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Causal assessment is the science of 

identifying the causes of biological 
degradation in a waterbody. In this role, 
it is a critical piece of the bioassessment 
process. By linking stressors and 
biological responses, causal assessment 
can serve to translate complex 
monitoring data and condition 
assessments into actionable items for 
the management community. 

Most of the monitoring and 
assessment that goes on in the waters of 
California and the nation as a whole, is 
aimed towards understanding the health 
and integrity of a waterbody and its 
resident flora and fauna. Traditionally, 
this entailed measures of chemicals and 
water quality. Over time, however, 
measures of the biota themselves (i.e., 
bioassessment) have been incorporated 
into most monitoring programs. As 
bioassessment has become firmly 
established practice from the coastal 
ocean to streams to lakes, there is now a 
need to develop compatible causal 
assessment tools.  
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There are a variety of different 
approaches to take to causal assessment, 
but in California the most common 
approach has been the Causal 
Analysis/Diagnosis Decision 
Information System (CADDIS) – 
initially developed and championed by 
Dr. Sue Norton and colleagues at the 
US EPA. CADDIS is a stakeholder-
driven framework for causal assessment 
that guides a structured approach to 
developing site-specific conceptual 
models of biological response to 
stressors that are evaluated with 
multiple lines of evidence to identify or 
eliminate specific stressors as potential 
causes of the observed biological 
impact. The process has a high degree 
of site specificity in its results, but the 
standardized nature of the framework 
creates a transparent, repeatable process 
that helps to remove bias from an 
assessment. 

CADDIS has been used in a 
number of case studies across the 
county, including six studies in 
California. Four of these California case 
studies were conducted in partnership 
with US EPA and Southern California 
Coastal Water Research Project 
(SCCWRP) to directly evaluate the 
suitability of CADDIS for incorporation 
into state-wide and regional 
bioassessment programs of California 
(Schiff et al. 2015). Case studies have 
also been conducted by staff of CA 
OEHHA and CA DFW. 

President’s Corner 

 
Nick Hayman 

Welcome to Summer 2021 
SoCal SETAC! As we move into the 
busy summer science season, I 
wanted to take a minute and look 
back at some of our fun times this 
spring at SoCal SETAC. In March, 
we had an excellent virtual spring 
event, where we heard fascinating 
talks from Peter Arth (Enthalpy), Dr. 
Kari Sant (SDSU), and Molly Colvin 
(NIWC Pacific). In addition, we 
hosted our first virtual annual 
meeting in April, jointly with the 
Desert Southwest chapter, and it was 
a huge success! We had excellent 
special sessions on per- and 
polyfluoroalkyl substances (PFAS) 
as well as impacts of wildfires on 

A New Perspective on Causal Assessment 
in California – Building Tools to Inform 

  

FEATURE ARTICLE 

Cont. on page 4 
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Following the case studies, both 

the technical staff and stakeholders 
agreed that CADDIS was a good 
framework, but that it did not fully meet 
California’s needs. CADDIS was 
initially developed working with acute, 
point-source problems. It worked best 
in situations where there could be clear 
upstream-downstream comparisons. In 
contrast, the framework struggled to 
accommodate diffuse, chronic stressors, 
typical of many watersheds in 
California. It was particularly difficult 
to identify local comparator sites that 
had different levels of stressor exposure 
and biological condition to contrast with 
the site of interest. Additionally, the 
time, resources, and technical expertise 
necessary to implement CADDIS were 
seen as a potential barrier to widespread 
adoption of the causal assessment 
concept. 

To address the shortcomings 
identified in the California case studies, 
we developed a causal assessment 
framework that could more easily 
integrate into the bioassessment 
programs of California and leverage the 
large data sets provided by these 
programs. To be useful, new causal 
assessment tools needed to meet the 
following criteria:  1. Handle chronic 
non-point source stressors, where whole 
catchments may be disturbed; 2. Work 
with biology and stressor data produced 
by monitoring programs; 3. Be done 
relatively quickly, while minimizing the 
reliance on subjective judgements that 
require high degrees of technical 
expertise; 4. Maintain stakeholder 
engagement; 5. Provide site-specific 
diagnoses that are scalable across a 
watershed; and 6. Provide a degree of 
certainty in results that could lead to 
potentially expensive 
remediation/restoration actions. 

