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a. Provide a brief summary of progress, including results obtained to date, and their relationship
to the general goals of the grant; and

This is the progress report for the period from March 1, 2019 to February 29, 2020. This research
project is a multi-institutional effort between UCLA, UCSC, SCCWRP, UCSD, and UW. The main
objective of the project is to develop an integrated modeling system validated against available
observations, to investigate the natural and anthropogenic drivers of Pseudo-nitzschia (PN) Harmful
Algal Blooms (HABs) in the southern California Current System (CCS). Our approach builds upon
the development of a similar modeling system (ROMS-BEC) used to investigate the physical
circulation and biogeochemical cycles (in particular, ocean acidification and hypoxia) along the US
West Coast.

The specific project goals can be summarized as follows: (1) develop an end-to-end predictive
capacity for the prediction of the PN-derived toxin domoic acid (DA), in the southern CCS,
evaluated against observations; (2) apply and use our integrated model to investigate the relative
importance of anthropogenic inputs and other potential drivers on the frequency and severity of PN
HAB events in the southern CCS; and (3) provide our findings to coastal zone managers to improve
marine resource management and pollution control.

The main activities conducted during the reporting period are listed in the following: (1)



Compilation of PN/DA observations, analysis and synthesis of these observations to determine
environmental PN/DA HAB drivers and form the basis of the model validation data. (2)
Implementation of a simple zero-dimensional (0-D) mechanistic model of PN/DA production based
on phytoplankton physiology and nutrient ratios, which we are currently adapting to be compatible
with BEC’s formulation and parameters. (3) Laying the foundation effects of anthropogenic inputs
as well as management translation of our science by achieving the following key milestones: (a)
completion of ROMS-BEC model validation that shows exceptional model performance in
predicting key anthropogenically enhanced gradients in carbon, nitrogen and oxygen; (b)
management acceptance of ROMS-BEC by executive managers of the State Water Board and Ocean
Protection Council for investigation of anthropogenic nutrient impacts on productivity in the
Southern California Bight (SCB), that form the foundation for key application of this work; (c)
agreement with these managers that HAB risk could be considered as a 3™ line of evidence in
assessing impacts of anthropogenic nutrient discharges on “beneficial uses” of the SCB. We report
that the project is on track to implement a regional model with an end-to-end predictive capability
for PN/DA HAB:s in the CCS, based on a mechanistic representation of HAB drivers, including
natural variability and local anthropogenic inputs.

Modeling Activities

Overview: The goals of this project component are to: (1) Expand the ecosystem model component
of ROMS-BEC to include a previously developed mechanistic representation of PN and DA
cycling; (2) Use the three-dimensional (3-D) ROMS-BEC model to conduct and evaluate high-
resolution “hindcast” simulations of PN and DA production throughout the southern CCS,
consistent with the observational record; (3) Conduct simulations with and without anthropogenic
nutrient loadings to explicitly address their role in risk of HAB development. Progress has been
made at UCLA on Task (1): in fall 2019, a postdoc was hired in Bianchi’s group to work on the
development of the PN mechanistic model. To date, a simple PN model encapsulating the role of
nutrient ratios on DA production has been developed, as detailed in the Accomplishments section
below. Progress has also been made at UCLA and SCCWRP on Tasks 2-3, mostly leveraging
ongoing modeling work, as detailed in the Accomplishments.

Mechanistic Model Accomplishments:

The first phase of the PN/DA mechanistic model development can be broken down into two

components: the first to be run in 0-D for development and tuning purposes, and the second to be

run within the 3-D BEC/ROM parametrizations. Accordingly, the main mechanistic modeling
activities undertaken during the past period are summarized in the following:

e We developed a simplified mechanistic 0-D model to investigate the dynamics of DA
production based on nutrient limitation (i.e. nitrogen vs silicon and phosphorous). The model
allows us to run different “biological modules,” to test various formulations of PN/DA
dynamics. Currently, we have implemented three different formulations: (1) Simple-PN/DA: a
simplified PN/DA model based on idealized phytoplankton growth rates and a simple
formulation of the effects of nutrient rations on DA production, which reproduces batch and
chemostat data; (2) Terseleer: the more complex model developed by Terseleer et al. (2013,
Harmful Algae), which reproduces batch culture data and serves as a comparison for our
simplified model; (3) BEC-PN/DA: a version of the simplified model adapted to the
phytoplankton formulation of the BEC model, which will be eventually translated to the 3-D
ROMS-BEC modeling system.



