Tijuana River National Estuarine Research Reserve (TRNERR)

Program Manager Reports
Report Period: 1 January 2025 through 30 June 2025

TASK: REFUGE MANAGER REPORT
Sally Brown, Wildlife Refuge Manager, San Diego Bay NWR
and Tijuana Slough NWR

1. Personnel

Funding for the San Diego National Wildlife Refuge Complex declined by 28 percent
between FY 2017 and FY 2024 such that we are no longer able to staff the Tijuana
Slough National Wildlife Refuge with a Park Ranger, Biologist, and Assistant Refuge
Manager. As a result of these funding declines, our staffing is reduced to a single
employee for both the San Diego Bay and Tijuana Slough National Wildlife Refuges.
Since January of 2025, the Fish and Wildlife Service has lost approximately 25 percent
of our workforce nationwide to a series of deferred resignation, voluntary early
retirement, voluntary separation incentive payment, and realignment programs. Our
budget for fiscal year 2026 includes an additional 6.5 percent cut.

2. Wildlife

It is nesting season for our threatened and endangered birds. There are western snowy
plover and California least tern eggs in the nesting area delineated by twine fencing,
and chicks on the beach. These eggs are well camouflaged and the chicks are small
and unable to fly. Please help us provide a safe refuge for them by keeping dogs
leashed and observing from a distance.

Fledgling numbers have been low this year, particularly for California least terns, though
yearly total estimates are not available at this time. Human associated disturbance
observed this season include pedestrian, dog, and bicycle tracks through the nesting
areas, bicyclists on ebikes speeding along the beach, and dogs off leash. Our monitors
have reported the trampling loss of a least tern egg and small, flightless tern and plover
chicks being chased by roaming off-leash dogs. Most visitors are happy to comply with
leash laws and seasonal nesting area access restrictions once they are made aware of
the presence of threatened and endangered baby birds on the beach.

Refuge staff continue to work as part of a consortium of scientists, NGOs and resource
agencies investigating possible reintroduction sites for the critically endangered Pacific
pocket mouse. Refuge staff attended the pacific pocket mouse working group meeting
this year, and weed removal is planned within potential reintroduction habitats this fall.
You can read about ongoing conservation efforts for this species here
https://institute.sandiegozoo.org/species/pacific-pocket-mouse.

Note that the ‘type location’ for the species when it was initially described in the
scientific literature was for a specimen taken from the Tijuana River Valley. A recent


https://institute.sandiegozoo.org/species/pacific-pocket-mouse

taxonomic reassessment for the species suggests that these historic records
represented a unique subspecies (Patton J. L. and R. N. Fisher. 2023. Taxonomic
reassessment of the Little pocket mouse, Perognathus longimembris (Rodentia,
Heteromyidae) of southern California and northern Baja California. Therya vol.14 no.1.).

We are continuing our work with Team Ridgway’s Rail in a captive rearing effort
between State and Federal wildlife agencies, San Diego Zoo Wildlife Alliance,
SeaWorld San Diego and the Living Coast Discovery Center. Results of a genetic study
conducted by the U.S. Geological Survey has helped direct releases of young captive
reared rails to marshes in Orange County in 2025. We've revised our propagation plan
to address the genetics of the captive population, and our propagation permit has been
renewed which will allow for implementation of the revised propagation plan in 2026.

Surveys for endangered salt marsh bird’s-beak were conducted in the marsh this year
as part of the Rare Plant Inspect and Manage Monitoring effort by the San Diego
Management and Monitoring Program. You can read about this management and
monitoring effort here:

https://sdmmp.com/view_project.php?sdid=SDID _sarah.mccutcheon%40aecom.com_5
7cf0196dff76#data-files-tab

3. Public Outreach

Nine beautiful new interpretive signs have arrived and will be assembled and installed
along the North and South McCoy trails in the coming months. The signs provide
information on native species and habitats, and restoration efforts within the reserve.

4. Multi-Agency Planning Efforts

FWS is working with the City of Imperial Beach on planning and environmental
assessment efforts for the City’s Bayshore Community Resiliency / Living Levee
Project. We published a Notice of Intent to prepare an Environmental Impact Statement
in the Federal Register on January 10th and the City conducted a series of public
outreach events this summer. A rare plant survey is ongoing in the project area with
geotechnical investigations and a wetland delineation planned for the Fall.

The San Diego NWR Complex continues to participate in the team that is planning the
Tijuana Estuary Tidal Restoration Program Il Phase |I.

Grading has been completed for the Otay River Estuary Restoration Project (ORERP)
which will restore approximately 125 acres of intertidal habitat in south bay. The 34.56-
acre Otay River Floodplain site was opened to tidal flow on December 12, 2024 and the
90.90-acre Pond 15 was opened to tidal flow on February 12, 2025. Due to high soill
salinity planting has been delayed to 2026 to allow tidal flushing to reduce salinity to
levels that can support plant growth. The restoration sites are already supporting
nesting shorebirds and annual pickleweed is beginning to grow in the “panhandle” area
of the Otay River Floodplain site east of 13th street, which has been open to tidal flow
longer.


https://sdmmp.com/view_project.php?sdid=SDID_sarah.mccutcheon%40aecom.com_57cf0196dff76#data-files-tab
https://sdmmp.com/view_project.php?sdid=SDID_sarah.mccutcheon%40aecom.com_57cf0196dff76#data-files-tab

In addition, the ORERP project team is coordinating with the Port of San Diego on their
proposal to restore the adjacent Pond 20 site located north of Palm Avenue and east of
13th Street. Together, the ORERP and Pond 20 restoration projects will restore an
abandoned salt pond, former agricultural areas, and one active salt evaporation pond
into native intertidal salt marsh habitats.

5. Tijuana River Mouth and Water Quality Data

Refuge staff are working on documentation required to renew its Tijuana River Inlet
Dredging permit, including a 401 Water Quality Application, Essential Fish Habitat
Assessment, and Endangered Species Act Section 7 analysis. The permit will allow
land managers to respond in the event that the river inlet requires maintenance
dredging.

