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Introduction

Project Description

The Jamestown Fire Mitigation Project was funded by the St. Vrain and Left Hand Water Conservancy
District, coordinated by The Watershed Center, and implemented by Lefthand Fire Protection District
following a forest management plan developed by Boulder Valley and Longmont Conservation Districts.
Building off of collaborative planning by the St. Vrain Forest Health Partnership, this project was
developed to achieve multiple goals including to:

e Reduce crown fire hazard and increase post-fire resiliency.

o Reduce density of overstory and understory trees such that active crown fire
potential is reduced in up to or beyond modeled 90th percentile weather
conditions.

e Protect water resources in Jamestown and downstream of the project area.

o Reduce harmful amounts of sedimentation in James Creek during treatment.

o Decrease the likelihood of high-severity wildfire, which can cause hydrophobic
soils and excessive sediment inputs.

In total, this project led to fire mitigation being completed across 43 properties and ~28 acres (see
Appendix A for project map).

Justification for Project Monitoring

Monitoring for this project was designed to determine the type and degree of impact that project work
had on the primary project objective (i.e., fuels reduction for fire mitigation), as well as secondary
objectives related to ecology (e.g., minimal impacts on invasive species and water quality) and social
dimensions (e.g., positive experience in project process, understanding of forest ecology, willingness to
work with project partners again). All parties involved in funding, coordinating, and implementing this
project have an interest in seeing similar projects taking place throughout the watershed in the future. To
this end, data from this project will be used to inform future project design and methods.

Summary
e The density of overstory and understory trees decreased such that active crown fire potential was
reduced. Thus, the likelihood of high-severity wildfire was decreased which decreases potential
for hydrophobic soils and excessive sediment inputs from the project area if a fire were to occur.
o Prior to project completion, there were an average of 1,204 trees per acre. Post-project,
there are an average of 80 trees per acre.
o The modeled fire type for the pre-project forest under severe conditions is a conditional
crown fire. For the post-project forest, the modeled fire type under severe conditions is
a surface fire, showing that a fire is now much less likely to reach the tree canopy.
o Substantially higher wind speeds (48 mph post-project, compared to 15 mph post-
project) are projected to be necessary to cause an active crown fire in the post-project
forest.
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The pre-project modeled total flame length was 47 feet and the post-project modeled
total flame length is 7.7 feet.

e Project implementation did not result in an increase in invasive plant species.

e Projectimplementation did not result in significant impairments to the benthic macroinvertebrate
community in James Creek.

e Project implementation did not result in harmful amounts of sedimentation in James Creek.

e In surveys of project participants (landowners), we found that the majority of respondents:

O
O

O O O O

Maintained an understanding of forest ecology and fire throughout the project period.
Understood the project process and how to interact with the different stages of project
implementation.

Felt that individuals and communities should take responsibility for wildfire mitigation.
Had an overall positive experience with the project process.

Would be willing to engage with project partners again.

Felt the Jamestown project was a success.
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Project Monitoring Results

Ecological Indicators

Modeled Fire Behavior

To understand the effects of this project on fire behavior and risk, we conducted modeling (in FVS, the
Forest Vegetation Simulator) with pre-project and post-project forest structure data. Under severe
conditions, the total flame length, which models the crown and surface fire activity, changed significantly
between pre- and post-project conditions. The pre-project total flame length was 47 feet and the post-
project total flame length is 7.7 feet. This demonstrates a significant reduction in fuel loading for the post-
project forest. Further, the projected fire type under severe conditions is a conditional crown fire for the
pre-project forest. For the post-project forest, the projected fire type under severe conditions is a surface
fire, showing that a fire is now much less likely to reach the tree canopy regardless of the conditions. The
probability of tree torching under severe and moderate conditions has also decreased significantly. The
crowning index, which is an output that indicates the 20-ft wind speed required to cause an active crown
fire, has increased from 15 mph (pre-project) to 48 mph (post-project). This means that substantially
higher wind speeds are projected to be necessary to cause an active crown fire in the post-project forest.
Lastly, the canopy height has increased from 5 feet (pre-project) to 23 feet (post-project), meaning that
the project has significantly raised the base of the forest canopy above the forest floor relative to what it
was before the project. All of these outputs demonstrate meaningful impacts to the ways that fire is now
projected to interact with this forest and display the efficacy of the work that was completed.

