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5 Develop at least three distinct approaches to solving the design problem.
Approach 1:
Minimal Intervention: utilize the currently existing network of trails, intervening only when
necessitated by the criteria described in step 3, eliminating the need for ecologically disruptive
construction or funding the project with public money.
Approach 2:
Maximize Ecosystem functions: prioritizing wetlands, protecting hydrologic connection, only
disturbing area that are overtaken by invasive species, and creating areas of refuge from human
activities.
Approach 3:
Maximize Recreational opportunities: Prioritize re-routing trail systems to be easy to navigate
and cater to a variety of uses, simplifying wherever necessary. Includes sanctioned areas for dogwalkers and bikers, and looped trails with secluded spurs for anyone else.
Approach 4:
Find a balance between the above approaches through special divisions: Humans have no more
or less of a right to use this space than any other organism, though their activities have a
disproportionate impact on other organisms who use this space. To minimize this impact I would
like to fit each necessity into its own designated area, compromising the area of land designated
for each space in exchange for catering to every need.

6 Develop preliminary designs using the three approaches in (5).

Approach 1
Requirements:
(1) trail links to each of the six primary CCF access points,
Complete: all 6 are connected via trails, marked in blue (the last one is not marked because I
missed it and cannot get back to the root file to correct this)
(2) a major loop trail with trail links to the six primary CCF access points,
Complete: outlined in Pink

(3) any trail crossings of streams or wetlands must be mitigated by boardwalks or bridges
Complete: removed trails when appropriate based on other trail options

Approach 2
Requirements:
(1) trail links to each of the six primary CCF access points,
Complete: Marked in blue, does not include 6th point because that is already linked via a
walkway that is just beyond the view of this map. Any entry at the existing location will

severely impact the headwaters of wetland JJ2, as will the construction of boardwalks in
this area
(2) a major loop trail with trail links to the six primary CCF access points,
Complete: highlighted in pink
(3) any trail crossings of streams or wetlands must be mitigated by boardwalks or bridges
Complete: most trails in the center of the parcel will need to be removed to maintain
buffer areas and create a large undisturbed area that will not be negatively impacted by
the edge ecosystem effect. It’s not feasible to remove every trail especially the main trails
that are wide, so whenever topography didn’t permit, those were left inside the buffer
zone. Areas where it came between re-routing a trail vs installing a boardwalk, re-routing
was chosen to lower project cost and minimize ecosystem disturbance from construction
vehicles, noise etc. The hydrologic connection between JJ1 and KK is the one of two
exceptions – there has to be a crossing to the other side of the wetlands at some point, so
this site is ideal since its’ already highly disturbed and muddy (and thus unpleasant to
walk in), and a boardwalk would allow for successional plants to reclaim this area with
only minor further disturbances. The other location, along Chukanut road, is acceptable
for the same reasons, and during the construction of the path there will be an opportunity
to re-form the land to shield the CC1 wetland from run-off from the road which likely
contains many pollutants. The path along the inner side of DD was eliminated to prevent
pollutants and sediment erosion which inevitably disperses from trails and flows
downstream. New trails were added wherever topography permits, but it does not replace
the amount of trail that is removed under this plan.

Approach 3
Requirements:
(1) trail links to each of the six primary CCF access points,
Complete: Marked in Blue
(2) a major loop trail with trail links to the six primary CCF access points,
Complete: In order to maximize a wide-range of trail difficulties and environmental
varieties, there are three major loops in this design. A trail was added between the 22nd
and South Avenue along forgiving topography to increase the maximum trail area while
minimizing the possibilities of erosion. I also added trail map signs at each major trail
entrance (except the southern Interurban Trail) to allow for easier way-finding, as well as

smaller trail direction posts to re-enforce where major trails lay to prevent further
deterioration. A Bike-Jump area and Dog park were added far away from the major trail
loops to prevent unfortunate intersections of people using the trail differently, while
providing options to each group.
(3) any trail crossings of streams or wetlands must be mitigated by boardwalks or bridges
Complete: some area were not given a boardwalk at all because it would simply be too
much area, or there are plenty of alternative trails nearby.

Approach 4
Requirements:
(1) trail links to each of the six primary CCF access points,

Complete: Marked in Blue. The southern inter-urban trail entrance was removed do to the
impact it would have on the JJ2 wetland, and because it is ultimately redundant to the
Northern entrance. The only trail it connects to is along steep terrain that is not ideal for
any groups, and removing this section would give much more uninterrupted ecosystem
back to the wetland.
(2) a major loop trail with trail links to the six primary CCF access points,
Complete: outlined in pink. This is different from the current main trail because this will
expand the amount of area this trail connects, while increasing the land that is reserved
for uninterrupted wetland environment. The main path between AY and AA wetland was
left because this trail would likely take decades to completely grow back, and there are
many people who would continue to use this path regardless of any signage encouraging
them to not. I also included the Trail signage in this version to help with wayfinding. The
off-leash dog area remains because I figured it should take priority since it would require
less construction, and there are enough places to ride bikes in the immediate vicinity that
don’t get a lot of patronage.
(3) any trail crossings of streams or wetlands must be mitigated by boardwalks or bridges
Complete: Only two areas would need boardwalks due to the removal of many redundant
trail paths. The reasons here are the same as the reasons listed in the above approaches.

