicators (GEMS)

Human activity Socioeconomic
changes outcomes

Planting new or .
restorin Oyster reef Fish Recreational # of recreational jobs
existing o gster quantity or opulation eliess Lofe sl resulting from OJRR
re?ef y quality Pop harvest g

https://nicholasinstitute.duke.edu/project/gems/models/about
Olander et al. 2024

Intervention Biophysical changes Metrics

 |dentified metrics for social and economic outcomes of coastal restoration (employment, local
economy, recreation, food provision, and mental health benefits).

Co-developed with restoration practitioners, researchers, and stakeholders and verified though
literature.

* Provides a framework for assessing Ecosystem Services
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https://nicholasinstitute.duke.edu/project/gems/models/about

Ecosystem Service Logic Model Framework

To identify locally relevant and
project specific socioeconomic

metrics:

Evidence of

* Expert Interviews

* Public Survey Linkages
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We. want to hear from you!

Take Our Survey and Enter To Win A $50 Gift Card

Ecosystem Service Logic Model (ESLM) for Oyster Reef Restoration
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Oyster Reef Restoration Design: Tinky By
Galveston Bay (Beezley Reef) T ..
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e Subtidal Reef- Hybrid approach to restoration,
consisting of part sanctuary and part harvestable reef
constructed in 2021.

* Roughly 40 acres in size, where 15 acres of the reef will
be open for harvest.

* Project Benefits:
* Supply oyster larva to harvestable reef sites

* Provide food and shelter for over 100 different
species of fish, shrimp, crabs and other
invertebrates.

* Help filter coastal waters and enhance water

quality
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.ﬁ' e HARTE Ecosystem Service Logic Model (ESLM) for Oyster Reef Restoration
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Sabine National
Wildlife Refuge

Oyster Reef Restoration
Design: Calcasieu Lake

Calcasieu
Lake

est Cove

&’?)

* Nearshore intertidal oyster reef

* 2.5 miles of gabions (6x6x1 ft) which are filled CONANP 1 R, G, st Sl ET)
with limestone & and shells that create structure
for oysters to grow

e Constructed in phases, most recent phase
completed in 2022.

* Project Benefits:
e Reduce shoreline erosion

* Protect from coastal flooding
* Enhance estuarine habitat
e Support recreational opportunities
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Ecosystem Service Logic Model (ESLM) for Intertidal, 3-Dimensional, Not Intensively Harvested Oyster Reef Restoration
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Expert Interviews

Design:

Gather details on projects from diverse point of view

Identify potential linkages for Ecosystem Service Logic
Model

Identify potential socio-economic metrics to monitor
Gain insight for survey design and distribution

Collected between Aug 8, 2023- Sept 28, 2023
20 min- 1 hrin length

5 interviews for Beezley site and 7 for Calcasieu
site representing various industries

Imported, Coded, and Analyzed in MAXQDA

Table 1. Beezley Reef Expert Interviews

Expert Category
Title

Engineering Coastal Technical Lead

Commercial QOyster Fisherman-
Industry Owner
Non-profit Director of Program Operations
State Agency Coastal Ecologist
Fisheries Program Director, Sustainable
extension Fisheries and Aquaculture

Table 2. Calcasieu Lake Expert Interviews.

Expert Category Title
Engineering Owner
Engineering Project Manager/Civil Engineer
Extension Extension Agent
Industry Boat Captain/Angler
Non-profit Director of Civic Initiatives
Coastal Conservation Project
Non-profit Manager
Marine Fisheries Regional Office
State Agency Manager
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Expert Interview Results: Galveston Bay
Evidence of linkages * Evidence of linkages in ecosystem service logic

models.
Socio-economic Qutcomes -8
)

Socioeconomic outcomes: economic
activity from construction, enhanced

Human Activity Outcomes 29 Oyster harvest
 Human activity: education, scientific
Intermediate Components 31 activity, oyster harvest, non-oyster
0 4 8 12 16 20 24 28 32 h a rVESt
Coded segments * Intermediate components: comments

highlight oyster restoration contributes to
enhanced biodiversity, water quality, and
marine wildlife population to support
oyster/non-oyster harvest, recreation and
economy
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Expert Interview Results: Calcasieu Lake