6. Wildland Urban Interface

Reserve personnel have been encountering instances of illegal planting of nonnative
red and black mangroves along the marsh edges at the Tijuana Estuary and south San
Diego Bay. When nonnative mangroves became established at Kendall Frost Marsh to
the north, they were costly for land managers to remove. The Refuge Manager and
Complex Biologist have been surveying marsh edges to find and remove dozens of the
small mangrove propagules. While the intention behind these actions may stem from a
love of plants, note that these actions are not only illegal but also pose risks to our
native marsh ecosystem and endangered and threatened species. When individuals
venture into restricted zones, they can inadvertently trample delicate plants and the
hidden nests of marsh birds. According to the U.S. Fish and Wildlife regulations (50
CFR § 27.51), unauthorized planting and disturbance within wildlife refuges is strictly
prohibited. These measures are in place to protect our ecosystems and the species that
inhabit them. Introduced species of nonnative plants can outcompete native flora,
reducing biodiversity and resulting in soil erosion. If members of the public withess
illegal activities, please report them to a staff member or local authorities.

San Diego NWR Complex has been working to manage an infestation of Caulerpa
prolifera, Refuge staff have been successful in our pursuit of grant funding for
eradication level surveys and the installation of benthic barriers to kill the algae within
the infested area. Left unchecked, this alga would form a dense mat within subtidal
habitats, outcompeting our native eelgrass and affecting our fisheries and foraging
areas for green sea turtles. It is likely that the Caulerpa was introduced by a person
emptying a saltwater aquarium into the bay. Please clean out aquariums in facilities
(e.g., sinks and toilets) that connect to water treatment plants to avoid introducing
invasive species into the environment.

TASK: OVERSIGHT AND IMPLEMENTATION OF RESERVE OPERATIONS
Chris Peregrin, TRNERR Reserve Manager, California State Parks

Report will be given at the meeting.



TASK: EDUCATION PROGRAM
Jessie Looney, TRNERR Education Specialist, California State Parks

1. Implementation of Education Programs
A. Formal and Non-formal Teacher Training

Due to the retirement of the Education Coordinator and limited capacity of the
Education Specialist (California State Park Interpreter 1), TRNERR was unable to
offer teacher trainings this period for the M.A.R.S.H. and Estuary Explorers
programs. However, the Education Specialist is working with the CSP K-12
Interpreter |, who serves the San Diego Coast District, to develop digital
materials that will be used to guide teachers before their visit. This will remove
the field trip requirement of in-person training and is part of a goal to reduce
barriers for teachers.

B. Student-centered Formal and Informal programs
In this reporting period from January through June, the Education Specialist
(CSP Interpreter 1) was unable to open registration for field trips for Spring 2025
due to limited capacity. However, they were able to honor the previously
scheduled programs that were booked in 2024. The Education Specialist led
three in-person school programs with support from other Reserve staff, the K-12
Interpreter | from the San Diego Coast District, and volunteers. The three in-
person school programs (one high school and two elementary) served a total of
89 students.

The Education Specialist facilitated virtual field trips through California State
Parks (CSP), Parks Online Resources for Teachers and Students (PORTS). The
3" through 5" grade program titled Salt Marsh Secrets was provided to six
schools serving a total of 180 students. The statewide program experienced a
drop of about 50% in registration for the virtual programs compared to previous
periods. There is work being done to learn more about the potential causes and
solutions.

The Reserve’s virtual programs developed for PORTS are available on their own
landing page on the PORTS website: https://ports.parks.ca.gov/

C. Interpretation
TRNERR continued to offer 1 to 2 public walks every weekend that included
general nature walks, bird walks, an art therapy experience and walk, and a walk
utilizing all senses led by a docent who is blind. In addition to these regularly
offered walks, the Education Specialist provided two specialized walks. One
celebrated CA State Parks Week highlighting the resilience of the Tijuana
Estuary and ecosystem services estuaries provide. The other supported the
annual Border Bioblitz which is a community science effort to record as many
species as possible along the US-Mexico border.



The Education Specialist continued facilitating the newly restarted Junior
Rangers program every Saturday. The statewide program is geared toward
children aged 7-12 and is designed to help them discover the rich natural and
cultural heritage preserved in parks. For this reporting period, Junior Rangers
was offered 21 times and attended by 81 children.

In this reporting period, TRNERR Education staff, with the help of volunteers,
participated in 3 science fairs to engage participants with hands-on activities and
provide information about the Reserve. The events were the San Diego Festival
of Science and Engineering, the San Ysidro STEM Fair, and El Toyon
Elementary’s Nature Day. Staff also conducted outreach to the local Imperial
Beach community by tabling at the Suncoast Farmer’s Market, the City of IB’s
Dia de los Nifios, and at a community conversations event put on by the South
Bay Sustainable Communities Network. The intent was to highlight the Reserve’s
public programs such as nature walks and the Junior Rangers program as well
as to attract potential volunteers. Combined, these outreach efforts resulted in
1,952 visits to the TRNERR table.

D. Visitor Services
The Visitor Center had 4,147 visitors from January 1 to June 30.

2. Production of Outreach Materials

The Education Specialist produced an e-newsletter each month this reporting period
including highlighting volunteers, other special events, and accomplishments. Social
media posts were created and shared every two weeks on average.

3. Volunteer Capacity Building

The Reserve Volunteer Coordinator and Education Specialist continued engaging long-
term volunteers in work around the reserve and trained volunteers for the Education
Program on a case-by-case basis. (see also Stewardship)

4. Environmental education and interpretive capacity and leadership roles

The Education Specialist attended two separate week-long trainings to advance skills
as an environmental educator: Basic Interpretation for Guides and Interpreters provided
by CA State Parks and Certified Interpretive Guide Training by the National Association
for Interpretation.