e As part of the 0-D model, we developed three complementary “physical setups” to experiment
with: (1) Batch setup — to reproduce batch culture data; (2) Chemostat setup — to reproduce
laboratory chemostat data, and (3) Mixed Layer setup —to reproduce nutrient and phytoplankton
dynamics in a simplified mixed layer with realistic cycles of light, nutrients and other
environmental drivers.

e We performed a series of experiments to test the different biological formulations with the Batch
setup, reproducing culture observations from the study by Fehling et al. (2004, J. Phycol),
including the increase in the production of DA as nutrients other than N become limiting (P-
limitation and Si-limitation).

e We developed a procedure to optimize uncertain model parameters against observations, and
tested it, as a proof-of concept, in the complex model formulation by Terseleer et al. (2013),
which includes approximately 20 tunable parameters. Results with optimized parameters
improved matches to experimental data, showing that the optimization will be effective when
tuning parameters in the BEC-PN/DA formulation.

e We began assembling additional batch and chemostat culture data for PN/DA from the Kudela
lab, to complement the data from Fehling et al. (2004, J. Phycol). The data assembled will be
used to run additional experiments to test the realism of the 0-D model under different setups,
and to optimize model parameters against a variety of lab culture data.

e We presented our initial results at the 2020 AGU/ASLO Ocean Science Meeting in San Diego.
Among the feedback received, a suggestion that we are currently researching is the inclusion of
iron (Fe), its interaction with macronutrient limitation, and its effects on PN dynamics and DA
production under conditions typical of the southern CCS.

Investigations of Anthropogenic Impacts on Coastal Productivity and HABS

The effects of anthropogenic pollution on coastal productivity, HABs and other stressors such as
acidification and deoxygenation would be expected to vary spatially and temporally along the coast.
Two regions of California San Francisco /Monterey Coast (SFMC) and the Southern California
Bight (SCB) are the particular focus of this project because: 1) these represent significant coastal
populations, 2) they have organized working groups of municipal dischargers, environmental non-
profits, and water quality regulators, that actively support scientific studies to investigate regional
management questions of importance. Within each of these two regions, investigation of the impact
of anthropogenic pollution effects on OAH has proceeded through two stages: Stage 1:
documentation of the effects of local pollution sources on shelf biogeochemistry, plus additional
validation focused on spatial gradients that result from this anthropogenic forcing; and Stage 2:
scientific investigations that could support regulatory or management decisions, including source
attribution studies and development and agreement on the approach to interpret “significant impact”
on acidification and deoxygenation. Ongoing investigation of local pollution impact in the SCB
have been prioritized over that in the SFMC because of the significant advance investment made by
SCB stakeholders to collect data that supports model validation through the Bight Regional
Monitoring Program.

Here we report progress using the 300-m ROMS-BEC model simulations of coastal anthropogenic
inputs, and their effects on the biogeochemistry and ecosystem in the SCB and the validation of
these anthropogenic gradients; these activities represent a leverage of ~$400K from the OPC
funding to SCCWRP and UCLA, with an additional $300K match of SCCWRP internal funding.



In a brief summary of methods, work on Stage 1 occurred via two 1997-2000 simulations conducted
at a 300 m resolution in which we compared (Figure 2): 1) ocean forcing only (including global
atmospheric CO») and 2) the combined effect of ocean forcing, plus the inclusion of POTW ocean
outfalls, rivers, atmospheric deposition of nutrients (and other acidifying components), and global
atmospheric CO;. Ocean boundary conditions to the SCB domain were forced using the 1-km
resolution model solutions; POTW outfall, rivers and atmospheric deposition time series data
constituted land-based and atmospheric boundary forcings in the second model simulation. Howard
et al. (2014, Limnol. Oceanogr.) concluded that POTW outfalls represented > 90% of total N loads
to SCB nearshore coastal water. Therefore, while Stage 2 source attribution studies have yet to be
completed, the difference between the two 1997-2000 ocean-only versus ocean forcing plus outfalls,
rivers and atmospheric deposition is largely attributable to anthropogenic nutrients. Early modeling
experimental runs show that the representation of wastewater outfall plume dispersion was essential
to realistically capturing the impact on primary productivity and OAH. Modeling runs at very high
resolution informed parameterizations of realistic plume dispersion in the 300-m simulations.