To accommodate these different 
elements, we have developed a three-
tiered approach to causal assessment:   

Tier 1 – rapid, screening-level causal 
assessment  

Tier 2 – detailed, follow-on causal 
assessment  

Tier 3 – confirmatory causal 
assessment 

In support of this new approach, 
we developed an algorithmic process to 
automatically identify ecologically 
similar comparator sites from 
California’s statewide stream 
bioassessment monitoring programs. 
Our comparator site selection process 
builds upon site-specific models of 
predicted taxa occurrence used in an 
observed to expected assessment tool. It 
quantifies ecological similarity as a 
function of pair-wise predicted Bray-
Curtis biological (dis)similarity between 
any two sites from the statewide data 
set. The comparator sites provide an 
analyst with the most appropriate 
biological and stressor data needed to 
identify the causes of biological 
degradation at a given location. 

A starting point in answering this 
question would be to consider the 
approach applied to the former EPA 
Superfund Site off Palos Verdes that 
received the DDT-tainted wastewater 
discharge. In contrast to the designated 
barrel dumping sites in the San Pedro 
Basin, the PV site lies on the narrow 
shelf in 50-90 m. After EPA evaluated 
the effectiveness of sediment capping as 
a remedial option (ca. 2010), it is 
presumed (because no final decision or 
report has been released) that those in 
charge have settled on a monitoring 
approach, aka Monitored Natural 
Attenuation (MNA). Since the benefits 
of taking further (including more 

FEATURE ARTICLE (continued) 
aggressive) remedial action is not 
expected to improve environmental 
quality to a measurable extent, 
continued periodic monitoring to show 
that DDT concentrations in the water 
column, sediment and wildlife are not 
increasing would show that MNA is a 
cost-effective response to the 
contamination that remains. More costly 
and technically challenging alternatives 
to MNA include capping and 
dredging/removal of contaminated 
sediment. Rapid screening causal 
assessment (Tier 1) is designed to be 
applied in an automated fashion to every 
location where bioassessment is 
conducted. It uses a constrained, 
standardized suite of stressor measures 
that have been identified for priority 
potential causes – Altered Flow, Altered 
Habitat, Altered Water Temperature, 
Elevated Conductivity, Eutrophication, 
Invasive Taxa, and Sediment Toxics. 
The tool uses a standardized suite of 
analyses built upon CADDIS lines of 
evidence that use comparator site data 
and ecologically or regulatory relevant 
thresholds. It is designed to work with 
standard benthic macroinvertebrate 
condition indices as the biological 
endpoint, with eventual expansion to 
include benthic microalgae indices. The 
result of the rapid screening assessment 
is a list of the standard potential causes 
of degradation evaluated as likely, 
unlikely, indeterminate, or lacking data. 
It also produces a standard set of data 
visualizations and summaries that 
enhance communication with both 
technical and managerial stakeholders. 

Detailed Causal assessment (Tier 
2) is designed to be applied at individual 
locations of concern, involving 
stakeholders and building upon the 
results of a rapid screening assessment 
and more closely follows the traditional 
CADDIS framework. Detailed causal 
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Feature Article (continued) 

assessment provides greater customization and 
confidence in the results of the causal assessment. This 
assessment centers on stressors evaluated as likely by 
the screening process, as well as additional stressors 
stakeholders identify as potentially important to that 
location. The greater focus on individual sites allows for 
the incorporation of local constraints and context into 
the assessment (e.g., habitat constraints, biological 
constraints, wildfire, drought). The non-automated 
nature of the assessment provides the potential for 
inclusion of non-standard, site-specific analyses and 
stressor measures (e.g., data sonde records of water 
quality, Toxicity Identification Evaluations [TIE] or 
stream flow gauges) where applicable. The results of the 
detailed causal assessment are an analysis of the 
potential causes within the context/constraints of the site 
and quantifications of variability. Furthermore, 
stakeholder participation also increases confidence in 
the conclusions via dialog with the analysts. 

Confirmatory causal assessment (Tier 3) is 
designed to also be applied at individual locations where 
a prior causal assessment (ideally Tier 1 or Tier 2) has 
occurred. However, the goal is to confirm that reduction 
of stressors identified as likely causes will have a strong 
likelihood of improving biological conditions at the 
location. This type of causal assessment is centered 
around small-scale experimental investigation that 
demonstrate that the alleviation of specific a specific 
stressor or implementation of a specific management 
action will likely result in improved biological 
conditions, not just less stress. These types of 
experiments can involve field manipulations, mesocosm 
studies, or even modelling exercises, depending upon 
the nature of the disturbance and the potential solution. 
Confirmatory causal assessments are highly site 
specific, though they may have scalability to other parts 
of a watershed, depending upon the homogeneity of the 
system. Results of the confirmatory assessment should 
not only increase the confidence in the identification of 
a cause, but also that fixing the problem will improve 
the biological condition of the location. This type of 
information is critical if potentially resource intensive or 
contentious management actions are required to 
remediate the causative stressor. 

