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Initial Objectives and Priorities:



The framework of this design has been constructed upon a foundational goal that

intends to produce three main benefits. It aims to create an agroforestry system that:

changes the face of a highly exposed, underutilized portion of land on campus, and

harnesses it to produce the benefits of education, organic food, and aesthetic pleasure.

Education: This project intends to provide the Evergreen campus with an

educational space to introduce groups of up to 30 students and visitors to the
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fundamentals of agroforestry. It aims to develop a self-paced basic tour with ‘stops’

that educate its visitors with examples of the different agroforestry practices, provide

examples and explanation of a few species interactions, characteristics and

management practices, and develop areas that facilitate agroforestry-related

workshops including: vermiculture/vermicompost, mushroom logs, Big-Leaf Maple

syrup tapping, and possibly biochar production.

Food: As with the majority of agroforestry systems, this project will produce

food. It aims to produce food that is organic and non-gmo in a manner that utilizes as

much waste as possible while building soil. Outstanding yield efficiency is not a

significant priority; this project is primarily intended to educate its visitors. Food

produced by this system will be freely harvested, whereas whoever participates in

harvest is entitled to what they acquire. There will be a compost/vermicompost bin

for the deposition and breakdown of undesirable, rotten, and fallen food. Harvest

and composting instructions and information (along with site rules and expectations)

will be displayed at each of the system’s entrances on map/orientation boards.

Aesthetic Pleasure: This project will provide a space for students, staff, and

campus visitors to marvel at the beauty of a productive agroforestry system. There

will be benches along the main walking path constructed with western red cedar

and/or big-leaf maple timbers harvested on site that will serve as a great place to

take a break and reflect, draw a picture or play an instrument or even pick and enjoy

a quick snack.



Initial Evaluation of Resources:

The feasibility of construction and implementation of this project is limited to the

availability of resources. Resources required to bring this idea to fruition can be separated

into two groups: those that require funding, and those that are available on campus.

Resources that require funding:

Funding will be necessary for the

implementation of this project. Funds will be distributed for the use of equipment,

(including fuel, maintenance and operator costs) construction materials and tools,

materials to be planted, (seeds, seedlings and saplings) and a portion of total

requisite labor.

Labor is the largest resource required for this project to be successfully

constructed and to persist once established. It is a bit of a fringe resource, where as a

fraction of the labor will, with absolute certainty, require funding, (equipment

operators, construction contractors, logging operations) while another fraction of the

labor has the potential to be volunteer-based. There are 3,657 students that attend

Evergreen at the Olympia campus[1], 58% of which live within 5 miles[2], (3,657 x 58%

=2,121 students) which is a considerable figure for potential volunteer labor.

Volunteer labor isn’t the only resource available on campus. Available

resources include compostable waste/food scraps, woodshop sawdust/shavings, and

site-specific existing vegetation. Evergreen produces and recycles 162 tons of

organic waste yearly[3], which is a tremendous resource for compostable material.
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The on-campus woodshop collects sawdust/shavings and deposits them into a 4-yard

bin and is collected on a weekly basis; a huge potential resource for compostable

carbon-dense material, mulch or vermicompost bedding. Another resource for this

project is the existing on-site vegetation. The trees that will be thinned from the

western half of the site can be milled into lumber and used to construct various parts

of this design: orientation/map boards, information placards, benches, trellis support

and walkway edging. Tree trimmings and leaf litter that doesn’t become lumber can

be chipped and utilized as walkway mulch or feed stock for the biochar workshop.

To better understand the resources at hand and how to incorporate them to achieve project

goals, it is imperative that this report defines the intended site, and describes it current land

use.



Site Analysis and Current Land Use: ( For visualization purposes, please refer

to associated maps, Pages 10-14 which will be highlighted within this text in red.)

The site that is the focal point of this project is a 1.4-acre plot, located within

Evergreen’s core campus, (Olympia) adjacent to the northeast corner of the CRC, west of the

athletic fields, south of the housing office.



Current Use: This site is currently used in a very limited way. (refer to BASE MAP,

Page 10) Its primary function is that it houses a corridor of underground utilities that are

encased in a concrete tunnel. Within this utilities tunnel are primary and secondary electrical

lines, water send and return lines, sewage lines, and an adjacent 42” storm drain. There is a

utilities tunnel ‘access point’ located proximately 50 feet east of the plot’s center point,

which is a brick structure that is 9 feet long by 6 feet wide, with a height of 3 feet. 20 feet

west of this brick structure is a green electrical box, 3ft by 3ft, 5ft height, most likely a

transformer, located above ground for quick access in cases where troubleshooting is

required. Lastly there are three manholes on site, one is located 6 feet north of the tunnel

access point, and the other two are located on the southeast corner of the plot, 6 feet apart,

12 feet from the eastern perimeter edge.

There are pros and cons to the location of these utility access points. On the negative

side, these access points will limit project development by limiting future digging,

excavation and subterranean alterations in the adjacent areas and by requiring a clear

access path to/from these features be maintained throughout the design process. Also, the

fill dirt/gravel used to cover the tunnel will be a questionable growing medium for foodproducing plants used in design implementation. On the positive side, these utilities

provide a tap-able irrigation source and drainage network that is already established. Also,

these utilities are one of very few limiting factors to this design, as the following ‘site

assessment’ section will highlight the plot’s many attributes.