Forest Structure

To assess whether we met project goals in terms of altering forest structure, we collected data before and
after project implementation utilizing standard forest inventory methods at five plots (one plot per every
~5 acres). Prior to project completion, there were an average of 1,204 trees per acre. After project
completion, there were an average of 80 trees per acre. Historically, when humans were not suppressing
fires as frequently and fire regimes were intact, there were ~129 trees per acre in a similar location at the
same elevation. However, because this project occurred in a community where there are homes and lives
at risk, it was appropriate to prescribe a treatment that would result in fewer trees per acre than the
historical average. The substantial difference in the number of live trees per acre between pre- and post-
project data is largely due to the number of small trees removed. That is, prior to the project, the majority
of trees were 2”-4” in diameter (Figure 1). After the project, these size classes were absent at our
monitoring sites because these trees were removed due to their contribution to the transfer of fire from
the ground to the canopy (Figure 2). After project implementation, there is a diversity of tree species but
the forest is dominated by Ponderosa Pine, which is the fire-adapted forest type at this elevation.
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Jamestown Pre-Project Conditions
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Figure 1. Pre-project forest structure. The y-axis represents the number of live trees per acre, while the x-
axis represents each size class of tree (based on Diameter at Breast Height or DBH). Colors represent
different species (light green = all species, blue = Ponderosa Pine, yellow = Douglas-fir, and dark green =
Rocky Mountain Juniper).

Jamestown Post-Project Conditions
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Figure 2. Post-project forest structure. The y-axis represents the number of live trees per acre, while the
x-axis represents each size class of tree (based on Diameter at Breast Height or DBH). Colors represent
different species (light green = all species, blue = Ponderosa Pine, yellow = Douglas-fir, and dark green =
Rocky Mountain Juniper).
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To track impacts of forest management on understory vegetation, particularly non-native invasive species,
we used a point-intercept transect method. In this method, transects are laid out at each monitoring plot,
and observations of plant species are made at set intervals. Each observation at these intervals is referred
to as a “hit”. Species that are observed within a 1 meter buffer of each transect and not already included

as a “hit” are recorded as “present”.

After projects, we may anticipate an increase in invasive species presence due to the disturbance caused
during project implementation. However, we found that there was a higher proportion of native plant
individuals (Figure 3) and a greater number of native plant species present (“species richness”) as
compared to non-native plant species (Figure 4). In addition, we found that there were diverse growth
forms of plants present at most monitoring sites, indicating that understory plants such as forbs,
graminoids, and shrubs are not declining after project implementation (Figure 5). Based on these
combined results, we do not observe a need to conduct post-project restoration of understory vegetation.
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Figure 3. Mean number of individuals per site. The y-axis represents the total number of species (including
only direct hits) observed per site, and the x-axis indicates native status. Error bars represent one standard

error + the mean.
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Figure 4. Mean species richness per site. The y-axis represents the total number of species (including
direct hits and presence within 1 meter) observed per site, and the x-axis indicates native status. The blue
bar represents the number of native species, and the orange bar represents the number of non-native
species. Error bars represent one standard error + the mean.
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Figure 5. Mean number of individuals of varying growth forms per site. The y-axis represents the total
number of species (including direct hits and presence within 1 meter) observed per site, and the x-axis
represents different growth forms (e.g., graminoids, forbs, subshrubs, shrubs, and trees). Error bars
represent one standard error + the mean.

Benthic Macroinvertebrates
To track impacts on water quality in creek reaches immediately adjacent to the project site, we
conducted benthic macroinvertebrate (BMI) sampling in James Creek along Main Street during the fall of
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2022 and 2023. Samples were collected using the CDPHE kick net sampling protocol. Samples were
stored in a jar in a 75% ethanol and water solution and sent to Timberline Aquatics for taxa
identification and metric calculation. BMI sampling occurred downstream of project implementation.

We did not observe any significant impairments to the BMI community as a result of project activity (Fig.
6). For metrics that have State of Colorado established thresholds (i.e., MMI, HBI, TIV, and Diversity), all
metric values were above or below respective thresholds, which indicates that no impairments
occurred. Across all metrics, there was slight variation between pre- and post-sampling, which we
attribute to normal annual variation.