Though the position of Education Coordinator has yet to return to the Reserve, CSP
San Diego Coast District hired two part-time Park Interpretive Specialists (PIS) in April
and then May. They serve the South Sector which includes TRNERR, Border Field
State Park, and Silver Strand State Beach. Together, they dedicate about 18 hours per
week to TRNERR education and interpretation and 18 hours to TRNERR visitor
services. Additionally, since April, the CSP K-12 Interpreter | has dedicated about 15-20
hours per week to TRNERR education and interpretation. The Education staff will be
able to facilitate weekly field trips in Fall as well as offer a TOTE training.



Task: TRAINING AND ENGAGEMENT PROGRAM (formerly COASTAL TRAINING
PROGRAM (CTP))
Dr. Kristen Goodrich, TRNERR Training and Engagement Director,
Tijuana Estuary Foundation, formerly Southwest Wetlands Interpretive
Association

1. Deliver training and technical assistance to coastal decision-makers

In this reporting period, TRNERR’s Training and Engagement Program' continued to
work towards understanding and elevating the cultural heritage of the Tijuana Estuary
and the Tijuana River Watershed. Through five online and in-person workshops co-
developed with the California Office of Historic Preservation and the Scripps Institution
of Oceanography, a Cultural Heritage Climate Vulnerability Assessment (CH CVA) was
developed. This process was community driven, and based on how the Reserve’s
community defines heritage and what climate threats they feel are most pertinent to
address so as to protect that heritage. This work is also in support of fostering
relationships with Tribes in San Diego. Additionally, the Training and Engagement
Program represented the Reserve at the Southwestern Tribal Summit hosted by the
Climate Science Alliance and at a San Diego Botanical Garden Gathering of Tribes and
Conservation Organizations, speaking both to the importance of relationship building
and how it reciprocally supports Tribes and Reserve goals and initiatives such as
habitat restoration, research, and community access and engagement.

The Training and Engagement Program has also continued work with National
Geographic Society’s Preserving Legacies Project. Now in year 3 of Preserving
Legacies, CTP staff will continue to represent the Reserve through the Heritage Adapts
to Climate Alliance (HACA) project by utilizing results from the CH CVA to develop and
implement climate adaptation action.

Under the project Cultivating a Trinational Marine Debris Leadership Coalition to
Address Complex Cross-Border Land-Based Marine Debris, funded by the National Sea
Grant Program and developed in partnership with California Sea Grant, an Alumni
Visioning Summit was held in March. The summit aimed to explore how Marine Debris
Leadership Academy (MDLA) alumni envision a successful coalition, refine their goals
for MDLA's future, and strengthen the network by reconnecting alumni, fostering
collaboration, and co-developing a sustainable coalition. A presentation of this project
was also provided to a Tribal committee and information was further shared through two
subsequent virtual information sessions to: (1) gather input on Indigenous perspectives
of the impact of marine debris; and (2) to discover opportunities for co-developing the
MDLA and elevating Tribal voices during the MDLA and throughout coalition building.
Based on recommendations from these events, the second MDLA is scheduled to
launch this October.

1 In March, through a voting process, the national program name ‘Coastal Training Program’ was changed to
‘Training and Engagement Program’ to better convey the program’s broader scope.



Supported by the Binational Resilience Initiative (BRI) grant from the San Diego
Foundation, the Training and Engagement Program has partnered with U.S. and
Mexican agencies to implement green infrastructure practices within the Mexican
portion of the Tijuana River watershed, advancing environmental and community
benefits across the border. In 2022, CTP secured its first capacity-building grant, which
facilitated three NOAA-led training sessions for community members and environmental
professionals. Building on this foundation, in 2024, CTP obtained funding to develop a
Green Infrastructure Manual, currently underway with technical support from experts
and coordination with the Baja California State Environmental Agency. This partnership
also supports updating regional regulations to mandate green infrastructure integration
in planning and construction. Recently, additional funding was secured to design and
implement training sessions based on the manual, further promoting its regional
adoption and practical application.

Through BRI grant support, three community workshops were conducted in the Los
Laureles neighborhood as part of a collaborative effort between the Reserve and the
Universidad Autbnoma de Baja California (UABC). The first workshop introduced
residents to foundational green infrastructure principles, emphasizing environmental
benefits and urban resilience. The second focused on erosion control techniques and
the design and installation of rain gardens, equipping participants with practical tools to
reduce runoff and soil loss. The third workshop highlighted community involvement in
the long-term maintenance and monitoring of green infrastructure projects, fostering
local ownership and supporting the sustainability and effectiveness of these efforts.
Concurrently, the Binational Debris-Related Flooding Response Guide—developed
through a participatory process funded by NOAA’s Marine Debris Program through the
U.S.-Mexico-Canada agreement—is being evaluated to ensure its accuracy, usability,
and relevance for stakeholders across the San Diego-Tijuana border region amidst
changing institutional leadership. As this progresses, the Training and Engagement
Program is actively communicating about the Guide’s purpose and providing technical
assistance to partners in their application of it and to encourage early engagement.
Drawing on extensive input from interviews, workshops, and site visits throughout the
Tijuana River Watershed, the Guide addresses real-world challenges in managing
debris and flood events within this complex cross-border context.

During this reporting period, the Training and Engagement Program continued to lead,
participate, and collaborate on several NERRS Science Collaborative (NSC) transfer
grant projects:

o NSC transfer project ‘Transferring Knowledge to Understand the NERRS Niche
in Addressing Marine Debris,” (NERRS’ Niche) project staff reconvened the
NERRS Marine Debris Workgroup, and utilized the published Roadmap to
develop ideas for System wide efforts to address marine debris.

o Resilient Roads and Reserves project to leverage California Reserves’
experiences to inform how they, their state partner agencies, other California
coastal managers, and the whole NERRS can better engage in planning
processes involving dual management concerns for flood-vulnerable roads and
adjacent coastal habitats.



https://www.nerrssciencecollaborative.org/project/Goodrich22
https://www.nerrssciencecollaborative.org/project/Goodrich22
https://nerrssciencecollaborative.org/sites/default/files/resources/A-Roadmap-for-Addressing-Marine-Debris-in-the-NERRS-Final-20241008.pdf
https://nerrssciencecollaborative.org/project/Brumbaugh21

« Habitat Heartbeats project, assessing management applications for bivalve
biosensors and communicating about research findings more broadly.

e Reciprocal Relationships in Reserves: Establishing a Community of Practitioners
for Identifying and Using Cultural Ecosystem Services Approaches to finalize a
guidance document designed to provide pathways to understanding cultural
ecosystem services for any level of user with little to no experience of CES.