These simulations were used to complete the Stage 1 validation and preliminary anthropogenic
effects assessment, which collectively represent a major milestone in our efforts to investigate the
effects of anthropogenic inputs in the SCB as well as management translation of our science. In
particular we:

1) Completed the SCB ROMS-BEC model validation that shows exceptional model performance
in predicting key anthropogenically-enhanced gradients in carbon, nitrogen and oxygen,
including state and rate variables (e.g. Figures 1-2, Tables 1-2; McLaughlin et al., in prep.), and

2) Demonstrated that anthropogenic inputs have having an important impact on nutrients,
phytoplankton biomass, and primary productivity in the coastal band of impacted regions
(Kessouri et al. in prep). For example, the model reproduces ammonium concentration values
of up to 20 mmol/m3 (about 20 times the natural level, Figure 3), chlorophyll values >5 mg
Chl/m3 (several times the natural levels) and a 2 to 3-fold increase in NPP in the coastal band
affected by urban outfalls (e.g. S. Monica and S. Pedro Bays). This work lays a solid ground
for the evaluation of anthropogenic inputs on PN/DA HABEs, a key line of investigation and
a testable hypothesis of our project.
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Figure 2. Comparison of in-situ measured phytoplankton growth rates and zooplankton grazing rates (left panel) with ROMS-
BEC model rates for the same region. The simulated phytoplankton growth rate varies between 0.3 and 04 d', while the
experiments reported variability between 0.25 and 04 d”, indicating reasonable consistency given different periods that are
captured in field versus modeled simulation. From McLaughlin et al. in prep.

Table 1. Example values for statistical tests evaluating how well the model reproduces gradients, magnitude, and variability in the
observational data for the Santa Monica Bay subregion for the summer, as well as consistent offset (bias). Tests were run for each
sub-region and each season. Statistics were scored using the rating scheme established in Allen et al. 2007. Blue represents a score

of excellent, green is very good, yellow is reasonable, red is poor.
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Table 2. Percentage of SCB coastal subregions for which statistical tests scored in each performance category or better. Where
scores are not 100%, the remaining percentage of subregions fell in the “poor” category. Blue represents a score of excellent, green
is very good, yellow is reasonable, red is poor.
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Figure 3. Comparison of a daily snapshot (12-7-1997) of the NH4 vertical maximum concentrations between ocean only (left
panel) versus ocean plus terrestrial and atmospheric nutrients and organic carbon (right panel).

Other ongoing work includes:

e We continued to work on the documentation of the ROMS-BEC simulations run at 4km and 1
km resolution. Specifically, we have revised and re-submitted 3 manuscripts: the first two
(Deutsch et al., in Review; Renault et al., in Review) detail the validation of the physical and
biogeochemical 4 km solution respectively, and the third (Kessouri et al., in Review) the
impact of submesoscale circulation on the N cycle in the southern CCS.

e We are continuing the joint analysis of the North and South 1km solutions for the US West
Coast, with a focus on the “hotspots” of variability of O, and C cycles and started documenting
them for publication. Assessing the realism of these solutions is essential for the project, because



they form the first step of the PN/DA model implementation, and they are used to drive the
regional 300m grids used to assess the impact of anthropogenic nutrient inputs on HABs.

e In the SFMC, a similar Stage 1 and 2 work flow is envisioned, and we are currently at the
beginning of Stage 1. The team has received funding for post-doctoral support from San
Francisco Estuary Institute through Chris Edwards of UCSC for Stage 1 work, focused on SF
exchanges to the coast. A 300 m nest was constructed and a targeted simulation date of 2011-
2014 was agreed upon for this stage 1 assessment. The post-doc arrived in February 2020 and
the team is in the process of completing the 4-km and the 1-km resolution simulations through
2017 to be able to provide forcing for the 300 m resolution SFMC nest.

e The UCLA and SCCWRP team are discussing future funding with OPC that will focus on the
anthropogenic nutrient impact assessment in the SCB, including: 1) wastewater recycling and
nutrient management scenarios, 2) source attribution analyses and 3) biological effects
assessment, particularly with respect to deoxygenation and acidification. That funding will
begin approximately in September 2020.

