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Over the past year, The Watershed Center has been investigating the natural

resilience of our watersheds here in the St. Vrain Basin. While much of our

work focuses on strengthening watersheds to withstand future challenges like

fire, flood, and climate change, the truth is that watersheds are naturally

equipped to handle many of these challenges on their own. While human

activity has shaped our watersheds in many ways, we are encouraged to see

their resilience and capacity for recovery.

After the 2020 fires, there were concerns about how the landscape would

recover. Would forests turn to grasslands? Would invasive plants dominate?

Would rivers be choked with pollutants? While some answers are still

unknown, we’ve found positive signs. Plant and insect communities are slowly

recovering, and we know that preparing the land for fire can help speed up

recovery.

Some challenges, like ongoing impacts from historical mining, are more

persistent. Even with significant reclamation efforts, mining still affects water

quality in some areas. The Watershed Center and our partners are working

hard to understand these issues and find solutions.

As we continue to learn about our watersheds, we’re also discovering new

challenges and opportunities. Invasive species like the New Zealand mudsnail

pose threats, but species like beavers offer hope for improving watershed

health. These are the topics we’re just beginning to explore, and we hope

you’ll join us as we continue this journey.

SCIENCE OF THE ST. VRAIN
OFFERS HOPE



Learn about how the 2020 Boulder County wildfires affected plants and aquatic insects in the St. Vrain
Watershed, and what humans can do to help prepare the land for next time.

EVOLVING LANDSCAPES: LEARNING FROM RECENT IMPACTS

CONTENTS

THE BALANCING ACT: TACKLING PERSISTENT CHALLENGES
Learn about the long legacy of mining impacts in our watersheds and how they affect
water quality.

A PATH FORWARD: IDENTIFYING EMERGING
PRIORITIES
Learn about two wildlife species in the St. Vrain
Watershed that could have outsized 
impacts on ecosystem health.

Watersheds today face ever- increasing chal lenges:  f loods,  f ires,  droughts,  c l imate change,
and more.  The Watershed Center’s  Science Program works to understand and priorit ize these

chal lenges by monitoring condit ions and col laborating with partners in watershed health.  
Read on for key takeaways from our work!

Check out our full data and
report archive at 
watershed.center/data-reports

These are just the highlights!

https://watershed.center/data-reports/


Post-fire proportion of native (green
portions of bars) and introduced (purple
portions of bars) ground vegetation
cover at three different monitoring sites.
Panels show results across the three
sites in mitigated/thinned forest
treatments and unmitigated/unthinned
forest treatments. The dashed line at
0.50 represents the 50% proportion line
as a visual aid.
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The Takeaway: At Site #1 (see chart above), forest mitigation had no impact on vegetation regrowth. At Site #2,
mitigation seemed to encourage native plants. At Site #3, the opposite occurred, likely due to a history of overgrazing
and non-native seed introduction. While our results varied, it’s clear that human activity can affect how land responds
to fire, and science tells us that thinning in these forest types does help them respond positively after a fire. As
watershed stewards, understanding the level of influence we have on the land only highlights the importance of
ensuring our impact is a positive one!

High-severity fires result in high tree mortality
and burn most of the plants on the forest floor.
In order to decrease negative impacts of wildfire,
humans can conduct mitigation. One type of
mitigation is forest thinning, which removes
some trees to reduce the likelihood of high-
severity fire. 

For three years after the 2020 fires, we studied
how understory plants grew back at three burn
sites. Some of these areas had been thinned
before the fire, while others had not. This
allowed us to compare how pre-fire treatments
might effect post-fire outcomes. 

EVOLVING LANDSCAPES: 
LEARNING FROM RECENT IMPACTS

In mid-October of 2020, the Lefthand Canyon Fire and the Calwood Fire collectively burned over 10,500 acres
of the St. Vrain Watershed. 

The Problem: Wildfires impact our watersheds across all systems and have far-reaching implications for
watershed health. 

The Question: The Watershed Center investigated understory plant recovery after fire by comparing native
and introduced (non-native) plant regrowth in burned areas at both mitigated and unmitigated sites.



Without plants to hold soil in place, high rates of erosion are
common after a high-severity wildfire, and rivers can become
filled with sediment.

Photo: Watershed Science and Design

Water samples collected from upstream of the burned area
(left), just downstream of the burned area (middle), and a
few miles downstream of the burned area (right). 
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The Takeaway: We saw a decrease in number of insects from sensitive groups at sites directly downstream of burns
(Impacted #1 below), but only in the first year after the fire. Fortunately, these numbers recovered quickly, and we
observed far less impact further downstream (Impacted #2 below), suggesting that fire impacts to water quality are
localized and rivers began to recover after the first year. 
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Multi-metric index (MMI) scores at a
reference site (located upstream of the
Calwood Fire) and two impacted sites
(each located downstream of the
Calwood Fire) from 2020-2023. The
MMI score is a single number calculated
from several metrics from the entire
aquatic insect community. Higher
scores suggest better water quality.
Yellow bars represent the first year
monitored after the Calwood Fire
(2021), and blue bars represent other
years monitored (2020, 2022, 2023).

The Question: The Watershed Center investigated how rivers respond to fire by studying aquatic insect populations in
the creek. Insects can be a good indicator of water quality when we focus on groups that are generally highly sensitive
to pollution. When we see fewer insects from sensitive groups, it’s a sign that something is up!

After a fire, humans can
work to contain erosion
while watershed vegetation
has a chance to recover.
Here, The Watershed
Center and Cal-Wood
Education Center install
strawbale check dams to
help protect rivers from
post-fire erosion.