The Director of the Training and Engagement Program continues to serve as President
of the Board of the National Estuarine Research Reserve Association; on various local,
regional, and national advisory bodies; and as the Reserve mentor for the Margaret A.
Davidson Fellow.

2. Report training and technical assistance outcomes
Related to reporting outcomes, in this reporting period:

« Using various methods, CTP evaluated projects and related convenings and
technical assistance and analyzed and submitted resulting data including but not
limited to NERRS priority issues and focus areas, purpose, format, services, key
partners, participation, contact hours, and outcomes among other metrics and
indicators of success.

« The new performance monitoring database was formally rolled out by the Office
for Coastal Management (OCM). The Training and Engagement Program
participated in training on its features aligned with new program standards and
participated in office hours for additional support.

o The Training and Engagement Program completed the OCM request that all
submissions of entries to the new database for FY23 be completed by June 30.
FY24 entries will be submitted in accordance with the FY24 reporting
requirements and timeline.

TASK: STEWARDSHIP PROGRAM
Lorena Warner-Lara, TRNERR Assistant Reserve Manager,
California State Parks

1. Protection and Restoration of the Tijuana River Valley

The Reserve Manager worked with contractor Engineering/Environmental Resources
Group Inc. for the export of approximately 20,000 cubic yards of sediment from the
processing pad; this material was excavated from the basins, placed on the processing
pad, and tested for contaminants in Fall 2024. Material was delivered to a local nursery
for beneficial reuse in June 2025. This year’s sediment basin maintenance fund
remained at $1.9 million and supported the excavation and export of these 20,000 cubic
yards, which is about 1/3 of the total material currently captured in the sediment basins.

The Goat Canyon Sediment Basins currently contain two types of debris capture
infrastructure: stationary bollards and floating booms. The facility was originally
constructed with the stationary bollards (2005) which were designed to capture large to
medium sized debris and later upgraded with two floating trash boom systems (2011)


https://nerrssciencecollaborative.org/project/LMiller2021
https://nerrssciencecollaborative.org/project/Dacks_Sterling22
https://nerrssciencecollaborative.org/project/Dacks_Sterling22

designed to increase the capture efficiency of floating debris such as plastics and foam.
Currently, the Goat Canyon Sediment Basins contain two floating trash booms, one in
the upper basin, and one in the lower basin.

The existing trash capture infrastructure is effective at capturing and consolidating large
volumes of debris within the Sediment Basins; however, the system can be
overwhelmed with repeated storms and high volume of debris, reducing debris capture
efficiency. In recent transborder flows, the existing trash boom interception technology
in Goat Canyon has flipped over due to the high velocity flash flood nature of rain
events in this ephemeral creek as well as the large volume of debris. A debris
interception technology specialist has been consulted in order to address these
vulnerabilities and the unique challenges of using trash boom technology in Goat
Canyon’s event dominated system, compared to more common aquatic environments
with deep water, lower velocity, and year-round flows. Through competitive grant
contests and by leveraging operational funding opportunities, the Reserve as acquired
support funding through two sources, to upgrade the existing trash booms and
implement clean-up and educational programming. These funding sources include:

e NOAA Marine Debris Program NOAA-NOS-ORR-2022-2007199; $269,000

e NOAA NERRS Operations Award Supplemental NA23NOS4200172; $80,000

The Reserve Management Team continued work on the Nelson Sloan Quarry
Restoration and Beneficial Reuse of Sediment Project with the State Coastal
Conservancy (SCC), San Diego County Parks, and consultant (Dudek) on final design
and permitting. This project will help with long-term stabilization of Goat Canyon
sediment management activities and can provide a receiving site for future sediment
excavated from the Tijuana Estuary Tidal Restoration Program (TETRP). SCC granted
$250,000 in 2017, and an additional $250,000 in 2020, to the California State Parks to
support environmental compliance and the development of a use agreement for
restoration of the abandoned Nelson Sloan Quarry in the Tijuana River Valley (TRV).
These grants supplemented approximately $800,000 additional funds from CA
Department of Water Resources and San Diego County Water Authority toward this
effort. On July 6, 2023, California State Parks issued a Notice of Determination (NOD)
to certify the Final Environmental Impact Report (FEIR) for the Nelson Sloan Quarry
Restoration and Beneficial Reuse of Sediment Project. The NOD and the FEIR were
published on the State Clearinghouse on July 6, 2023. The project is anticipated to be
an important part of sediment management in the TRV and this phase of planning will
be completed in early 2025.

During this reporting period, the project team continued efforts of the above project
focused on the regulatory permitting needs for: a Coastal Development and Site
Development Permits through the City of San Diego; the development of a report of
waste discharge to acquire a waste discharge waiver from the San Diego Regional
Water Quality Control Board; an endangered species take permit for CA gnatcatcher,
and a Low-Effect Habitat Conservation Plan for the Quino checkerspot butterfly through
the US Fish and Wildlife Service. Additional effort was coordinated to develop updated


https://ceqanet.opr.ca.gov/Project/2019049100

cost estimates for project implementation with input from the CA State Parks Southern
Service Center.