Causal assessment is an active area of research in 
California and across the general scientific community. 
There are a variety of different efforts focused on 
evolving and refining the underlying science of causal 
assessment, as well as the ability to communicate that 
information to a management audience. Our priorities for 
developing new tools or expanding our present tools 
include: 

• How to best use data from repeated 
monitoring events at specific locations to 
incorporate temporal trends and variability 
into the assessment framework. 

• How to adapt the rapid screening tools to 
accommodate emerging stressors. 

• How to develop “indicator taxa” tools for 
causal assessment that would allow the taxa 
patterns at a degraded site to be used to 
infer the stressors they may have been 
exposed to. This could also include sub-
organismal responses like cellular assays or 
changes in DNA/RNA/protein expression. 

• Expanding causal assessment from streams 
to other waterbody types where there are 
robust bioassessment programs. For 
California, this would include estuaries and 
coastal embayment’s, but could also be 
applied to lakes, non-wadeable streams, or 
even ephemeral washes and seeps. 

• Expanding causal assessment from streams 
to other waterbody types where there are 
robust bioassessment programs. For 
California, this would include estuaries and 
coastal embayment’s, but could also be 
applied to lakes, non-wadeable streams, or 
even ephemeral washes and seeps. 

Literature Cited 

Schiff, K, Gillett DJ, Rehn, A, and Paul, M. 2015. Causal 
Assessment Evaluation and Guidance for California. 
SCCWRP Technical Report 750. 51p. Costa Mesa, 
CA 
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science, we had fun social breakouts and science trivia 
games (in which I learned I need to brush up on my basic 
science facts!) Thank you to all the speakers and 
participants who made both these events such a success! 
These events could not be planned and executed without 
our amazing board and officers, especially Barbara Orelo 
and our Past Presidents Dr. Erika Holland and Chris 
Stansky for leading the charge on the Spring event and 
Annual meeting, respectively.  

While summer tends to be a quieter period for 
SoCal SETAC, do not forget about two items. First, look 
for a board member election email from Misty in late 
June to make your voice heard. Our board members are 
essential for the functioning of our chapter, so please 
help us pick excellent ones! In addition, students and 
professors, please be on the look out for the student 
research grant and North America SETAC travel award 
applications that will be released in late summer.  

Summer is always a bittersweet time of year for 
SoCal SETAC. First, I am pleased to announce that Dr. 
Andrea Bonisoli-Alquati from Cal Poly Pomona has 
stepped into the Vice President role. Andrea has been a 
stellar board member this last year and I look forward to 
his contributions in this role. In addition, Amanda 
Russell has agreed to join our officer team and as a co-
secretary. Amanda has been a huge contributor to our 
student corner and events since starting her role as a 
board member two years ago. Of course, these exciting 
changes mean we have some great people switching off 
our team. First, a huge thank you to Dr. Erika Holland 
and Chris Stansky for being such great leaders of our 
organization for the last three and four years, 
respectively. You both leave big shoes for me to fill next 
year. In addition, we are losing Dr. Alvina Mehinto as 
co-secretary. Thank you to Alvina for all your help the 
last several years as an officer! In addition, our fabulous 
webmaster Dr. Violet Renick will be phasing out this 
year, with board member Leslie Nanninga being phased 
in this year to the position. Leslie has been a fantastic 
board member and we are appreciative of her stepping 
into this vital role. Thank you Violet for all your work 
revamping our website and making it much more user 

2021 – 2023 SoCal SETAC 
Board Member Elections 

Board member elections open on June 28th  
and close on July 9th. 
 

 An email will be sent out with voting 
instructions to current SoCal SETAC 
members. Good luck to this year’s 
nominees! 
  
 

PRESIDENT’S CORNER (continued) 

environmental quality. In addition, we learned all about the 
interesting science being done in the Desert Southwest and 
the Southern California chapters. In addition to all the 

friendly. Finally, we have two board members switching 
off this year, Kate Buckley and Dr. Ashley Parks. Thank 
you both for your service! We look forward to another 
great year with our continuing board members and for 
the new board members who will start in July.  

