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Spring 2022 Internship Report: NSEA’s Future Leaders of Whatcom
Waters (FLOW)
By Emma Burgess
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Overview

During the spring of 2022 I was a Future Leaders of Whatcom County
(FLOW) intern with the Nooksack Salmon Enhancement Association (NSEA), a
community-based nonprofit organization that educates, inspires, and
engages the community to take action to keep wild salmon here for future
generations.
This paper will provide a background detailing my motivations and the
events that lead me to this internship, a description of NSEA and the specific
projects I completed, a discussion of my personal and professional
development over the course of the spring, and a collection of my pictures
from the season.

Background and Internship Motivations

Last year I earned an Associates Degree in Biology from Whatcom
Community College, and I am currently a junior studying Environmental
Science with an emphasis in freshwater and terrestrial ecology. Fueled by my
love for nature, I long to better understand the scientific intricacies of the
natural systems that breathe life into the land that sustains us, such as the
forests, mountains and bays. In my lifetime I plan to use scientific
understanding to pursue remedies for the harmful human institutions and
values that underlie unsustainable ways of living.
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While searching for an internship opportunity in the autumn of 2021, I
kept the following criteria in mind; I wanted the internship to be offered
through a local organization because Bellingham is my hometown and many
of my professional goals are centered around stewardship and research in
service of this area; I hoped to find an internship that offered field experience
and on-the-job training; finally, I was looking for a paid position, so that I
would not have to juggle an additional job on top of school and an internship.
I was particularly drawn to the protection and restoration of local
watersheds because it aligned with my area of emphasis in school. For the
past four years I had pursued volunteer opportunities through local
organizations with the hope of furthering my connection with the natural
world through service; I was an active volunteer with Northwest Salmon
Enhancement Association, Whatcom Trails Association, Whatcom County
Amphibian Monitoring Program, Washington Land Trust, and completed
projects with the WCC Environmental Club. I attended work parties about
twice a month for the past three years.
One of my favorite experiences was tagging along with Monique
Brewer, my Chemistry Professor at WCC at one of the newly acquired WLT
sites along the Nooksack. That day we worked with Dr. Stephen Nyman and
the Whatcom County Amphibian Monitoring Program to identify endangered
Oregon Spotted Frog (OSF) egg catches in a marshland by the Nooksack . We
strapped on our waders and spent the day walking in slow circles around the
march, eventually identifying multiple OSF catches near the end of the
wetland. To this day, that is my favorite field experience; it was marvelous to
successfully identify the OSF’s, thereby protecting the land from harmful
development in the future. Plus, it was just fun to wade around among the lily
pads and mud.
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Dr. Nyman admiring an egg catch (above) and Rana pretiosa, Oregon Spotted Frog (below).
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The muddy survey crew (above). Photographs taken on my Grandpa’s film camera.