* Evidence of linkages in ecosystem service
Evidence of linkages Iogic models

Socio-economic Outcomes _18 * Socioeconomic outcomes: comments

highlight in interconnectedness of
habitat quality, recreational activity,

Human Activity Outcomes 15
tourism and the economy
Intermediate Components 37 * Human Activity: pOSSible sport
fishing, commercial fishing, sport
0 4 8 12 16 20 24 28 32 36 40

tournaments, educational activity

Coded segments * Intermediate Components: shoreline

protection, enhancing habitat quality
and support estuarine species



Intro questions:
Are you familiar w/
habitat restoration?

What site doyou |
use/visit

Question Blocks:

Visitor or user of
project sites:

Calcasieu use

Calcasieu project-
specific

=T
Public Survey Design
e

= Calcasieu Lake

Galveston Use

Galveston-Trinity

3 Galveston project-  Survey design (Qualtrics)
ays

specific

* Organized into question blocks
e Series of multiple choice and open-ended

Demographic

— Calcasieu use questionS
Calcasi ject- °
B Celcasieu projec Survey goals
* Assess use & environmental concerns of the
- = Galveston Use .
study site
g oo prolect: * Assess knowledge and perception of TNC’s

oyster reef restoration projects

=  Demographic

Neither el Demographic
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Surveys

HRI Community Resilience

Do you visit Galveston Bay or Calcasieu Lake?
We want to hear from you. Take this survey and
enter to win a $50 gift card. Must  __See more

a4 A

0O YOU VISIT :
GALVESTON BAY, nn‘q
CALCASIEU LAKE?

b, W
- I. * :
. *k =

e N ‘b T 4
B S

We want to hear from you!

https:/tamucc.col. qualtrics.c..

Do you visit Galveston Bay =~ Learn more
or Calcasieu Lake? We...
[ﬂ) Like E:_] Comment £ Share
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Facebook Ad
Start Date < >
40
20 I I
0 . —
Oct 30 - Nov Nov 06 - Nov Mov 13 - Nov Nov 20 - Nov Nov 27 - Dec Dec 04 - Dec
05, 2023 12,2023 19, 2023 26, 2023 03, 2023 10, 2023

@® Choice Count

Filter Criteria filtered records Data records
remaining

starting records 136

Consent granted 38 98
Captcha score >0.4 3 95
Progress >10% 7 88
Duration > 120 seconds 5 83
Readable and appropriate text 4 79




Public Survey Results

Do you visit or use Galveston Bay-
Trinity Bay, TX or Calcasieu Lake, LA?

Galveston Bay-Trinity

If both: Which site are you more
familiar with?

Bay, TX
Calcasieu Lake, LA (15) Calcasieu Lake, LA (5)
Both (12) Both (4)
N=79 0%  20%  40%  60%  80% =12 0% 10% 20% 30% 40% 50%
Louisiana
Texas
,&f Ay
Legend
Lo o Respondent Zipcode
Count
et ,/ 1
. y km 3-4 A
i 0 50 100 200 300 400 | B

* 96% responses in English

e 66% Galveston and 19%
Calcasieu

* 70 zip codes:

* In TX, majority from communities
surrounding Galveston Bay and
Houston.

* In LA, most from Cameron Parish
and Lake Charles
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Code System Description/Notes

Socioeconomic Outcomes

Economic Activities Comments provided by participants regarding impact to jobs, business, and
recreation; Comments pertaining to working in the Bay/Lake

Restoration/Intervention Benefit from construction, planning, monitoring or association with restoration

Finfish/shellfish harvest Oyster harvesting: Commercial/wild harvest
Oyster harvesting: Subsistence; Fishing: Subsistence

Recreation & Tourism Social gathering/socializing ; Birding or wildlife viewing
Exercise (swimming, walking, running, biking, etc) ; Hunting
Boating or kayaking; Fishing: Recreational ;Fishing: Charter
Oyster harvesting: Recreational