The most notable change between sampling events was in the EPT/Chironomid ratio. This was due to a
slight decrease in percent of EPT taxa and a slight increase in percent of Chironomid taxa observed from
2022 to 2023, which led to a large change in the EPT/Chironomid ratio in 2023. EPT taxa represent taxa
from Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies) orders. They are
especially sensitive to pollution impacts, and a low overall percentage of them in the sample can suggest
water quality issues are present. Taxa from the Chironomidae family are tolerant to pollution impacts,
so a large overall percentage of them in the sample can also suggest that water quality issues are
present. Given that in the 2023 sample, the overall percent of EPT is high and the overall percent of
Chironomids is low, we do not believe there are any significant water quality issues present.
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Figure 6. Benthic macroinvertebrate (BMI) results from pre- and post-sampling at Main Street in
Jamestown, Colorado. Each panel represents a different metric calculated from the BMI community. The
x-axis shows results from pre- (Fall 2022) and post- (Fall 2023) sampling. The y-axis shows the metric
value. For MMI, the horizontal dashed and solid red lines represent the attainment and impairment
thresholds, respectively, as determined by the State of Colorado. For HBI and Diversity, the horizontal
solid red line represents the impairment threshold as determined by the State of Colorado. For TIV, the
horizontal red line represents the impairment threshold as determined by the State of Colorado.
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Total Suspended Solids

To track any impacts of the project on water quality in adjacent creeks, we conducted analyses of Total
Suspended Solids (TSS). We collected samples at multiple points in time at sites both upstream (“control”)
and downstream of active project implementation (Figure 6). While we did see differences in TSS values
across time, this is most likely due to seasonal variability in flow. In May of 2023, there was a lower TSS
value for sampling site E as compared to site D. Importantly, these are both downstream sites and neither
value reaches a threshold of concern. The difference between these two sites is likely because the majority
of the flows after the confluence of James Creek and Little James Creek (site E) are made up of flows from
James Creek. Thus, the decrease at site E compared to site D is likely because James Creek had lower TSS
values than Little James Creek. Beyond expected differences in TSS across seasons and sites, there were
no concerning differences between upstream (“control”) and downstream TSS values on any date. In
other words, we saw no additional sediment loading in adjacent waterways due to active forest
management.

Sampling Sites

B

D Jamestown
‘ E

7528

Total Suspended Solids
11/22/22 5/16/23 6/23/23

N
o

Location in Relation
to Active Project Work

Ij] Upstream

. Downstream

e
(&)}

TSS Value (mg/L)
=)

O U — T
A C E B D E E F
Sampling Site

Figure 7. Total suspended solids (TSS) values measured throughout project implementation. The y-axis
represents the TSS value (mg/L) and x-axis represents the sampling site. As the project progressed,
sampling sites were either upstream or downstream of active forest management (Sampling Site E was
used for both upstream and downstream monitoring for example, as active work shifted locations). Thus,
each sampling date should be looked at individually rather than as a trend over time.
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Soil Stability

We initially planned to track soil stability through pre- and post-project measurements in the hopes that
we could quantitatively track a metric related to erosion concerns. However, after an exploration of
methods including consulting faculty at CU-Boulder, we learned that soil stability is very difficult to
measure at this short time scale (it is most often tracked on decadal to geological time scales). In an effort
to test out potential methods for measuring soil stability in the future, we attempted to use a kit that is
designed for grassland and shrubland systems. Unfortunately, this was not effective in developed forest
soils. In the future, we believe that a qualitative analysis of impacts of projects on soil erosion (photo
monitoring in areas of concern) would be an appropriate alternative.

Social Indicators

For all social indicators, a single, optional before-and-after survey was issued to all project participants
(landowners). There were five pre-project survey responses, and 11 post-project survey responses. The
pre-project survey was issued in the planning stages of the project, after initial outreach efforts from The
Watershed Center had been conducted but before project implementation began. The post-project
survey was issued after all project implementation work had been completed in Jamestown. The pre-
project survey had five total respondents (9% response rate) and the post-project survey had eleven (20%
response rate). Both the pre-project and post-project versions of the survey collected responses to the
same questions, with some minor language adjustments for clarity in the post-project survey. A few
guestions were only included in the post-project survey in order to measure participant reflections on
completed project process; these questions are marked with an asterisk below and in Appendix C. Surveys
measured responses to questions on three main topics: Forest Ecology & Fire, Wildfire Risk Perception,
and Project Process. See Appendix C for full survey language and all survey results.

Forest Ecology & Fire: Survey Results

Project participants entered into the project with a solid understanding of forest ecology and the role of
fire, and maintained this understanding throughout the project. Participants also felt that project
implementation increased the overall health of the forests in their community.