Another memorable experience was last autumn on Make a Difference
Day; Washington Conservation Corps and Whatcom Land Trust led a
restoration event in memory of a close family friend and stewardship director,
Nick Sailing. We removed invasive scotch broom and planted native Doug firs
and Western red cedars in its place. I learned while working that day that the
creek running through this property provides spawning habitat for all five
salmon species.
While researching internship opportunities I discovered that NSEA
offers a Future Leaders of Whatcom Waters (FLOW) internship twice a year.
FLOW is a “paid internship program that focuses on the aspects of NSEA’s
work- stream restoration, environmental education, and community
outreach. The reciprocal nature of the FLOW Program allows people to gain
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valuable professional development & real-world work experience while
allowing NSEA to increase our capacity to accomplish more on-the-ground
work and improve our programs” (NSEA 2022).
When I discovered that NSEA offered a spring internship, I was
overjoyed! Not only was the NSEA mission deeply aligned with my personal
purpose and area of degree emphasis, but it would also be an opportunity for
me to explore possible future employment pathways, such as environmental
education, restoration, and community outreach/engagement. As a 1st grade
student at Parkview Elementary, I had participated in the Students for
Salmon program offered by NSEA, and so I would also be able to give back to
a program that helped me develop a personal connection to our local
watershed and to salmon as a youth.
I took a moment to reflect on my childhood, remembering all of the
times that salmon had touched my life. I thought of my 1st grade class
romping through a field of horse patties behind our school, tiny cups of
salmon fry in hand, and releasing them into Cornwall Creek. I had named my
fish Bubbles, and my best friend had named hers Sharky; we stood hand in
hand and watched the little fry disappear into the downstream currents,
waving and wishing them good luck.
I remembered our neighbor Dan, who would bring home huge salmon
from Lummi every year; he showed my sister and I how to clean and smoke
the fish. The gulls, crows, and an occasional eagle would swoop down for the
fish innards, recycling the precious sea nutrients back into the natural world.
I remembered the ancient dark-bodied salmon I found slowly
swimming upstream in Icicle Creek outside of the mountain town of
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Leavenworth on a late-summer day. I didn’t know it then, but this beautiful
fish had faced an unimaginable journey and defied all odds to return to her
spawning grounds. Out of the 1.2 million Chinook that travel downstream
every year from the hatchery, only 1000 fish return to Icicle Creek (Pinnix
2022).
I thought about a book I had finished earlier in the year that had
inspired me to continue pursuing my dreams of being a scientist called
“Finding the Mother Tree” by Suzanne Simard. It's an autobiography
depicting her journey as a forward thinking naturalist, a female scientist, and
professor in the department of Forest and Conservation Sciences at UBC; she
is both a teacher and a mentor to me. This book discussed her life as a young
woman, followed by her research on the underground mycorrhizal fungi
networks in forests that allow trees to nurture other trees by sharing water,
carbon, and other precious nutrients. In her research, she used rare carbon
isotopes as markers in experiments, both in the field and in greenhouses, to
measure the amount of carbon shared by trees of different species. She
discovered, amongst other things, that Douglas Firs and Birch share carbon.
This discovery was very important because the forestry practices of the time
were very harsh on the native plants and trees. Foresters used aggressive
cutting techniques and dangerous chemical herbicides on the non-timber
plants, including the Birch that were thought to hinder the growth of Doug
Fir timber plots. Using evidence from her research, Simard was able to
propose a different way to “tend” forests--one that did not involve the
complete destruction of native shrubs and trees. Participating in this field of
research like this appealed to me very deeply, because I believe a deep
understanding of the complicated forest networks could provide our species
with alternative and sustainable forestry practices to clear-cuts. Finding this
solution would be a step in the direction of a sustainable future here on Earth.
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The book ends with a discussion of her current field of interest, which is sea
nutrient distribution throughout forests, a process that is driven by salmon
runs and aided by the predators who hunt salmon and leave their remains in
the forest. The precious nutrients from the decomposing fish are absorbed
into the mycorrhizal network underground and the wealth is redistributed by
ancient Mother Trees amongst the younger members of the forest around
her.
All of these connections fell into place all of a sudden, and I knew this
was the internship to pursue. This opportunity appealed to me deeply as a
young woman who intends to weld science in service of stewardship and
conservation for the Salish Sea and the many creatures that I love so deeply. I
applied for the FLOW internship, and was accepted for the position, along
with my five fantastic co-interns, in January of 2022.

NSEA’s Spring 2022 Community Program Intern team. From left to right: Emma Burgess,
Aja Irons, Allison Greener, Megan Fritz, Zara Wiley, and Olivia Marsh.
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Introduction to NSEA and FLOW

During the spring of 2022 I was a Future Leaders of Whatcom County
(FLOW) intern with the Nooksack Salmon Enhancement Association (NSEA), a
community-based nonprofit organization that educates, inspires, and
engages the community to take action to keep wild salmon here for future
generations. NSEA believes that salmon are an essential part of our
environment, culture and economy, and envisions sustainable ecosystems
with healthy watersheds and habitat conducive to producing abundant
salmon that are protected and preserved by a caring and engaged
community (NSEA Promise).
Going into the internship, the intern team spent a day creating
individual goals for the term. I hoped to learn more about the natural systems
that support salmon populations, and specifically how ecosystems are
benefited by the presence of a vibrant salmon population. I wanted to learn
about our local watershed, the projects NSEA was currently working on to
improve its health, and how I could best contribute to their mission during my
internship term. Additionally, I wanted to gain confidence speaking about all
of this information so that I could teach others about the importance of these
systems. More than anything, I want to begin my journey as a steward to the
land, and gain skills as a riparian restoration specialist to apply to my future
professional work.
This internship had two main components: Students for Salmon field
trips during the week, and community volunteer work parties every Saturday.
It was specifically designed to “support 4th grade field trips on Wednesdays
and Fridays by leading an education station and providing students with a
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hands-on learning experience about salmon habitat including water quality,
native plants, and macroinvertebrates” (NSEA 2022).

Leading a group of
field trip students
through Cornwall Park
to a restoration site.

Field Trips
Bright and early on Wednesdays and Fridays, we would pack our trucks
full of gear for the field trips. Three interns would attend each field trip, one
intern per station (water quality, native plants, and macroinvertebrates). We
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would drive out to the site and set up our stations before the students arrived.
The students split into groups of 5-10 and rotate through the stations.
1.