Observational Data Collection and Analysis

As part of our previous report we documented the collation and QA/QC of two large datasets
provided by R. Kudela at UCSC and J. Smith at SCCWRP from previous projects, which included
approximately 4,500 observations of particulate DA and environmental correlates (temperature,
salinity, nutrients). We have continued to build this database, and recently obtained results from
several of the west-coast wide NOAA fisheries cruises. This update includes ~750 new observations
that are evenly distributed along the west coast from cruises spanning 2015-2019. We have also
added another year’s worth of CeNCOOS and SCCOOS shore station data to the database (Fig. 4).
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Figure 4. Data added from the NOAA fisheries cruises from 2015-2019 showing locations (left panel) and pDA plotted on a
temperature-salinity field (vight panel).



We also provided newly published laboratory (culture) data for P. australis and P. multiseries
isolated from Monterey Bay and used to derive growth and DA production curves as a function of
temperature and salinity (Kudela, Hayashi, Caceres, 2020; Harmful Algae). These data will be used
to assess the model since these data were not used previously to develop or optimize the parameters.
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Figure 5. Growth rate as a function of temperature (left) and corresponding toxin production (right) for two strains of Pseudo-
nitzschia (MW15190C3, MLML-5) isolated from Monterey Bay. Growth rates for other published strains are also shown for
reference.

Outreach and Science Translation Activities

The goal of our management outreach and decision support is to facilitate the translation and
utilization of project outcomes by scientists, water quality and natural resources managers. Our
approach involves the use of technical and stakeholder advisory groups at the outset of the project
to inform conceptual approach, educate and get early buy-in on the modeling tools under
development. This strategy is intended to ensure that both the managers and their respective
scientific advisors became vested in the potential application of model outputs to inform
management decision-making and understand the model prediction uncertainties.

Management applications are two-fold: 1) anthropogenic nutrient effects investigation and 2) use
of the model to predict HAB risk that can inform a variety of fisheries and marine resource
management questions.

Management Conversations on Anthropogenic Nutrient Impacts. The SCCWRP and UCLA
team has been leading a conversation on anthropogenic nutrient effects, so this project is building
off the foundations of the past 4 years of management conversations. As noted previously, a key
outcome of model validation and ongoing management engagement the achievement of a high level
of comfort and acceptance of ROMS-BEC by water quality and natural resources managers as a
decision support tool. Key endorsements of ROMS-BEC by the OPC-SAT as well as state and local
agency executive staff and staff have been secured, including:

e OPC-SAT, whom we briefed on the status of ROMS-BEC model development, validation,



and applications on September 3, 2019, acknowledged that the model is “state-of-the-art”
and will be a key tool in supporting California’s climate change adaptation and mitigation
strategy.

e Chief Deputy Director, State Water Board, during an August 18, 2018 webinar briefing with
the OPC -SAT stated that ROMS-BEC applications to investigations of local pollution
management will be a deciding factor in Water Board decisions to develop new ocean pH
and DO criteria and whether or how to institute nitrogen limits in NPDES ocean discharge
permits. The Water Board has been leading a subcommittee on “interpretation approach” to
determine the impacts of nutrient discharges on ocean beneficial uses. They recently
(January 2020) have decided to become the lead management agency on this project,
signaling a shift in that the project is transitioning from a research endeavor to one in which
management decisions are pending within a 3-year timeframe.

e OPC reliance on ROMS-BEC to address key elements of the OA Action plan:
(www.opc.ca.gov/webmaster/ media_library/2018/10/California-OA-Action-Plan-
Final.pdf)
and the OPC 5-year Strategic Plan:
http://www.opc.ca.gov/webmaster/ media library/2019/03/2019-2024-0PC-
Strategic-Plan-draft.pdf).

e Orange County Sanitation District staff (G. Robertson, OCSD CTAG representative), on the
use of ROMS-BEC for investigations of environmental impact of wastewater recycling
“ROMS-BEC can be used to provide environmental assessments of our existing discharge
and of the discharge after [Wastewater Recycling] Final Expansion. No other coastal
modeling system exists for the Southern California Bight that can perform the desired scope
of work at the level of resolution required. This resulting information will allow District
staff, as well as our regulators, to evaluate our existing monitoring program and propose
program modifications to improve its efficacy.”