The Reserve Management Team, Research Coordinator, SWIA Project Manager,
USFWS, and project team continued work on the Tijuana Estuary Tidal Restoration
Program Il Phase |. The State Coastal Conservancy granted $340,000 (2017) and
$3.192 million (2023) to Southwest Wetlands Interpretive Association to support
planning related to TETRP Il Phase |, a tidal prism and wetland restoration project in the
Tijuana Estuary. These grants supplemented approximately $900,000 additional funds
from the CA Wildlife Conservation Board toward this effort. California State Parks
issued a Notice of Determination on the Final EIR which was published in the State
Clearinghouse on March 24, 2023. A Record of Decision for the Final EIS was issued
by the U.S. Fish and Wildlife Service in May 2023 and the Notice of Availability was
published in the Federal Register on March 31, 2023. Under Alternative 2,
approximately 68 acres of coastal wetlands and 15 acres of native transitional and
upland habitat would be restored within the Tijuana Estuary. In January 2024, the
Coastal Conservancy Board approved a $30 million grant to SWIA for project
implementation- this represents about 50% of needed implementation funds. During this
reporting period, the team continued to advance and adapt elements of the project
design to fit current funding and to advance regulatory permit application packages.
(see also Research)

2. Sensitive plant and animal species habitat protected
The Stewardship Program maintained fencing and signage along dunes and coastal
bluffs with the US Fish and Wildlife Service.

3. Critical monitoring needs identified to maintain habitat health and monitor
impacts to sensitive species and restoration projects

The Stewardship Program facilitated continued monitoring of California gnatcatcher,
least Bell’'s vireo, California least tern, and Western snowy plover in the Reserve. State
Parks staff from the San Diego Coast District and the Southern Service Center
conducted both the least Bell’s vireo and California gnatcatcher protocol surveys for the
2025 survey season in the Goat Canyon drainage and Bunker Hill, as well as on
Monument and Lichty Mesas. Regular plover and tern monitoring began in March 2025
and will continue until September 2025. This work is largely accomplished through
contract with a private consultant and through our partnership with the U.S. Fish and
Wildlife Service staff at Tijuana Slough National Wildlife Refuge.

4. On-going restoration and enhancement projects continue trajectory toward
healthy vegetation communities and integrate into functional ecosystem
components with continued outreach opportunities

During this period, the Retired Annuitant Environmental Scientist, the Manager and
Assistant Reserve Manager continued to work with Stewardship staff to develop skills
and understanding of projects to support healthy vegetation communities. One of the
Stewardship Maintenance Aide positions is funded through a combination of funds from
the NOAA Marine Debris and the CA State Parks Wildfire and Forest Resilience



https://ceqanet.opr.ca.gov/2021050599/3
https://ceqanet.opr.ca.gov/2021050599/3
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programs. The other is a split position between the Stewardship (CA State Parks) and
Research (SWIA) programs funded by this NOAA operations award. The Assistant
Reserve Manager also works as an Environmental Scientist for the Stewardship
Program, however, is not funded by this award but is partially counted as match.,

Retired Annuitant Environmental Scientist and Stewardship Maintenance Aides
continued maintenance of priority restoration sites when feasible. Starting in March, a
Stewardship Maintenance Aide and crew from Urban Corps San Diego have removed
Canarian sea lavender (Limonium perezii) and other invasive weeds from the Orcutt’s
liveforever (Dudleya attenuata ssp. attenuata) stewardship project.

During this period, the Volunteer Coordinator, Stewardship Maintenance Aides, and the
USFWS Refuge Manager worked with the Reserve’s weekly Stewardship Volunteers to
maintain trails and a healthy native habitat primarily around the visitor center and the
northern part of the Reserve.

The Assistant Reserve Manager facilitated Tijuana River Action Network meetings with
various land managers, public stakeholder groups, and the Reserve’s Binational Liaison
(CTP), CTP Associate, and Volunteer Coordinator. Tijuana River Action Month (TRAM)
is a series of education and stewardship events held during September and October to
benefit the Tijuana River Watershed. Planning for the 2025 TRAM has begun and is
anticipated to run September 20 through October 19.

5. Support public access within the Reserve

Stewardship staff supported the Reserve Manager in coordination with public and
Reserve partners to identify high priority access issues and, where feasible, worked to
maintain and enhance public access at key locations throughout the Reserve. Work was
restricted to the northern part of the Reserve as public access to the southern portion at
Border Field was closed during this reporting period. To prepare for the Park to reopen
in July, CA State Parks Maintenance continued caring for public use facilities at
Monument Mesa and Friendship Park. The crew from the Urban Corps of San Diego
County cleared and opened up existing equestrian and pedestrian trails that were
overgrown in Border Field State Park, improving community access to the park. (see
also Oversight and Implementation)

TASK: INVASIVE PLANT CONTROL
Lorena Warner-Lara, TRNERR Assistant Reserve Manager,
California State Parks

1. High quality nesting habitat for CA Least Tern and Western Snowy Plover

In January 2024, CSP Retired Annuitant Environmental Scientist and one of the
Stewardship Maintenance Aides and the Urban Corps crew hand-pulled 296 individuals/
27 colonies of ice plant (Carpobrotus edulis) throughout the dune systems at Border
Field State Park.




2. High Quality Habitat for Riparian Birds

CSP Retired Annuitant Environmental Scientist and the Stewardship Maintenance Aides
primarily treated castor bean (Ricinus communis), giant reed (Arundo donax), and
tamarisk (Tamarix ramosissima) throughout the Goat Canyon drainage this period.
Roundup Pro Concentrate, and Pathfinder Il, post-emergent, broad-spectrum herbicides
were used. Some annual forbs were mowed before herbicide treatment to reduce seed
production and increase plant diversity while also creating some fuel reduction.

Annual weeds were hand-pulled around native plantings. Other plants treated included
fennel (Foeniculum vulgare), iceplant (Carpobrotus sp.), Russian thistle (Salsola sp.),
Australian saltbush (Atriplex semibaccata), lens-pod white top (Lepidium draba), bristly
ox-tongue (Helminthotheca echioides), Sahara mustard (Brassica tournefortii), black
mustard (Brassica nigra), catsear (Hypochaeris radicata), tocalote (Centaurea
melitensis), and globe daisy (Glebionis coronaria). In April and June, CSP District
Natural Resources staff treated and/or removed St. John’s Wort (Hypericum
canariense) at Border Field State Park. This is an Early Detection Rapid Response
priority species for the County of San Diego and State Parks.