Comments pertaining to recreation or entertainment

Coding for

Property Value Comments regarding property value/protection
EVi d e n Ce Of Erosion Concern for shoreline erosion
Human Health
S O C | O e CO n O | C Mental Health & Well-being Solitude
Food Security for Communities Fishing: Subsistence

O u tCO m e S Cultural Values

Other sense of place, livelihood option, existence value, traditional & local knowledge
Spiritual use
Art
Festivals
Social gathering/socializing
Comments expressing appreciation for oyster reef or restoration

Knowledge Awareness of restoration or project; Academic research/Citizen science ;
Eﬁ’;‘vf‘énéffr"# HARTE Outreach/Educatlo.n events. .
RESEARCH INSTITUTE Comments expressing wanting to learn, volunteer, or be involved
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Oyster Restoration
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Galveston Bay, Beezley Reef Responses

Galveston-Trinity Bay is an important

resource to surrounding communities.

Over 50% of respondents report using
the bay for:

Social gatherings
Boating/kayaking
Recreational fishing

Birding and wildlife viewing
Exercise

Do you participate in any of the following activities in or near Galveston Bay
- Trinity Bay?

Other I 15% (8)

Qyster harvesting: Subsistence 4% (2)
Oyster harvesting: Commercial/Wild
harvest

Oyster harvesting: Recreational | 2% (1)

4% (2)

Fishing: Subsistence 0% (0)
Fishing: Charter [ 9% (5)
Fishing: Recreational |GG 57 2% (31)
Boating or kayaking I 557 (32)

Hunting 13% (7)
Exercise 50% (27)
Birding or wildlife viewing 52% (28)
Spiritual use 9% (5)

Solitude |, 43% (23)
SLVEGEIGE e RN
Outreach/Education events GG 30% (16)

Citizen Science 20% (11)
Festivals 50% (27)
Art 22% (12)

0% 7% 14% 21% 28% 35% 42% 49% 56% 63% 70%
Percent of Respondents
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Galveston Bay, Beezley Reef Responses

Concerns about the natural environment and natural resources associated
) with Galveston Bay - Trinity Bay
Environmental concerns reported by

participants, were over 50% of respondents

No opinion ®Not at all concerned Slightly concerned Moderately concerned mVery concerned

report being “very concerned” for: S\;\;E::;:tﬁlsz 2 4 2205; - 6
e Pollution (82%) Subsidence | 9% [B2 30% 25%
e \Water qua“ty (65%) Erosion of shoreline 2FP8  22% 29%
* Loss of wildlife/biodiversity (63%) Warming waters G0l 1% 2%
. Severe heat ) 18% 35%

* Loss of access or ability to use natural Severe storms BN n
areas (61%) Sea level rise N 13% 31%

» Degraded habitat- wetlands (57%) Flooding Y " 19% 35%
* Degraded habitat- oyster reefs (51%) Vesszlr;:ff: ;;’: 291%

Pollution 2% 12%

Loss of access or ability to use natural areas 6% 29%
Loss of commercially important species 4 14%
Loss of wildlife/biodiversity 2 8% 24% 63%
Degraded habitat -oyster reefs 14% 31% 51%
Degraded habitat - wetlands o[} 8% 29% 57%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent of Respondents




Calcasieu Lake Reef

* Calcasieu Lake is an important resource
to surrounding communities. Over 50%
of respondents report using the lake for:

* Social gatherings
e Recreational fishing
e Birding and wildlife viewing

“
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Responses

Do you participate in any of the following activities in or near Calcasieu Lake
West Cove?