7 Evaluate preliminary designs in (6) using criteria defined in (3).
Approach 1:
(1) Total boardwalk length (proxy for cost; less is better); express as % of current trail
length crossing wetlands (188 m). You should transform measurements for this
criterion as 100% - % of current length of trail crossing wetlands, to obtain a value
where larger values are better.
*estimated using in-map measurements and a ruler
Approach 1:
350/616 feet = 56.8%
100%-56.8%= 43.2%
Approach 2:
150/616 feet = 24.4%
100%-24.4% = 75.6%
Approach 3:
350/616 feet = 56.8%
100%-56.8%= 43.2%
Approach 4:
150/616 feet = 24.4%
100%-24.4% = 75.6%
(2) Length of secondary trails that are at least 30 meters from other trails (more is better),
express as % of current value.

* all values are very rough estimations based on map scale, thus all measurements
are done in feet. I found that most areas that were within 30 meters of another trail
were in a simple 3-way junction – there is no way to avoid this interaction, and thus it
would skew the results of this criteria to favor maps with fewer meters of trails over a
well-designed map with a few intersecting trails. This runs counter to the common
knowledge that more trails are preferable in a lay-out. To combat this, I split this
criteria into 2 expressions: trails that are ‘avoidably’ within a 30 meter proximity to
another trail, and ‘all’ trails that are within a 30 meter proximity. I also decided to
measure this criteria without the qualifier that it only applies to “secondary” trails
since this would again skew the result to favor major trail systems rather than
smaller, less obtrusive trails.
I then measured the length of the trails that are within 30 meters of another trail
rather than the length of trails that are not within 30 meters. This was done to reduce
workload and possibilities for error. By dividing this number by the current length of
trails that are within 30 meters of eachother, then subtracting this by 100%, the
statistic I found represents the reduction in trails that are within 30 meters of another
trail. Unfortunately, this statistic skews in favor of removing trails entirely rather
than creating new, well-spaced trails. Hopefully by using the ‘avoidable’ category
this bias is somewhat mitigated. I have included a copy of my procedure below.

*area within 30 meters of another trail are highlighted in light blue, medium purple,
and indigo depending on the size of the area affected. Any area considered
‘avoidable’ has its’ numeric value listed nearby.

Current ‘Avoidable’ trail length: 4350 feet
Current ‘all’ trail length: 7,800 feet
Approach 1:
Avoidable: 3950/4350 feet = 90.8% - 100% = 9.2%
All: 7100/7,800 = 91.0% - 100% = 9%
Approach 2:
Avoidable: 1375/4350 feet = 31.6% - 100% = 68.4%
All: 2825/7,800 = 36% - 100% = 64%
Approach 3:
Avoidable: 3150/4350 feet = 72.4% - 100% = 27.6%
All: 6750/7,800 = 86.5% - 100% = 13.5%
Approach 4:
Avoidable: 1575/4350 feet = 36.2% - 100% = 63.8%
All: 2775/7,800 = 35.6% - 100% = 64.4%
(3) CCF area at least 30 meters from any trail (more is better); expressed as % of total
area (32.9 ha).
*Due to the limitations of the programs I was working with, the units I had to use for
this section do not come close to the units used for the total area outlined above. As
such, I created my own baseline using estimates from the area map below.

Total unfragmented area: 108.620 cm2

Approach 1:
Area: 112.680/108.620 cm2 = 103.7%
Approach 2:
Area: 238.542/108.620 cm2 = 219.6%
Approach 3:
Area: 109.383/108.620 cm2 = 100.7%
Approach 4:
Area: 238.944/108.620 cm2 = 220.0%

Calculate an evaluation score for each of your design alternatives by summing percentages for all
criteria (1)-(3), above.
Approach 1:
Boardwalk (43.2%) + ‘Avoidable’ Trails (9.2%) + Area (103.7%) = 156.1%
Boardwalk (43.2%) + ‘All’ Trails (9%) + Area (103.7%) = 155.9%
Approach 2:
Boardwalk (75.6%) + ‘Avoidable’ Trails (68.4%) + Area (219.6%) = 363.6%
Boardwalk (75.6%) + ‘All’ Trails (64%) + Area (219.6%) = 359.2%
Approach 3:
Boardwalk (43.2%) + ‘Avoidable’ Trails (27.6%) + Area (100.7%) = 171.5%
Boardwalk (43.2%) + ‘All’ Trails (13.5%) + Area (100.7%) = 157.4%
Approach 4:
Boardwalk (75.6%) + ‘Avoidable’ Trails (63.8%) + Area (220.0%) = 359.4%
Boardwalk (75.6%) + ‘All’ Trails (64.4%) + Area (220.0%) = 360%

8 Assess evaluations (7) and select the design approach yielding the best evaluation, unless
your assessment reveals problems with your evaluation approach.
Following what I found in my evaluation, the most appropriate approach to use in
finalizing this design would be Approach 2 (score of 363.6% with my altered criteria). It barely
wins out over approach 4 (score of 359.4%). It offers more alternatives by adding more trail area,
but can be easily altered to include other aspects of approach 4 like the dog park and wayfinding
signage.
9 Develop a final design using your selected approach.