Forest Ecology & Fire Response Key
Active forest management such as Pre I . Agree or
cutting trees can lead to a healthier Strongly
forest and improved habitat for wildlife. Post . Agree
Pre Undecided
Fire only has negative consequences.
Post
Disagree or
_ Pre Strongly
The forests in Jamestown are currently Disagree
healthy. Post 1

| |
0% 25% 50% 75%  100%
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Figure 8. Figure showing the percentage of survey respondents (x-axis; pre-project survey N = 5, post-
project survey N = 11) that selected each response category (5 point Likert-scale ranging from strongly
disagree to strongly agree, collapsed here for easier interpretation) in response to the statements on the
y-axis.

Wildfire Risk Perception: Survey Results

Project participants felt strongly about community and individual responsibility concerning wildfire risk
mitigation. Post-project, participants also expressed feeling slightly more empowered to mitigate risk to
their community by conducting mitigation on their personal properties.

Wildfire Risk Perception Response Key
Individuals have the responsibility to pre . Agree or
conduct fire mitigation work on their - Strongly
property. ost Agree
Undecided
Communities need to work together to pre I
reduce risk to fire.
Post Disagree or
Strongly
) Disagree
What | do on my property affects fire rre
risk to everyone in the community of
Post
Jamestown.
| can only affect my own wildfire risk by Pre I
conducting mitigation on my property. Post _
1 ]
0% 25% 50% 75%  100%

Figure 9. Figure showing the percentage of survey respondents (x-axis; pre-project survey N = 5, post-
project survey N = 11) that selected each response category (5 point Likert-scale ranging from strongly
disagree to strongly agree, collapsed here for easier interpretation) in response to the statements on the
y-axis.

Project Process: Survey Results

The majority of project participants understood the project process, felt heard and supported in their
experience of the project, and considered the project a success. Out of eleven responses to the post-
project survey, only one reflected a negative experience. This respondent detailed in a long-form answer
that their negative Project Process ratings were primarily due to their belief that the project did not truly
decrease fire risk in Jamestown, combined with fears that lack of mitigation on bordering US Forest Service
lands would cause Jamestown to be at continued risk of high severity wildfire.

13
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Additionally, the project appeared to increase public perception of support from local entities in
decreasing fire risk.

Project Process Response Key

This project has/had a clear process Pre DI . Agree or
(I knew what the steps are/were, who Strongly

the project partners are/were, and Post | Agree

who | should talk to).

Undecided
Pre I——
| feel/felt heard in the planning process.
Post [ I Disagree or
Strongly
Disagree
| feel supported by local entities Pre |
(government and non-profit) in
decreasing my risk to fire. Post ]
This project was a success. * |

L |
0% 25% 50% 75%  100%

Figure 10. Figure showing the percentage of survey respondents (x-axis; pre-project survey N = 5, post-
project survey N = 11) that selected each response category (5 point Likert-scale ranging from strongly
disagree to strongly agree, collapsed here for easier interpretation) in response to the statements on the
y-axis.

14
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Recommendations for Follow-Up Actions and Future Project Planning

Follow-Up Actions

Return to Jamestown project area within the next 5-10 years to offer landowner assistance with
project maintenance (e.g., cutting tree re-growth).

Continue to conduct outreach with residents of Jamestown broadly through the St. Vrain Forest
Health Partnership, including education regarding defensible space and home hardening.
Continue to foster engagement between Jamestown residents and the U.S. Forest Service
regarding land management on adjacent federal lands.

Encourage mitigation on adjacent private and public properties to build on this contiguous
treatment area through outreach and collaborative planning with the St. Vrain Forest Health
Partnership.

Consider sharing results of forest structure monitoring and fire behavior modeling with project
participants and the Town of Jamestown.

Post-project monitoring results do not indicate a need for future monitoring in Jamestown.
However, we hope to collect forest inventory data in 5 years to track changes in conditions as part
of the St. Vrain Forest Health Partnership’s forest monitoring plan.

Future Project Planning

Continue to collect data that track ecological and social impacts/outcomes in a standardized way
so that projects can be compared across the watershed. Analyzing the data presented in the
report has provided information that can inform future forest management project designs, and
that can help us work with landowners more effectively.

Collaborate with social scientists to design a standard pre- and post-project survey that can be
used across future projects in order to develop a tool for assessment that is comparable between
projects and communities, better enabling us to track our progress over time.

Consider how to incentivize defensible space work 0-10 feet from the home (the most critical area
around the home in influencing home survival) and home hardening. For example, explore
partnerships with Wildfire Partners or local fire protection districts to help encourage this work
on future projects.

15
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Appendix B: Maps of Monitoring Locations
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