Applications of the model to predict HAB risk. Given the early days of the modeling work for
PN/DA, the extension of results to stakeholder needs is not well developed at this point. We have
worked on establishing relevant connections at local and state agencies to ascertain the scales of
information required for fisheries and marine resource management decisions and policy making,
leveraging a series of workshops from another project (IOOS Coastal and Ocean Modeling Testbed;
PIs Christopher Edwards and Clarissa Anderson). Once we generate fields from the BEC-PN/DA
0-D and 3-D configurations, we will begin to assemble exposition of these into a project page on
the SCCOOS website that blends the CA HAB Bulletin and project results into a synthesis that we
can share with our stakeholder community for direct feedback. This activity is expected for the
upcoming year as other HAB observational projects also get underway at SCCOOS and CeNCOOS
with direct relevance to this project.

b. Provide a brief summary of work to be performed during the next year of support, if changed
from the original proposal; and indication of any current problems or unusual developments that
may lead to deviation of research directions or delay of progress toward achieving project
objectives.

The work for next year will follow the timeline detailed in the project description.
For the mechanistic modeling component, the following tasks will be addressed at UCLA:



e Tune the parameters of the BEC-PN/DA 0-D model formulation against the synthesis of lab
culture data, by simultaneously optimizing parameters against batch and chemostat cultures.

e Evaluate and test the expansion of the BEC-PN/DA mechanistic 0-D model to include Fe and
Fe:macronutrient (in particular Si) interactions.

e Evaluate and test the expansion of the BEC-PN/DA mechanistic 0-D model to include
temperature dependence for PN/DA production, based on current chemostat experimental data
conducted by collaborators in this project (Fig. 5).

e Begin documentation of the 0-D model formulation for publication as a scientific paper.

e Implement the BEC-PN/DA in the 3-D ROMS-BEC framework.

e Run preliminary 3-D simulations of PN and DA production in the Southern California domain
for a selected period of few months (e.g. the phytoplankton bloom season).

e Compare the preliminary 3-D simulations to the synthesis of PN/DA field data assembled by
collaborators.

e Perform sensitivity studies aimed at tuning and refining the PN/DA representation in the 3-D
model.

e Outreach with West Coast advisors and stakeholders to explore spatial and temporal scales
relevant to evaluate effects of anthropogenic inputs. Discuss potential modeling scenarios, given
preliminary modeling results to date.

It is expected that, once we have preliminary output from the ROMS-BEC model runs for HABs,
we will begin to post these results on a project-specific page hosted by SCCOOS. This will be a site
for the PIs to consult as well as a pipeline to feed relevant and vetted information to the SCCOOS-
supported, monthly CA HAB Bulletin that interprets model results (e.g. C-HARM) for stakeholders
based on relationships with monitoring data and relevant food web impacts.

For the observational data collection and analysis component, the following tasks will be addressed
at UCSC/SCCWRP: The large observational dataset that has been collated will be used to assess
statistical relationships between environmental drivers and DA concentrations. This will be
complementary to the modeling framework since it will identify, from observational data, the
parameters of importance that need to be captured in the model. Specific goals include:

* Analysis of the west coast field data using statistical models. We propose to start with GLMs
to match the existing C-HARM statistical model.

+ Identify key environmental correlates from the field data and compare to the model output.

» Continue to provide new laboratory and field data as it becomes available.