Other |0% (0)

Oyster harvesting: Subsistence 9% (2)
Oyster harvesting: Commercial/Wild 4%
o (3)
harvest
Opyster harvesting: Recreational 14% (3)

Fishing: Subsistence 5% (1)
Fishing: Charter NG 14% (3)
Fishing: Recreational |GG 0% (11)
Boating or kayaking NN, 4 1% (9)

Hunting 23% (5)
Exercise 23% (5)
Birding or wildlife viewing 50% (11)
Spiritual use 9% (2)
Solitude NG 18% (4)

Social gatherings | — 50% (11)
Outreach/Education events NG 0 7% (6)
Citizen Science 18% (4)
Festivals 45% (10)
Art 27% (6)
0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
Percent of Respondents
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Calcasieu Lake Reef

Environmental concerns reported by
participants, were over 50% of respondents
report being “very concerned” for:

e Erosion of shoreline (57%)

Responses

Concerns about the natural environment and natural resources
associated with Calcasieu Lake West Cove

No opinion mNot at all concerned = Slightly concerned

Water quality 0 14%

Subsidence

33%

10% k¥4 29%

Erosion of shoreline 0 10% 29%

48%

* Severe storms (52%) Warming waters s« [JECLN  24%
Severe heat 5% 33%
* CIoser behind at 48% Sever storms 5% 78 10% 24%
e Water quality Sea level rise 5% 29% 29%
* Loss of access of ability to use Flooding %0 43% 33%
natural areas Drought 5% 48% 33%
Pollution % 29% 29% 43%

Loss of access or ability to use natural areas 5% 14% 19%

Loss of commercially important species 5% 14% 19%

Loss of wildlife/biodiversity ofiRCRa 10% 43%

48%

43%

29%

Degraded habitat -oyster reefs | 10% 10% 38% 29%
Degraded habitat - wetlands u 18% 41% 32%

30% 40% 50% 60% 70%
Percent of Respondents

0% 10% 20%

80%

90%

Moderately concerned mVery concerned

100%




Evidence of SE Outcomes: Galveston Bay

36% (154)

Economic Activities

Property Protection

Human Health - 7% |(31)

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

13% (54)

Coded segments

Economic Activities

Recreation & Tourism | so% (133)

—» Restoration/Intervention - 7% (11)

Finfish/shelfish harvest . 3% (4)

0% 9% 18% 27% 36% 45% 54% 63% 72% 81% 90%
Coded segments
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Cultural values

Economic Activities:

Property protection

Human Health

Reported knowledge of
restoration/project.

Cultural uses

Engagement in volunteer
activity end education

Report use of area for
recreational activity.

Comments related to use of
area for tourism or work or
business

Concern for erosion

Food security

Use for solitude



Evidence of SE Outcomes: Calcasieu Lake

Cultural Values 41% (70)
Economic Activities 40% (69)
Property Protection 12% (20)

Human Health _ 7% (12)

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Coded segments

Economic Activities

Recreation & Tourism 79% (45)
> Finfish/shelfish harvest I 16% (9)
Restoration/Intervention - 5% (3)
0% 8% 16% 24% 32% 40% 48% 56% 64% 72% 80%

Coded segments
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Cultural values

Economic
Activities:

Property
protection

Human Health

Reported knowledge of
restoration/project

Academic research’ citizen
science; outreach; social
gatherings

Use of the area for fishing;
reported jobs in commercial
fishing industry; reported
recreational activity

Concern for erosion

Reported use of nearby
area of subsistence fishing;
use for area for solitude



Socio-economic monitoring
recommendations for Beezley Reef
restoration project in Galveston Bay, Texas

submitted to

Project Outcomes:

Socio-economic monitoring
recommendations for the Calcasieu Lake

* We utilized available Ecosystem Service Logic Models to oyster reef restoration project
identify potential socioeconomic outcomes of oyster o
reef restoration at two TNC Oyster Reef Restoration Gaesion sayand Cacaseu sk Oyt et
. | py Restoration Projects
S |te S i] fn ::ZL\'.E{E:VSWK{ Matter Expert Interviews and Human Dimensions
* Expertinterviews helped inform the development and ]
deployment of the public survey
* The study captured public knowledge and sentiment -
regarding this projects i
* Evidence of linkages form expert interviews and public S
survey were used to develop a socioeconomic S
monitoring plan for each site. B HARTE
)‘.‘(—.I RISTI
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Limitations & Lessons
Learned

* Given the dual purpose of the study the
public survey was longer than is
recommended.

e Survey was live for one-month. A longer
collection period is recommended.

* The online paid advertisement resulted in
more survey responses than flyers placed in
strategic locations.
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