On a personal note, I would like to thank you all for 
the opportunity to lead SoCal SETAC this year. Despite 
the challenges of the COVID-19 pandemic, I believe we 
had a stellar year and I am proud of the work that our 
Chapter is doing both as part of SETAC and outside of 
SETAC. I hope everyone has a great and productive 
summer season and I am looking forward to getting back 
to in-person meetings this fall. Our current Vice 
President, Karin Wisenbaker, will be moving into the 
president role and I know she is going to be a great 
leader for SoCal SETAC. I will be moving to the Past 
President and look forward to planning our 2022 Annual 
Meeting in Ventura, CA (only two years late!).  Thanks 
for such a great year and here is to the next one! As 
always, if you have questions or want to be more 
involved, please do not hesitate to reach out to me, our 
officers, or our Board. 
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 MEET THE BOARD 

Ashley N. Parks 
Southern California Coastal Water Research Project

 
Ashley and her husband Ryan in Crested Butte, CO. 

Hi everyone! I am finishing my second year as one of 
your public sector SoCal SETAC board members. I am so 
thankful for this opportunity and have really enjoyed my time 
serving SoCal SETAC and its members. I am an 
environmental toxicologist and have been working at 
Southern California Coastal Water Research Project 
(SCCWRP) since July 2016. 

I was interested in science from a young age and always 
loved doing my own “experiments”, combining different 
liquids together, inspecting bugs, looking at things under my 
microscope. I knew I wanted to become a scientist and so I 
chose to study biochemistry at the University of San Diego. I 
really enjoyed the idea of applied science and was intrigued 
by the chemistry and marine science research being done by 
Drs. James Bolender and Michel Boudrias. They introduced 
me to field sampling, water quality monitoring, and, what I 
later realized, was the field of environmental chemistry and 
toxicology. During my time at USD, I went on over 10 
international research trips to 3 countries across 2 continents. 
It was an experience of a lifetime, and it confirmed my 
interest in continuing my studies in the field of environmental 
chemistry. 

I applied to graduate school and decided to move across 
the country to join the Department of Chemistry and 
Biochemistry at the University of South Carolina. It was 
there that I entered the world of nanotechnology, from the 
perspective of an environmental chemist and toxicologist. 
After the first year, my PhD advisor, Dr. Lee Ferguson, 
moved to Duke University. Since I was invested in my 

research, I applied to the Nicholas School of the Environment at 
Duke to continue working with Lee. It was there that I really 
learned how to plan and manage research projects of my own. To 
help fund my graduate work, I applied for and received two U.S. 
EPA student service contracts, which allowed me to work at the 
U.S. EPA laboratory in Narragansett, RI during the summer 
months. During those summers I performed most of my toxicity 
and bioaccumulation studies and shipped my samples back to Duke 
to analyze during the school year.  

After researching the environmental fate and effects of carbon 
nanotubes, I shifted my focus to copper nanomaterials as an NRC 
Postdoctoral Research Associate at the U.S. EPA in Narragansett, 
RI. The research I proposed for this position was still in the 
nanotechnology realm, but this work investigated the 
environmental fate and effects of copper nanoparticles leached 
from commercially available pressure-treated lumber. It was 
exciting to evaluate current-use products and determine not only 
how much copper leached out of the lumber but also in what form 
(ionic, particulate, etc.), and determine the potential toxicological 
impacts of this leachate.  

During my postdoc, I was introduced to several folks at 
SCCWRP. I knew I wanted to get back to California to be closer to 
family, and SCCWRP seemed like a great fit for my interests. Over 
the past five years I have had the opportunity to work on several 
projects, ranging from bioaccumulation studies to copper site-
specific objective studies to chairing the Bight 2018 Toxicity 
Committee. During these projects I have had the pleasure of 
meeting and collaborating with so many SoCal SETAC members, 
and I look forward to more collaborations in the future. 

Outside of my professional life, I enjoy staying active and 
exploring new hobbies. It is always great to get outside and do 
some hiking and biking, but my daily routine always includes long 
walks with my husband, Ryan, and our black lab/border collie mix, 
Ed. I also enjoy experimenting in the kitchen with new cooking 
and baking recipes, practicing calligraphy, and collecting new and 
vintage fountain pens.  

