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CCF Trail Design Implementation Plan
Conservation Objectives
Chuckanut Community Forest (CCF) was acquired as public open space due to its outstanding
environmental values, desirable natural aesthetic character, and strong potential for outdoor recreational
uses. Without thoughtful management, some of these values may conflict. In particular, intensive
recreational uses can degrade wetlands, impair sensitive ecological processes, and disturb diverse plants,
animals, and habitats.
In the several years since CCF was opened to public access, ecological conditions and aesthetic qualities
have been degraded by construction of new trails, widening of pre-existing trails, and associated
disturbances to soil, vegetation, woody debris, wildlife, and wetlands. Trail proliferation has degraded
CCF ecological conditions and experiences of some human visitors, who get lost amidst an expanding
web of trails.
Potential conflicts between recreational uses and conservation values of CCF could be reduced or
resolved by implementing an appropriate trail network design. The Bellingham Parks Department will
develop a park master plan for CCF, which will include a trail plan. Work on the master plan is not
scheduled to begin until 2022. Meanwhile, trail impacts continue to expand. Your excellent design work
could inform the official plan, and expedite resolution of conflicts between conservation and recreation.
Project goal: To develop a trail network design for Chuckanut Community Forest, suitable for inclusion
in the CCF park master plan. Design objectives include: (1) trail links to important CCF access points, (2)
a trail network that provides on-trail travel through diverse CCF regions, (3) minimize total trail footprint,
and (4) minimize impacts to wetlands and wetland buffers. You should evaluate your design alternatives
relative to these objectives using the following criteria.

Scoring Criteria and Method for Combining Criteria Scores
1. Percent (%) of the six major access points not included in trail design (smaller is better).
2. Total trail footprint (sum of trail length x trail width; less is better); expressed as % of current
value (8853 m2 ).
3. Trail length crossing wetlands without mitigation (boardwalks, etc.; less is better); expressed as
% of current value (188 m).
4. Trail length within wetland buffers (less is better); express as % of current value (3384 m).
5. Total boardwalk length (proxy for cost; less is better); express as % of current trail length
crossing wetlands (188 m).
Calculate an evaluation score for each of your design alternatives by summing percentages for all criteria
(1)-(5), above.

Design Alternatives, Implementation, and Scores
Restricted use alternative
One possible method for decreasing the human impact on the CCF is to decrease the number of access
points and restrict the types of allowed trail usage. By disallowing bikes, dogs, and horses, the impacts
on soil, flora, and fauna would be significantly lessened. Both dogs and horses urinate and defecate
freely, which changes the chemical profile of the forest with nutrients from their various
diets. Meanwhile, bikers and horses compact the soil quite a bit, and bikers are often guilty of creating

unmarked trails. Also, decreasing the number of entrances would likely deter a small amount of traffic
and therefore decrease impact on trails.
• 66.7% of the trail entrances would be removed in this alternative.
• The total trail footprint would be the same.
• The trail length crossing wetlands would be the same.
• The trail length within wetland buffers would be the same.
• The total boardwalk length would stay the same.
In the implementation of this alternative, conservation goals would be achieved by merely limiting access
and allowed trail use as opposed to altering the routes in existence. The trailheads that would be removed
in this alternative are the entrance directly west of wetland CC, the two entrances at the north of the forest
through wetland BB, and the entrance directly to the east of wetland AA. I intentionally left the entrance
that connects to the interurban trail, as well as the more developed trailhead along Chuckanut Drive in the
interest of providing easy access to individuals that wish to use the forest for recreation. Removing four
of the entrances should decrease the number of people that use these trails, and removes the trails that
travel through wetland BB, which help to alleviate some of the conservation stresses.
The other component of this alternative is limiting the allowed types of trail use to human foot traffic,
removing dogs, bikes, and horses from the forest. Prohibiting dogs and horses not only decreases the
level of soil impaction and plant disturbance, but also prevents the deposition of urine and feces from the
animals, which introduce foreign nutrients to the forests. Prohibiting bikes prevents greater soil
impaction on existing trails, and also decreases the likelihood of more unmarked, man-made trails being
made by bikers that don’t want to stick to existing trails.
The total score for this alternative 66.7% out of a total 500%, giving it a score of 13.3%.
Secondary/tertiary trail removal alternative
An alternative method for conserving the CCF is to remove all of the secondary and tertiary trails, leaving
only the primary marked trails. This would cut down on the overall trail footprint, and would also lessen
the impact on wetlands and their buffers from trails.
• 33.3% of the trail entrances would be removed in this alternative.
• >50% of the total trail footprint would be removed in this alternative.
• ~80% of the unmitigated trail footprint crossing wetlands would be removed.
• ~60% of the trails crossing wetland buffers would be removed.
• The total boardwalk length would stay the same.
This alternative would likely have the most dramatic conservation impacts, but would also likely be
extremely work-intensive. The primary trail runs through the buffers for wetlands KK, JJ1, JJ2, CC1,
AY, and AA. It also runs through wetland BB as it leaves the forest in the north towards Fairhaven Park.
Although these trails do have an environmental impact on the forest because they are inside buffers as
well as one of the large wetlands, this alternative removes by far the greatest percentage of the total trail
footprint as well as the greatest percentage of sensitive trails.
The implementation and enforcement of this alternative would be quite difficult and take a lot of time. It
would likely be necessary to plant native plants in the midst of many of the trails that are being removed
to ensure that people do not use them as trails. Planting some native plants would also help to initiate the
spread of other plant species into those compacted soils. At the outset, it would probably require signage
and barriers to discourage people from using closed trails, as well as perhaps some sort of fine or penalty
for disobeying the signs. This alternative would likely receive significant pushback from the public as it