CA State Parks has allocated approximately $90,000/year through a five-year program
to control the invasive non-native giant reed (Arundo donax) in Border Field State Park.
The effort is funded by CA State Parks Wildfire and Forest Resilience Program. In
September, a five-person crew from the Urban Corps of San Diego County started
working at the Reserve, the crew is funded by the Ocean Corps Pilot Program grant
from the Ocean Protection Council and will be at TRNERR for a year. The
corpsmember crew has been focusing on removal of Arundo donax from the Goat
Canyon basin. Also, the Urban Corps of San Diego County, removed invasive ice plant
from Border Field State Beach dunes, a sensitive habitat area, improved trail systems at
TRNERR, and established fire break lines to support wildfire prevention. Additionally,
they restored critical habitat for Orcutt’s Dudleya, removed invasive Sahara and Black
Mustards from sensitive areas in Border Field State Park.

TASK: TEACHERS ON THE ESTUARY
Jessie Looney, TRNERR Education Specialist, California State Parks

1. Educators increase their knowledge of and appreciation of estuarine and
watershed environments, as well as the necessary skills, to act as stewards of
estuarine and watershed resources.

No trainings were conducted during this reporting period. TOTE training will be
conducted in Fall 2025.

TASK: IMPROVEMENTS TO GOAT CANYON SEDIMENT BASINS TRASH
CAPTURE
Chris Peregrin, TRNERR Reserve Manager, California State Parks

1. Purchase and install five pontoon hydrodynamic float units




Following submittal of the original grant application, the TRNERR project team had
some additional questions for the supplier around performance of the proposed
interception technology. While exploring these questions, the supplier suggested the
project team also consider an additional technology that may perform better under
Tijuana River conditions. In response, TRNERR project team worked with our current
supplier and other organizations who use trash booms in our same watershed to
compare and evaluate alternate technologies to the one originally proposed. (see also
Stewardship)

TASK: RESEARCH COORDINATION AND IMPLEMENTATION
Dr. Crooks, TRNERR Research Coordinator,
Tijuana Estuary Foundation, formerly Southwest Wetlands Interpretive
Association

1. Research by TRNERR staff increases local knowledge

The Research Program consists of four full-time employees: the Research Coordinator
and three Research Associates. The three part-time Research Assistants are also part-
time California State Park employees, and their work across TRNERR programs helps
with program integration. TRNERR employees are supported in part by this award
(NOAA and matching funds from the State of California and the National Fish and
Wildlife Foundation), as well as leveraged external funding. A contract with M.Cordrey,
a former Research Associate, advances the Reserve’s GIS and SWMP efforts.

The Research program uses the Tijuana Estuary as a centerpiece for understanding a
range of Southern California systems. The work in the Tijuana Estuary is
complemented by studies the Research team does in other local estuaries, including
South San Diego Bay (managed by the US Fish and Wildlife Service), Mission Bay, and
Los Pefasquitos Lagoon (managed by California State Parks). Research staff also
work collaboratively on projects throughout the region (and beyond). These efforts are
discussed in more detail below. Volunteers form an important part of our research
program, and R.Echols-Booth leads our volunteer involvement. Volunteers participate
the field sampling for the State of California’s Marine Biotoxin Monitoring Program. They
also assist with field work such as minnow trapping, vegetation monitoring, and soil
assessments.

2. The Reserve offers attractive opportunities for researchers
Research projects are listed in the Research and Monitoring Database. Some examples
are included below:

e TRNERR continues to collaborate with SDSU researchers looking at pollutants
and patterns of circulation in the estuary and river valley. This work is being
done using deployed sensors as well as field sampling. Work during this time
period includes maintaining sites next to the Boca Rio SWMP station and on the
main stem of the Tijuana River (at Hollister Bridge).

e The Research Program continues to work on data analyses for the region-wide


https://www.cdph.ca.gov/Programs/CEH/DRSEM/pages/emb/shellfish/marine-biotoxin-monitoring-program.aspx

estuarine monitoring program, Bight 23, | ed by the Southern California Coastal
Water Research Project. This effort is focusing on a variety of indicators,
including fish, invertebrates, eDNA, vegetation, sediments, and water quality. A
student at the University of San Diego led some of the fish analyses and is
preparing a paper for publication.

Luke Miller (San Diego State University), a Pl on the project, Habitat Heartbeats,
was funded by the NERRS Science Collaborative and expanded the use of
biosentinel shellfish (mussels and oysters wired to detect heartbeats and shell
gape) to pair with abiotic water quality data.

A SDSU PhD student, Devon Kelley, is working on marsh crabs and burrowing
activities in the Tijuana Estuary and San Diego Bay.

Nikki Vanelli, a M.S. student at Cal State Long Beach, continues her thesis on
the role of vegetation in sediment trapping.

Researchers in the SDSU Geology Department are conducting a project looking
at faulting in the Tijuana River Valley, and its potential connections to
geomorphology and tidal action.

Researchers at Scripps continue to work on pollution transport in the nearshore
zone, including field sampling and modelling. They have recently released a
Pathogen Forecast Model, and the Reserve has been providing input on this.
The TRNERR Research Program has been monitoring a marsh/dune mitigation
site at Los Pefiasquitos Lagoon by conducting both qualitative visual
assessments and quantitative point-intercept sampling to characterize the
success of the project.

TRNERR continues the long-term monitoring of physical and biological
processes occurring within the Los Pefiasquitos Lagoon. This includes river
mouth profiling, vegetation sampling, baited minnow trapping, and water quality
monitoring.

The Research Coordinator, Dr. Crooks is involved in advising or supporting a number of
graduate student research projects, and serves on the committees of several University
of San Diego (USD) students. These students are examining:

The relationship between marsh vegetation structure and spider communities.
Estuarine fish diversity using community science, traditional methods (e.g.
seines), and eDNA (recently completed).