For the outreach and science translation activities component, the following tasks will be addressed
at SCCWRP/SCCOOS:

SCB Anthropogenic Nutrient Impact Assessment. The project team will be looking to brief the
SCB stakeholder workgroup and lead management agencies of on preliminary results of the
analyses, including: 1) progress on PN/DA model development, 2) preliminary findings on the
results of empirical (statistical) analyses of the risk of PN dominance or DA toxin concentrations as
a function of physiochemical and nutrient drivers, and 3) additional work elements that can directly
contribute a line of evidence of the risk of PN blooms with increasing nutrient loading.

Broader Outreach Efforts. A project page synthesizing the first two years of results will be



assembled and disseminated to our stakeholder base, a group of state, regional, and local agency
partners with whom we are nurturing on-going relationships. This super-user groups will be
accessed both via the CA HAB Bulletin listserv and the extensive HABMAP listserv and will
provide feedback on the utility of project results so that we may fine-tune analyses in the final year.
The HABMAP Steering Committee will be addressed separately to provide high-level advice on
project goals and their synergy with on-going or new state monitoring projects. Presentations at
national and international HAB meetings are an important part of our outreach efforts to the
scientific community, and we will continue to do this throughout the project.

2. Applications:

This section should describe specifically the outputs and management outcomes achieved. Outputs
are defined as products (e.g. publications, models) or activities that lead to outcomes (changes in
user knowledge or action). In cases where proposed management outcomes are not fully achieved,
indicate the progress made during the reporting period.

Also, indicate expected outputs and management outcomes for the next year of support.
a. Outputs

i. New fundamental or applied knowledge
ii. Scientific publications

Deutsch, C., H. Frenzel, J.C. McWilliams, L. Renault, F. Kessouri, E. Howard, J.-H. Liang, and D.
Bianchi, 2019: Biogeochemical variability in the California Current System. Prog. In
Oceanography, In Review after Revision.

Kessouri F., J.C. McWilliams, D. Bianchi, L. Renault, C. Deutsch, and H. Frenzel, 2020a:
Submesoscale currents modulate the seasonal cycle of nutrients and productivity in the California
Current System. Global Biogeochemical Cycles, In Review after Revision.

Kessouri. F, J.C. McWilliams, D. Bianchi, M. Sutula et al., 2020c: Urban nutrients exacerbate
coastal eutrophication, deoxygenation and acidification along the Southern California coast. In
Preparation.

Damien, P., F. Kessouri, J.C. McWilliams, D. Bianchi et al. 2020: Variability and hotspots of
ocean acidification and hypoxia along the US West Coast. In preparation.

Sutula, M., Kessouri F., McLaughlin K., Sengupta, A., Nezlin N., Ho, M., Bianchi, D.,
McWilliams, J. 2019. Terrestrial and atmospheric forcing for regional physical biogeochemical
modeling. In Preparation For Submission to Earth Systems Science Data.

iii. Patents

iv. New methods and technology

v. New or advanced tools (e.g. models, biomarkers)
vi. Workshops



Chairing of a session at the 25th Biennial Coastal and Estuarine Research Federation Conference
(11/2019), “Ocean acidification in a multiple climate change stressor context: science based tools
for management.” Kessouri F., D. Bianchi, R. Feely, E. Turner, N. Bednarsek, M. Sutula.

vii. Presentations

Ho, M., F. Kessouri, M. Sutula, D. Bianchi, J.C. McWilliams, M.J. Molemaker, T. Gallien. High
resolution numerical ocean outfall plume modeling in the Southern California Bight CERF
Biennial meeting 2019, Mobile, AL.

Kessouri, F., D. Bianchi, R. Feely, E. Turner, N. Bednarsek, M. Sutula. Ocean acidification in
a multiple-climate- change-stressors context: science-based tools for management. CERF
Biennial meeting 2019, Mobile, AL.

McLaughlin, K., F. Kessouri, M. Sutula, M. Ho, J. McWilliams, C. Deutsch, D. Bianchi, N.
Bednarsek, L. Renault, R. Feely, R. Ambrose, S. Weisberg. Validation of a High-Resolution
Physical-Biogeochemical Model for Pollution Impact Assessments in the Southern California
Bight. CERF Biennial meeting 2019, Mobile, AL.

Bianchi, D., F. Kessouri, J. McWilliams, L. Renault, C. Deutsch, H. Frenzel, P. Damien. Impacts
of submesoscale ocean dynamics on the biogeochemistry and ecosystem of the California Current.
CEREF Biennial meeting 2019, Mobile, AL.