would be the most limiting and inconvenient in terms of the average person’s ability to easily navigate the
forest.
The total score for this alternative is 223.3% out of a total 500%, giving it a score of 44.7% overall.
Moderate trail removal/rerouting & boardwalk implementation alternative
The final alternative presented here is a more holistic approach to the removal of trails and entrances, as
well as the addition of boardwalks throughout the forest. One of the trail entrances along Chuckanut
Drive would be removed, many of the secondary trails traveling through wetlands and buffers would be
removed, and four boardwalks would be added throughout the forest. I also included the addition of three
secondary trails to alleviate some of the inconveniences of removing existing trails. This plan also
includes the hope for a possible agreement to be reached with the mountain bikers that use this forest to
use the quarry for biking instead of the trails throughout the rest of the forest.
• 16.7% of the trail entrances would be removed in this alternative.
• 20% of the total trail footprint would be removed.
• ~40% of the unmitigated trail footprint crossing wetlands would be removed.
• ~33.3% of the trail footprint crossing wetland buffers would be removed.
• The total boardwalk length would increase by about 30%, though little of it would be on trails
directly crossing wetlands.
This alternative combines the removal of some trails that directly disturb wetlands, the rerouting of other
trails around wetlands, and the strategic implementation of small boardwalks to alleviate soil impaction
and allow for naturally running water to occur in more areas, possibly creating larger and more productive
wetlands. Boardwalks would be added on the secondary trail crossing wetland JJ1, on the primary trail
between wetlands KK and JJ1, on the secondary trail between wetlands CC1 and CC2, and on the primary
trail between wetlands DD and EE. Trails would be rerouted just to the northwest and southeast of the
buffer for the AY/AA/AX wetland complex, as well as connecting the tertiary trail just to the west of the
buffer for wetland KK. The trails to be removed include the primary trail that is directly through wetland
AA, the tertiary trail just north of wetland DD, the tertiary trail just to the west of wetland JJ2, and the
long tertiary trail that travels through most of the buffer and some of wetland KK. It also includes the
removal of the northern of the two trailheads on Chuckanut Drive because it is of lower quality than the
other trailhead on this side of the forest, and is also mostly redundant.
The total score for this alternative is 110% out of a total 500%, giving it a score of 22% overall, plus the
30% increase in boardwalk length.