 
Ashley and Ryan’s dog Ed. 
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This spring, at the end of our virtual SoCal SETAC 
Annual Meeting we were excited to recognize four students 
who gave outstanding presentations during the meeting. The 
first was Danielle Sandoval, who was our Best Undergraduate 
Student Lightning Talk winner. Danielle is from California 
State University Long Beach and studies calcium-related 
pathways affected by PCBs in zebrafish. The second was 
Nancy Torres, who was our Best Graduate Student 
Lightening Talk winner. Nancy is from University of San 
Diego and studies ecosystem health in the Tijuana Estuary. 
The third was Eryka Molino who was our Best 
Undergraduate Platform Presentation Winner. Eryka is from 
Arizona State University and a part of the Desert Southwest 
chapter, and studies the presence of contaminants in 
Philippine fish and the potential health risks on human health. 
Finally, we recognized Aaron Angel, who was our Best 
Graduate Platform Presentation Winner. Aaron is from 
California State Polytechnic University, Pomona and studies 
the effects of oil spills on oxidative stress in seaside sparrows. 

We interviewed two of our winners to learn more about 
them! 

 
Danielle Sandoval 
 

First, we spoke to Danielle Sandoval, California State 
University, Long Beach (B.S. Marine Biology). 

 
Which toxicant best reflects your personality? And can 

you describe your research in emojis?  

Mercury 

�������������������������� ���������������� 
If you could answer any toxicology/environmental 

chemistry question (no money requirements), what would it 
be? 

A scientist that I admire is Dr. Kenneth Olden, who was the 
first African-American to have a director position in an NIH 
institute, specifically the National Institute of Environmental 
Health Sciences (NIEHS) and the National Toxicology Program. 
His accomplishment and priority in ensuring that attention was 
directed toward the environmental injustices amongst racial and 
ethnic communities. I find inspiration in his story and hope to 
create my own mark in science and the world.  

What song best describes your thesis/research? 

Yellow Days – The Way Things Change    

SoCal SETAC Annual 
Meeting Presentation 
Award Recipients 
 
 
 

  

 
 
 
 
 
 

      

 
 

Keep an Eye Out! 

SoCal SETAC Student 
Research Grant 

Applications 
Grants are available to support 

undergraduate, masters and PhD 
student’s research. 

Applications open in August, 2021 

Award application information will 
be posted on the SoCal SETAC 

 
 

STUDENT CORNER 

https://www.socal-setac.org/
https://www.socal-setac.org/
https://www.socal-setac.org/student-grants
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Have you checked out the 

Student Resources Page on the 
SoCal SETAC Website? 

 

During these unprecedented times, we have 
built this page to help students find resource to 
continue to learn and engage with community 

and prepare for the next step. Check it out and 
please email vrenick@ocsd.com if you have any 

additional resources or tips to share! 
 

https://www.socal-setac.org/student-resources 

 

  
Nancy Torres 

Second, we spoke to Nancy Torres, University of 
San Diego (M.S. in Environmental and Ocean Studies) 

Which toxicant best reflects your personality? 
And can you describe your research with emojis? 

Mercury because it is a liquid at standard 
temperature/pressure and I'm a very go-with-the-flow kind 
of person. 

������������������������������ 
If you could answer any toxicology/environmental 

chemistry question (no money requirements), what 
would it be? 

I would work towards finding out how to address 
issues with harmful algal blooms. I know that Sargassum 
seaweed is a major issue in the Caribbean and would love to 
help minimize its negative impacts.  

Who is your science idol, and why? 

Dr. Bethany O'Shea, a professor from the University of 
San Diego's Environmental and Ocean Sciences 
Department, taught my first course covering environmental 
chemistry. She’s done amazing work in the field, makes the 
subject incredibly engaging and fun to learn, and is also just 
a great person all around.  

What song best describes your thesis/research? 

After The Storm by Kali Uchis; I needed to wait after 
the rainy season to start sampling. This song is also just 
good motivation in general.  

 

 
 
 

 

STUDENT CORNER (continued) 

https://www.socal-setac.org/
https://www.socal-setac.org/
mailto:vrenick@ocsd.com
https://www.socal-setac.org/student-resources


 

 

 
 
 

June 2021 
 
June 14 - 17 

2021 Western Dredging Association (WEDA) Dredging Summit and Expo   
https://dredging-expo.com/ | (Virtual) 

June 27 - 30 

SETAC Africa 10th Biennial Conference 
https://www.setac.org/events/EventDetails.aspx?id=1393015&group= | (Kampala) 

June 29 - 30 

California Water Boards Water Data Science Symposium 
https://www.waterboards.ca.gov/resources/data_databases/wq_science_symposium.html | (Virtual) 

 

August 2021 
 
August 16 - 19 

XVI Brazilian Ecotoxicology Meeting- ECOTOX 2020 
https://www.setac.org/events/EventDetails.aspx?id=1342519 | (Gramado) 