Observational Habitat Assessment

We begin by taking our small groups to a location where we can see the
stream. We ask the students to write down what they see, hear, and smell. We
encourage them to ask questions and make connections to what they have
been learning in class about riparian systems: how the biotic and abiotic
factors are interacting and how human influences can negatively impact
riparian health. The students will then make a hypothesis based on their
observations, and write down if they think the stream is an excellent, fair, or
poor habitat for salmon.

Fairhaven Creek
observational habitat
assessment site on a rainy
field trip morning.
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2.

Macroinvertebrates

Before the students arrive, the intern leading macros would use a D-net to
collect macroinvertebrates from the stream. We stored them in a white bin
full of water to make it easy for the students to find them. Once the students
arrive, we would discuss the role of macroinvertebrates in a river;
macroinvertebrates scavenge for dead or decaying bacteria, plants, and
animals, which helps recycle nutrients back into the system and they are an
important food for fish (including salmon), birds, amphibians and reptiles. The
students would draw and identify a macroinvertebrate using the Key to
Macroinvertebrate Life in the River (below).

We would then compare the species we found to the macroinvertebrate
Pollution Tolerance Index (below) to determine how polluted the water is, and
make a hypothesis about whether or not the river is a healthy habitat for
salmon based on our macroinvertebrate observations.
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3.

Water Quality

At the water quality station, we would teach the students how to measure the
pH, turbidity and temperature of the stream from a large sample of water we
collected earlier in the morning. We would record our findings in our
Students for Salmon journals, and draw a hypothesis about the health of the
river habitat for salmon based on our water quality observations.
13

Collecting
macroinvertebrates in
the Nooksack
by Vander Yacht
Park in
Ferndale.

4.

Native Plants

Native Plant identification was my favorite station to teach. I would begin by
asking the students a series of questions about the flora around us:
~Can you see any trees without leaves around us right now? (yes!)
~Do you think they are dead or are they still alive? (alive!)
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~These are called Deciduous trees; in the autumn their leaves turn orange
and red and many of the leaves fall into the river. Why would this be beneficial
for the river? (food source!)
~Who eats leaves? (macros!)
~And who eats the macros? (salmon!)
~Do you see any green trees with needles? (yes!)
~These are called coniferous trees; they provide shade all year round. Why
would this be beneficial for the river? (to keep the river cold, clean, and clear!)
I would then lead a round of Each One Teach One where the students would
learn about both native and invasive plants and record facts in their Students
for Salmon Journal. A student favorite was always Oso Berry (pictured below)
because of its fresh cucumber springtime smell. At the end we would draw
another hypothesis based on the plant observations.
5.

Final Conclusion

We would make a conclusion based upon our hypothesis from the three
stations. The students would write down “I think _____ stream is an (excellent,
fair, or poor) habitat for Pacific salmon because ______.”
6.

Lunchtime

The best time of day!
7.

Stream Restoration Activity

The last activity of every day would be a restoration project. Usually we would
remove Himalayan Blackberry or English Ivy from the site. Ideally by the end
of the project the students would understand how removing invasives from
riparian zones provides room for the native plants to flourish and how this in
turn benefits salmon.
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Oemleria
cerasiformis, a
common native
plant for Each One
Teach One.

Work Parties
On Saturdays, NSEA held community work parties that were open to
the public. They took place on restoration sites throughout Whatcom County,
where we would plant native shrubs and trees and remove invasive plants.
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Actually getting the work done was always second to our efforts to connect
with community members, although we always got everything completed
thanks to the enthusiastic volunteers.

Early morning site
walk-through with the
intern team on
California Creek in
Blaine.

For the work parties, the intern team would arrive at NSEA around 5:30
on Saturday morning to pack the trucks and gather tools. Then we would
drive out the site, set up our tents and distribute the tools around. Volunteers
would arrive around 10 and stay until noon. As an intern, my job was to lead a
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small group; I would introduce myself and NSEA, give a brief site history, say a
land acknowledgement, and talk about our plan for the day. I demonstrated
how to use the tools safely (we mostly used shovels, loppers, hori horis, and
clippers) and would give either a planting demonstration or an invasive plant
removal demonstration, depending on the needs of the site. Throughout the
work parties, my job was to engage with the volunteers, and start
conversations that might hopefully inspire them to take future actions in their
lives to preserve salmon habitat and salmon populations. At the end of the
day, we would return to NSEA to wash shovels and work gloves and debrief
the day before heading home, tired and happy.