Kessouri, F., M. Sutula, S. Bianchi, J. McWilliams, C. Deutsch, K. McLaughlin, M. Ho, N.
Bednarsek, E. Howard, L. Renault, S. Yang, S. Weisberg. Submesoscale Simulations to Support
Management Conversations on the Impact of Local Pollution in Southern California. CERF
Biennial meeting 2019, Mobile, AL.

Sutula, M., F. Kessouri, J. McWilliams, C. Deutsch, D. Bianchi, N Bednarsek, E. Howard, L.
Renault, K. McLaughlin, R. Feely, S. Alin, R. Ambrose. Nutrient Pollution Effects on
Acidification and Hypoxia in Southern California Bight: Biological -vs-Water Quality Impacts.
CEREF Biennial meeting 2019, Mobile, AL.

Kudela, R.M., K. Hayashi, C. Garrido, M. Peacock, C. Anderson, V. Trainer, D. Senn, J. Cloern.
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viii. Outreach activities/products (e.g. website, newsletter articles)

b. Management outcomes — [. Management application or adoption of:

1. New fundamental or applied knowledge

ii. New or improved skills

iii. Information from publications, workshops, presentations, outreach products
iv. New or improved methods or technology.

v. New or advanced tools

c. Management outcomes - II. Societal condition improved due to management action resulting



from output (examples: improved water quality, lower frequency of harmful algal blooms, reduced
hypoxic zone area, and improved sustainability of fisheries).

d. Partnerships established with other federal, state, or agencies, or other research institutions (other
than those already described in the original proposal).

Kudela presented a summary of the project at the 2020 TrendsPO Meeting (an I0C Working
Group). Other TrendsPO participants are providing time-series data of HAB occurrence for
comparison of statistical trends with the California dataset.

3. Expenditures:
a. Describe expenditures scheduled for this period.

UCLA: Funds for UCLA were allocated in Year 2 for salary and fringe ($66,522), supplies
($5,969), domestic travel ($1,700), and 56% indirect costs ($74,191), for a total of $115,738.

UCSC: Funds were allocated in Year 2 for salary and fringe ($22,974), supplies ($8,500),
domestic travel ($1,000), with graduate student tuition/fees ($19,870) and indirect costs
($17,356), for a total of $71,635.

UCSD: Funds were allocated in Year 2 for salary and fringe ($8,423), supplies ($4,933),
administrative services ($1,765), domestic travel ($1,190), and 18% indirect costs ($2,618) for a
total of $17,164.

UW: Funds for UW were allocated in Year 1 for salary and fringe ($13,428), and indirect costs
($7,385), for a total of $20,813.

SCCWRP: Funds for SCCWRP were allocated in Year 1 for salary and benefits ($3,098) and
indirect costs ($2,673), for a total of $5,772.

b. Describe actual expenditures this period.

UCLA: Funds have been spent on salaries and fringe ($47,719), supplies ($379), and indirect
costs ($20,581), for a total of $69,064.

UCSC: Funds have been spent on salaries and fringe ($7,838), travel ($697), and student tuition
($6085), for a total of $14,620.

UCSD: Funds have been spent on salaries ($6,456), supplies ($1,461), travel ($3,969), and
indirect costs ($2,140), for a total of $14026.

UW: No expenditures to report during the reporting period.

SCCWRP: Funds have been spent on salaries ($2,088), benefits ($1,010), and indirect costs
($2,673), for total of $5,772.



c. Explain special problems that led to differences between scheduled and actual expenditures, etc.

UCLA: A postdoc for the project was recruited and hired in September 2019. We are now on
track to spend the fund in each category.

UCSC: UCSC received funds from UCLA late, and we have been out of sync with the scheduled
expenditures since the beginning of the project. However, we are on track to spend out the funds
in each category. There are two quarters of graduate student support remaining, which would
cover a student for spring 2020 and either summer or summer and part of autumn 2021.

UCSD: Nothing to report.

UW: Subcontracts were set up late, but we are now on track to spend the funds in all categories.

SCCWRP: Nothing to report.
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