Design Evaluation and Selection
Each of the proposed design alternatives provides an option for increased conservation of the Chuckanut
Community Forest at some cost to the individuals that use the forest for recreation. The option that
scored the highest also has a high cost associated with it in terms of replanting the trails that will be
removed, as well as the difficulty of initially enforcing the reduction of useable marked trails. The lowest
scoring option does not fully address the conservation issues at hand due to the fact that it does not cut
down on the trail footprint at all, but instead relies on changing the allowable types of trail use to simply
human foot traffic.
The alternative with the middle overall score takes into account the removal of trails through sensitive
areas, the removal of unnecessary trailheads, the mitigation of bike traffic to reduce soil impaction, and
the modification of trails to allow for more of the forest’s natural hydrological processes to resume
unimpeded, all while attempting to retain as much of the existing trail footprint as possible. I do not

believe that the criteria-based score is the only factor to consider when choosing the most appropriate
design. I appreciate its usefulness when directly comparing various design alternatives, but believe that
there are other important factors as well. I believe that the moderate trail removal/rerouting & boardwalk
implementation alternative is the best option based on the combination of quantitative and qualitative
measures of conservation.
Final Design

Figure 1. Map of the proposed alterations to Chuckanut Community
Forest under selected design alternative. Red = trail removal, yellow
= trail modification, orange = proposed bike park.

I will now address the specific trail removals, modifications, and boardwalk implementations and their
individual rationales.
The trail removal near wetland JJ2 will remove approximately 200 feet (61 meters) of trail. This tertiary
trail directly crosses the waterway between JJ1 and JJ2, which impacts water and nutrient flow by
compacting the soil. Figure 1 in the appendix shows the specific segment of trail and a photo of this trail.

The next change is implementing a small boardwalk on a tertiary trail crossing the waterway between JJ1
and JJ2, which will aid in restoring the flow between JJ1 and JJ2 (Figure 2).
Between wetlands KK and JJ the trail is very large and the soil is heavily compacted, as this is one of the
main intersections of trails in the forest. Implementing a small boardwalk, as well as a level of soil
restoration to allow groundwater to flow from KK to JJ would help to recreate the historical flow of water
and nutrients through the forest (Figure 3).
The largest single section of trail removal is the long tertiary trail on the west side of wetland KK. This
component would remove approximately 667 feet (204 meters) of vulnerable trail that is mostly in a
wetland buffer and crosses through the wetland itself (Figure 4). Additionally, as shown on the map
above, this trail is relatively redundant given that there are trail segments to the west and east that are
roughly the same length and travel in the same direction. To help mitigate the impact on individuals
using the trails, this alternative includes a small trail modification just outside wetland buffer near the
north end of the trail segment.
The only trailhead that I am proposing to remove is the north trailhead on Chuckanut Drive. Not only
does the other trailhead on Chuckanut have better parking and a more established trail, but the north
trailhead crosses a small portion of wetland CC (Figure 5). This is the most direct way to accomplish two
different goals by removing a trailhead, and also removing trail that directly crosses a wetland.
The largest section of boardwalk implementation is between the two sections of wetland CC, which
arguably should not be separated anyways given the existing geology and hydrology of that area.
Implementing a large boardwalk would be somewhat costly, but would also allow for nutrients and water
to flow freely, which would be beneficial for the wetland ecosystems involved (Figure 6).
The next two components are near wetland DD. First is a small boardwalk on the trail between wetlands
DD and EE. When I was in the forest on a moderately rainy day, there was water running downhill from
EE to DD, which would be aided by the implementation of a small boardwalk spanning a few meters
(Figure 7). The other component is the removal of 250-300 feet (76-91 meters) of tertiary trail in the
buffer just north of wetland DD (Figure 8). The combination of these components would have the impact
of removing foot traffic from a portion of the buffer and waterway that protect wetland DD, which would
allow it to return to a more natural ecological state.
The last portion of trail removal, which is accompanied by two small trail reroutes near the wetland
AA/AY/AX complex, would remove approximately 350 feet (107 meters) of trail that travels through a
wetland and its immediate buffers (Figure 9). Over time this would allow the wetland A complex to
restore itself without the impact of human foot traffic, which compacts the soil and does not allow for
native wetland plants to become established.
Finally, we would approach the local mountain biking community about increasing the use of the quarry
in the middle of the forest (Figure 10), and decreasing the amount of biking in other parts of the forest.
This would have many positive impacts, including the removal of non-native plant species in the quarry,
decreased soil compaction, and fewer unmarked trails throughout the forest.
Although this alternative does not have the highest combined score, the targeted removal and
modification of trails would have the greatest impacts for the most wetlands around the forest. The
combination of components and the level of trail mitigation make this the best of my three proposed
alternatives.
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