Long-term spatial and temporal patterns in nekton (fish and large, mobile
invertebrates such as crabs and shrimp) using minnow trap data from Los
Pefasquitos Lagoon, Mission Bay, San Diego Bay, and the Tijuana Estuary.
Mosquito communities along an estuarine gradient.

Habitat association of the endangered Ridgway'’s rails in the Southern California
Bight, using data dating back 40 years.

3. Restoration offers opportunities for coupled science / management

The Tijuana Estuary Tidal Restoration Program (TETRP) began over 30 years ago as a
multi-phased effort to advance science-based salt marsh restoration. The project team
continues to work on the final design, and are focusing on an approximately 50-acre
restoration project adjacent to a 25-year old restoration. Sediment surveys indicate


https://www.sccwrp.org/about/research-areas/regional-monitoring/southern-california-bight-regional-monitoring-program/
https://nerrssciencecollaborative.org/project/LMiller2021

relatively high proportions of beach-quality sand, which we hope to use to enhance the
beach-dune system.

Research staff are also continuing pre-restoration monitoring. The Reserve assesses
nekton with minnow traps, crabs with pitfall traps (using protocols developed at the
NERR system), and vegetation (using SWMP Biomonitoring protocols). The Research
Program is also using supplemental dataloggers (pressure transducers) to assess water
quality and tidal action in the project footprint and reference sites.

4. TRNERR is used as a reference site

The Tijuana Estuary has been used a reference site in the mitigation monitoring
program for the impacts of the San Onofre Nuclear Generating Station (SONGS) but,
because of very low abundances of fish and invertebrates driven by recent increases in
sewage input and resultant anoxia, the new reference site is in Los Pefiasquitos
Lagoon. This is leveraging our long-term monitoring program there.

5. Communication of key research findings and perspectives
During this reporting period, the Reserve presented to a variety of audiences in a
variety of venues. Examples of this work include:
e Dr. Crooks participated as a Science Advisor for the Los Pefasquitos Lagoon
Restoration planning effort (with separate funding).

e Dr. Crooks worked with the Southern California Wetlands Recovery Project to
develop a regional monitoring program (with EPA WDPG funding to the State
Coastal Conservancy).

e Provided tours to school groups from local schools.

e TRNERR staff participated in the CAERS (California Estuarine Research
Society) meeting in Costa Mesa.

e Led a tour for the Solana Beach Eco Rotary Club.

¢ Work on the trnerr.org website

Papers published during this reporting period:

e Hill-Spanik, K., H. Rothkopf, A. Strand, R. Carnegie, J. Carlton, L. Couceiro, J.
Crooks, H. Endo, M. Hori, M. Kamiya, G. Kanaya, J. Kochmann, K. Lee, L. Lees,
M. Nakaoka, E. Pante, J. Ruesink, E. Schwindt, A. Strand, R. Taylor, R. Terada,
M. Thiel, T. Yorisue, D. Zacherl, and E. Sotka. 2025. Exploring the impact of the
widely introduced Pacific oyster Magallana gigas on the dispersal of Bonamia
(Haplosporida): a global snapshot. Diseases of Aquatic Organisms 161: 39-46.
https://doi.org/10.3354/dao03834.


https://marinemitigation.msi.ucsb.edu/
https://marinemitigation.msi.ucsb.edu/
https://www.epa.gov/newsreleases/epa-awards-over-27-million-support-wetlands-restoration-across-california
https://www.epa.gov/newsreleases/epa-awards-over-27-million-support-wetlands-restoration-across-california

e Skelton, Z. R., L.R. McCormick, G.T. Kwan, J. Lonthair, C. Neira, S.M. Clements,
T. R. Martz, P.J. Bresnahan, U. Send, S.N. Giddings, J.C. Sevadijian, S. Jaeger,
A. Feit, B.W. Frable, P.J. Zerofski, M. Torres, J.A. Crooks, J. McCullough, M.L.
Carter, E. Ternon, L.P. Miller, G.M. Kalbach, D.C. Wheeler, P.E. Parnell, K.M.
Swiney, G. Seibert, J.J. Minich, J.R. Hyde, P.A. Hastings, J.E. Smith, L.M.
Komoroske, M. Tresguerres, L.A. Levin, and N.C. Wegner. 2024. Organismal
responses to deteriorating water quality during the historic 2020 red tide off
Southern California. Elementa 12: 00067 .
https://doi.org/10.1525/elementa.2023.00067.

e Sotka, E.E., R.B. Carnegie, J.T. Carlton, L. Couceiro, J.A. Crooks, H. Endo, H.
Hayford, M. Hori, M. Kamiya, G. Kanaya, J. Kochmann, K-S. Lee, L. Lees, H.
Miller, M. Nakaoka, E. Pante, J. L. Ruesink, E. Schwindt, A. Strand, R. B. Taylor,
R. Terada, M. Thiel, T. Yorisue, D. Zacherl, and A.E. Strand. 2025. The genetic
legacy of a global marine invader. Proceedings of the National Academy of
Sciences 122: €2418730122. https://doi.org/10.1073/pnas.2418730122.

e Uyeda, K.A., K.M. Beheshti, J.A. Crooks, C. Endris, J. Haskins, R. Johnston,
H.M. Page, R.S. Smith, and K. Wasson. 2025. Increases in sea level associated
with a marine heatwave drive tidal marsh habitat shifts. Estuaries and Coasts
48:99. https://doi.org/10.1007/s12237-025-01530-3.

e Walker, J. B., K. O'Connor, K. Wasson, C. Crain, K. K. Johnston, R. F. Ambrose,
C. R. Whitcraft, J. A. Crooks, K. Beheshti, M. Hall, K. Nichols, M. Clemens, and
E. D. Stein. 2025. Sentinel site networks as a mechanism to evaluate progress
toward meeting restoration goals in altered and unaltered landscapes.
Restoration Ecology. https://doi.org/10.1111/rec.70062.