The picture above is from a work party at Squalicum Creek Park; imagine how much effort it
must have taken to pull this huge Himalayan blackberry root from the Earth!
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WCC team members assemble blue tubes, which we use to protect the stems of newly-planted
native trees and shrubs from rodents and grazing deer, by Connelly Creek (above). Volunteers
remove Himalayan blackberry removal from a site along the Nooksack River (below).
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Additional Projects
Other projects we worked on during this term include nursery tending,
a native plant sale partnered with the NSEA Whatcom Conservation Corps
Crew, and a Salmon Trivia night at Zeeks Pizza which served as a fundraising
event for NSEA. The plant sale was incredibly successful, and packaged and
sold over 1000 orders of native plants. The trivia fundraiser was a great
opportunity to engage with the community; I was inspired by how many
people showed up to enthusiastically learn about salmon and support NSEA!

Pinus contorta in the
NSEA nursery.
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Reflection and Conclusion

It has been very impactful to work for an organization that taught me
about this incredible keystone species as an elementary schooler. The feeling
that comes from participating in a cyclical pattern on environmental
education and service of the natural world is quite special. I feel deeply in
touch with my homeland and thankful to have begun my stewardship
journey before graduating.
I felt well-prepared as a College of the Environment student. In a
previous quarter I learned that salmon have gone extinct in 40% of their
historical range, and that 19 populations of Pacific Northwest salmon are
threatened under the Endangered Species Act, and was able to use this
knowledge while engaging with the community at work parties. This
internship experience truly deepened my understanding of salmon. I learned
that salmon are truly an essential part of the environment and connect many
ecosystems along their journey, and that they also are of significant cultural
importance to the people of the Lummi Nation and the Nooksack Tribe who
have stewared this land since time immemorial.
This position taught me how to embrace what it means to be a
change-maker. It pushed me past my limits, physically and mentally, and
supported me in becoming a stronger leader. A major component of this
experience was learning how to lead a group of people and successfully
complete a goal together, whether they were children, adults, or coworkers. I
feel more comfortable initiating suggestions in professional groups and can
speak knowledgeably with the public about riparian restoration projects,
watershed goals, and salmon habitat recovery. The five other interns and I
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became a cohesive, collaborative, powerful team over the course of the
internship. We communicated with ease and completed tasks fluidly,
improving and organizing the systems to maximize efficiency when possible.
We relied on one another and encouraged individual and communal growth.
I am translating some of the skills I learned from this NSEA internship to
a Sustainability Pathways Fellow this summer where I will work for the
Cascades Carnivores Project (CCP). The CCP is a conservation science
non-profit founded by Jocelyn Atkins. They are conducting research aimed at
understanding the conservation needs of mountain carnivores and alpine
ecosystems in the face of a changing climate. Their work informs
conservation strategies and effective management actions for wolverines,
Cascade red foxes, Canada lynx, and fishers, and raises public awareness and
support for the protection of mountain ecosystems (Cascades). I will spend
my summer in the backcountry identifying carnivore scat and setting up
wildlife cameras. This is my dream job, and I wouldn’t have received this
position without the experience I have from my NSEA internship. I am so
thankful for everything I have learned so far, and excited to continue my
journey in land stewardship this summer while learning more about the
natural world and gaining experience for my professional work in the future.
This internship was also instrumental in guiding my professional path
because I was able to practice and facilitate informal environmental
education. Someday, when I am too tired to keep working in the field, my goal
is to become a secondary teacher or environmental educator; I believe that
intimate connections with nature at a young age are the only way for people
to grow up and truly care about the health of the natural world around them.
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Furthermore, as we seek solutions to some of the planet's most
challenging problems, it is increasingly important that women's perspectives
help guide the direction of scientific inquiry and technological innovation. I
believe that more women in science will boost innovation, creativity and
collaboration. Adolescent girls need more women science teachers to serve as
positive role models for STEM fields. Additionally, with more women in STEM
fields, the science and technology enterprise will more directly reflect all
users. As a female scientist and teacher, I would love to make it seem more
possible for young women to follow scientific pathways in their lives; this
would benefit both the Earth and the equity of the human race.
This internship helped me learn that sustainability means finding a
planetary balance; a place where our species acknowledges its “place in the
family of things” (Oliver). There are so many pieces that fit into the landscape
of a sustainable future, and everyone has a role to play. It is necessary to
continue pursuing a deeper scientific understanding of the Earth, such as the
nutritional importance of migrating fish for an ecosystem or the habits of
elusive and historically mistreated alpine carnivores, because we are faced
with an intense and time-sensitive challenge: to overcome our tendency for
greed, hunger for power, and our inability to see the effects of our lifestyle on
other species. My generation has been tasked to overcome these
shortcomings and find solutions to our problems quite quickly. We must
swiftly rise to the challenge before the precious biodiversity of the remaining
natural spaces is lost to the threats of habitat destruction and the impact of a
warming climate. We can rely on the empathy, sentience, and intelligence of
our species to lead us towards a sustainable future. This challenge will be the
center of my life’s work, and the internship experience I received in the FLOW
program was a very impactful and important experience to have along my
journey.
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