While it is good to see water quality and insects recover, it's important to remember that wildfires can have
significant impacts on water resources and other fish and wildlife. Luckily, there is work we can do to help!



Post-treatment view of Captain Jack Mill
superfund site on Left Hand Creek.

A 1/4 inch thick gray precipitate mat forms
on the stream bed at the Above Yellow Girl
site on Little James Creek.

Clear water flows in James Creek further
down the canyon.

Mining came to the St. Vrain Watershed in the 1860s with the discovery of valuable mineral deposits west of
Boulder, and it wasn’t long before water quality issues followed. Unfortunately, we still see local water quality
impacts from abandoned mines today. 

THE BALANCING ACT: 
TACKLING PERSISTENT CHALLENGES

The Problem: Colorado watersheds continue to see impacts from historical mining activities.

Check out our Upper Left Hand Water
Quality Monitoring Story Map

to get the full picture!

The Takeaway: Mining impacts are complicated and require adaptive
management to drive lasting improvements. While the Upper Left Hand
Watershed still experiences fluctuations in water quality from mines and
cleanup efforts, water quality downstream remains promising.

The Question: The Watershed Center currently monitors water quality at
nine river sites related to abandoned mines in an effort to understand
where in the watershed we see affects from historical mining activities.

The Captain Jack Mill Superfund site has historically affected Left Hand
Creek’s water quality as far downstream as Highway 36. However, since
expanded mine water treatment began in 2020, water quality at
California Gulch—a key monitoring site just downstream—has improved.
The Watershed Center continues collaborating with EPA, CDPHE, and
partners to optimize treatment efforts and monitor creek health.

CLEANUP SOLUTIONS BOOST CREEK HEALTH

Above Yellow Girl, a monitoring site on Little James Creek below
Burlington Mine, continues to show ongoing water quality issues despite
voluntary mine cleanup in the early 2000s. These issues are likely due to
damage to from the 2013 floods. To improve water quality, The
Watershed Center is monitoring the site and working with partners to
find the causes and solutions, though we face challenges due to site
access and the site’s complicated history.

PARTNERS PERSIST THROUGH CHALLENGES 

Thanks to all the cleanup efforts and ongoing monitoring in our
watershed, our data now show that the effects of mining are mostly
limited to the upper parts of the watershed. Although some tests in the
upper creeks show levels above standards, these problems diminish or
disappear as we monitor further downstream.

WATER QUALITY IMPROVES DOWNSTREAM

https://storymaps.arcgis.com/stories/8f1389496b614f988abb48e7559688bf
https://storymaps.arcgis.com/stories/8f1389496b614f988abb48e7559688bf


A PATH FORWARD: 
IDENTIFYING EMERGING PRIORITIES

The Problem: Wildlife can present both challenges and opportunities for human residents of the
watershed. As stewards of our land, we must find ways to coexist with all who call this watershed home. 

The Takeaway: Beavers have exciting potential for building watershed resiliency and invasive mudsnail
population issues require all of us to do our part.

The New Zealand mudsnail is a watershed visitor having a major
impact. They haven’t been around long in this part of the world,
but where they do exist they have the power to decrease fish sizes
and numbers, which is bad news for the watershed.

Because these tiny snails are so good at spreading, the best
solution is to simply manage their presence as best we can.
Luckily, area resource managers were quick to come together on
this issue and have been working together to track and limit the
spread of mudsnails.

New Zealand mudsnails on the bottom of a shoe

New Zealand mudsnails size compared to a dime

If you value our watershed’s rivers, you
can help meet this challenge! To learn
more about what you can do, check out the
Story Map here or use the QR code.

Beavers have long been a part of western watersheds, and their techniques are so effective that humans
sometimes mimic their work in river restoration. As we monitor watershed conditions, we’ve noticed that
some of our data collection sites with beavers or beaver-like structures have the highest numbers of native
plants compared to non-native ones. Could beavers really be helping native plants thrive? While beavers can
be troublesome neighbors sometimes - think chewed-down trees or flooded roads -  their work can also make
watersheds more resilient. We hope future research will teach us more about how beavers are impacting our
shared habitat, and how we can peacefully coexist with our busiest neighbors.

Did you know there are beavers at work in the St. Vrain Basin? 

https://storymaps.arcgis.com/stories/a86fd0e108f542849fc54794b0e7cd05


www.watershed.center

@watershed.center

The Watershed Center

T H E  W A T E R S H E D  C E N T E R
P . O .  B O X  1 0 7 4  
N I W O T ,  C O  8 0 5 4 4 - 0 2 1 0

Subscribe to our newsletter and follow
us on social media to stay informed
about current watershed news, events,
and ways to get involved. We can’t wait
to connect with you!

The Watershed Center extends our
deepest gratitude to the funding
partners that made this report possible
through their support of our Adaptive
Management at Scale project:
Boulder County Parks and Open
Space, City of Boulder Open Space and
Mountain Parks, City of Longmont,
Colorado Water Conservation Board,
Left Hand Water District, Keep it
Clean Partnership, Mile High Flood
District, and St. Vrain and Left Hand
Water Conservancy District. 

We are also grateful for the numerous
other partners and funders that
participate in and support our adaptive
management process for science and
collaboration.

THANK YOU! JOIN OUR
COMMUNITY

Use the QR code or 
click the link
to join our mailing list

https://www.instagram.com/watershed.center/
https://www.instagram.com/watershed.center/
https://www.instagram.com/watershed.center/
https://watershed.center/newsletter-signup/