e Wasson, K., K. Cressman, K. Beheshti, E.C. Herder, C. Endris, C. D.G. Harley,
A. Abadia-Cardoso, R. Beas-Luna, J. Carolsfeld, A.L. Chang, J.A. Crooks, M.C.
Ferner, E.D. Grosholz, N. Harrington, J. Harris, H. Hayford, A.R. Helms, J. Lorda,
J.L. Ruesink, A. Ruiz De Alegria-Arzaburu, S.S. Rumrill, J. Schmitt, R.S. Smith,
J.B. Walker, C.R. Whitcraft, S. Yang, D. Zacherl, and C.J. Zabin. 2025. Setting
the limit: cold rather than hot temperatures limit intertidal distribution of a coastal
foundation species. Marine Environmental Research 208: 107149.
https://doi.org/10.1016/j.marenvres.2025.107149.

e Zavacki, E. M., N. B. Reyns, J. A. Crooks, and M. A. Boudrias. 2025. The
influence of biogenic habitat created by the non-indigenous bryozoan, Amathia
verticillata, on the resident marine invertebrate community in San Diego,
California. Aquatic Invasions 20: 11-32.
https://doi.org/10.3391/ai.2025.20.1.134650.

e Langevin, J., J.A. Crooks, T.S. Talley, N. Reyns, and D.M. Talley. 2025.
Population dynamics of native and invasive oysters in the San Diego River
Estuary. Bulletin of the Southern California Academy of Sciences.

6. Reporting and Database Entry
Projects were entered in the database.




TASK: IMPLEMENTATION OF THE SYSTEM-WIDE MONITORING PROGRAM
Dr. Crooks, TRNERR Research Coordinator,
Tijuana Estuary Foundation, formerly Southwest Wetlands Interpretive
Association

1. High quality meteorological and water quality data

NOAA SWMP funding allows SWIA and TRNERR to leverage partnerships to maintain
a robust monitoring program that addresses issues relevant to the Reserve specifically,
and the region as a whole. Our partners and funders include California State Parks, the
USFWS, the State Coastal Conservancy, the Los Pehasquitos Lagoon Foundation, and
the National Fish and Wildlife Foundation.

The Reserve operates two SWMP stations in the Tijuana River Estuary. One of these
sites, Boca Rio, is associated with an enhanced suite of monitoring conducted by
Reserve partners (see above). This includes a web camera deployed as part of the
High Performance Wireless Research and Education Network (HPWREN). Two sites
are monitored in South San Diego Bay, both SWMP. In addition to the formal SWMP
sites, TRNERR also deploys loggers at additional sites. There are three telemetered
sites in Los Pefiasquitos Lagoon, and this data is available at torreypines.trnerr.org. In
order to track water level changes in this area, the Research Program has deployed
Hobo pressure transducers to complement SWMP loggers to the north.

These water quality data are used for a variety of research and management efforts,
including management of tidal inlets. Monitoring data are also being used to inform
active restoration planning and post-construction monitoring, including TETRP, South
San Diego Bay salt ponds restoration, and Los Pefasquitos Lagoon restoration as part
of a TMDL (Total Maximum Daily Load) associated with excess sediment and
freshwater.

Dr. Crooks continues to serves as Chair of the SWMP Oversight Committee, which
helps ensure that high-quality data is produced by the Reserves.

2. Understanding of long-term vegetation dynamics

TRNERR Research staff conducted semi-annual vegetation monitoring in the spring,
with the aid of volunteers. These sites include transects sampled using SWMP
biomonitoring protocols. Vegetation monitoring data is also being used in a paper on
transient increases in sea level.

3. Integration of monitoring with education and outreach programming

The Reserve continues to present monitoring information to visiting school groups and
have supported several interns and volunteers using our data for individual projects.
TOTE was cancelled with the retirement of our Education Coordinator, but Reserve staff
planning for another TOTE during the upcoming school year.

TASK: PROFESSIONAL DEVELOPMENT, TRAINING, PRESENTING


https://tijuanariver.trnerr.org/BocaRio/
http://torreypines.trnerr.org/

Dr. Crooks, TRNERR Research Coordinator,
Tijuana Estuary Foundation, formerly Southwest Wetlands Interpretive
Association

1. NERRs Integration and Leadership Development
This outcome did not occur during the reporting period.

2. Staff Development
TRNERR staff attended the CAERS meeting in Costa Mesa, CA.

3. TRNERR Staff Program Support and Enhancement
Travel associated with field work and meetings occurred during this reporting period.

TASK: INVASIVE SPECIES - APPLICATION OF RESEARCH TO MANAGEMENT
Dr. Crooks, TRNERR Research Coordinator,
Tijuana Estuary Foundation, formerly Southwest Wetlands Interpretive
Association

1. Improved understanding of local invaders

TRNERR vegetation monitoring examines the distribution and abundance of invasive
plants in local wetlands. Information on the extent of invasives is being used in the
development of a planting plan for the TETRP site, and is also informing restoration
work in LPL. We also track invasives with our nekton monitoring efforts. Dr. Crooks is
adjunct faculty in the Department of Environmental and Ocean Sciences at the
University of San Diego, and advises students who are working on invasive species.
Five papers dealing with invasive issues were published during this reporting period.
(see Task 1, Outcome 5).

2. Improved regional, national, and international information sharing

Dr. Crooks is Co-President of the Society for the Study of Marine Bioinvasions, and we
are actively planning for the next meeting, to be held in Portugal in October 2025.
Abstracts have been submitted, and over 190 people have registered to attend. Dr.
Crooks also routinely shares information about invasive species issues in outreach
efforts. (see Task 7).

TASK: MARGARET A. DAVIDSON FELLOWSHIP SUPPORT
Dr. Crooks, TRNERR Research Coordinator,
Tijuana Estuary Foundation, formerly Southwest Wetlands Interpretive
Association

1. Successful implementation of Davidson Fellowship

Our Davidson Fellow, S.Sylman, is conducting a social science project (including
assessment of cultural ecosystem services). She is working closely with our CTP
Coordinator.