September 2021 
 
September 26 - 29 

SETAC Latin America 14th Biennial Meeting 
https://www.setac.org/events/EventDetails.aspx?id=1393019&group= | (Valdivia) 

October 2021 
 
October 12 - 13 

2021 CABW and Cal-SFS Annual Meeting 
https://waterboards.zoom.us/webinar/register/WN_5ln2IwFfTNOi0-vYScP0wQ | (Davis, CA; Virtual)  

October 19 - 20 

Living Shorelines Tech Transfer Workshop 
https://estuaries.org/livingshorelines/2021-living-shorelines-tech-transfer-workshop/ | (Cape May, NJ)  

October 25 - 27 

CALENDAR OF EVENTS 

https://dredging-expo.com/
https://www.setac.org/events/EventDetails.aspx?id=1393015&group=
https://www.waterboards.ca.gov/resources/data_databases/wq_science_symposium.html
https://www.setac.org/events/EventDetails.aspx?id=1342519
https://www.setac.org/events/EventDetails.aspx?id=1393019&group=
https://waterboards.zoom.us/webinar/register/WN_5ln2IwFfTNOi0-vYScP0wQ
https://estuaries.org/livingshorelines/2021-living-shorelines-tech-transfer-workshop/
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California Stormwater Quality Association Annual Meeting 
Recovery and Resilience: Achieving Sustainable Stormwater Management 
https://www.casqa.org/events/annual-conference | (Virtual)  
 
November 2021 
 
November 14 - 18 

SETAC North America 42nd Annual Meeting 
https://portland.setac.org/ | (Portland, OR)  

  

https://www.socal-setac.org/
https://www.socal-setac.org/
https://www.casqa.org/events/annual-conference
https://portland.setac.org/
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SoCal SETAC 2020–2021 Officers 

Past Presidents 

Chris Stransky, Wood Environment & Infrastructure 
chris.stransky@woodplc.com 
Erika Holland, California State University, Long Beach  
erika.holland@csulb.edu 

President Nicholas Hayman, Public Sector 
nthayman@gmail.com 

Vice President 
Karin Wisenbaker, Aquatic Bioassay and Consulting Laboratories Inc.  
karin@aquaticbioassay.com 

Treasurer Joe Freas, Aquatic Bioassay and Consulting Laboratories Inc. 
Joe@aquaticbioassay.com  

Co-Secretary Misty Mercier, Physis Environmental Laboratories, Inc. 
mistymercier@physislabs.com 

Co-Secretary Alvina Mehinto, Southern California Coastal Water Research Project  
alvinam@sccwrp.org 

Webmaster Violet Renick, Orange County Sanitation District 
VRenick@OCSD.COM  

SoCal SETAC 2019–2020 Board Members 
 

 

 

 

 

 

 

 

 

 

 

  

Board Member (2019–2021) 
Public 

Ashley Parks, Southern California Coastal Water Research Project 
ashleyp@sccwrp.org 

Board Member (2019–2021) 
Academic 

Varenka Lorenzi, California State University Long Beach  
Varenka.Lorenzi@csulb.edu 

Board Member (2019–2021) 
Private 

Kate Buckley, Wood. Environment and Infrastructure  
kate.buckley@woodplc.com 

Board Member (2019–2021)  
Student 

Amanda Russell, California State University Long Beach  
arussell3483@gmail.com 

Board Member (2020–2022) 
Public 

Leslie Nanning, City of San Diego, Public Utilities Department  
LNanninga@sandiego.gov 

Board Member (2020–2022) 
Academic 

Andrea Bonisoli-Alquati, California State Polytechnic University, Pomona  
aalquati@cpp.edu 

Board Member (2020–2022) 
Private 

Barbara Orelo, Enthalpy Analytical  
barbara.orelo@enthalpy.com  

Board Member (2020–2022) 
Student 

Kara Wiggin Scripps Institution of Oceanography  
kwiggin@ucsd.edu 
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• Aquatic Toxicity Testing & Consulting 
• Stormwater, NPDES Permit Compliance & Regulatory Support 
• Toxicity Identification/Reduction Workplans 
• Site-specific Sediment & Water Quality Criteria 
• Sediment, Soil, Chemical & Product Testing 
• State-of-the-art 17,000 sq. ft. NELAP/ELAP accredited toxicology 

laboratory open 7 days a week, 365 days a year 
 

Helping Our Partners Navigate Regulatory Waters 

 

4340 Vandever Avenue, San Diego, CA 92120  (858) 587-7333 

www.enthalpy.com  
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