Site Assessment : The purpose of this site assessment is to get a summary of this

plot’s features of climate, landform, water, soils, access and circulation, vegetation,

infrastructure (for infrastructure information, refer to ‘Current Use’ section above) and
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aesthetics and discover the important considerations for design. This process provides

direction and eliminates possible species and techniques[7].

Climate: This site is located in hardiness zone 8[8]. Prevailing winds are consistently

from the south during every season and month of the year[6]. The Olympia area receives an

average of 50 inches per year with the majority accumulating mid-October through midApril[9]. Average annual temperature is 49.7*F, with an average high of 60.2 and an average

low of 39.2[5]. This site has an average of 1598 annual base-50 growing degree days[4] and

over 3000 annual chill hours[10], with the bulk of the growing season occurring from midApril to late September. This site receives ample sunlight with no obstructions from the

south, but the western half of the site has a canopy cover of over 85% and will require

thinning of existing trees.

Landform, Soils and Water: (refer to Landform, Soils &amp; Water Map, page 11) This site

has a mostly flat slope, with the majority of topographical variance in the southern third of

the plot. The northern 60 percent of this site is flat; highlighted on the map in blue are two

areas with excellent water retention, as they are the flattest areas on the site and contain

multiple large, decaying tree stumps. Water is slow-moving through this site, most of its

activity occurs on the slopes of the southern third. Highlighted on this map are dark blue

arrows that indicate the general pattern of water movement: down the slopes, toward the

CRC building’s footing storm drains (highlighted in red on BASE MAP, Page 10) This site has

three soil classifications: skipopa silt loam[11], alderwood gravelly-sandy loam[11], and

construction fill dirt/gravel. The characteristics of ‘construction fill dirt/gravel’ are unknown

and need extensive sampling and evaluation, but for the characteristics of the other two

types, please refer to the following table: (citation)

Depth to Water Table

Infiltration Rate

Drainage Class

pH SOM top30cm

Skipopa SL

46cm

very slow

somewhat poor

6.0 4.67%

Alderwood GSL 65cm

moderate

Moderate

5.9 6.40%

[11]

(information gathered from websoilsurvey.sc.egov.usda.gov )

Access and Circulation: (refer to Access and Circulation Map, page 12) This site is

very accessible, whether by vehicle or on foot, since &gt;90% of its perimeter is comprised of

concrete walkways. Vehicle access is restricted to only campus service vehicles and

construction services vehicles and equipment, pedestrians will have to park at parking lot F

(1/4 mile to the northeast) or parking lot C. (1/4 mile to the southeast) Foot traffic is

unrestricted with the exception of the more densely-forested western half of the site, but that

has existing footpaths that have been created by wanderers and was not intentional, nor are

they labeled. Utilities access points are located 20 feet east of the center of the plot, and are

easily accessed by maintenance personnel by a grass seed lawn. A clear and unobstructed

path must be maintained for maintenance personnel, which is referenced on the map by

dotted black lines. There are two CRC emergency exits adjacent to the western perimeter of

this site, and pathways must be maintained in case of emergencies at the CRC that warrant

building evacuation.

Existing Vegetation: (refer to Existing Vegetation Map, page 13) This site is roughly ½

forested and ½ seeded lawn. Of the forested section, there is a variety of tree species, with
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the majority of the stand comprised of 45% Western Red Cedar (Thuja plicata) and 40% BigLeaf Maple (Acer macrophyllum). Other tree species that together make up the remaining

15% include: Douglas Fir (Pseudotsuga menziesii), Western Hemlock (Tsuga heterophylla)

and Red Alder (Alnus rubra). The understory of the forested areas are cumulatively

vegetated only 60%, 40% without vegetation, and species presence percentages will be

listed as relative to total plot composition, as many areas are layered with several different

species. The understory species are dominated by 45% Sword Fern (Polystichum munitum),

15% Bracken Fern (Pteridium aquilinum), 10% Salal (Gaultheria shallon), 5% Salmonberry

(Rubus spectabilis), and a less than 2% combination of (insufficient quantity for harvest) of

the following: Red Huckleberry, Dull Oregon Grape, Trailing Blackberry, Black-cap

Raspberry and the invasive English Ivy. To gather tree species data for survey purposes

(listed in the table below), a zig-zag transect was performed on a heading of 250* from east

to west (annotated on map).

#

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Species

Acma

Acma

Thpl

Thpl

Thpl

Acma

Acma

Thpl

Thpl

Psme

Thpl

Alru

Acma

Acma

Thpl



DBM (cm)

82

51

67

38

49

27

27,22,43,30

78

22

117

39

27

40,32,25,32

35

47



Distance (m)

2

6

4

7

1

7

6

4

1

9

4

3

7

8

7



Condition

Healthy

Healthy

Timber/+

Stump

Healthy

Young/+

Clump/+

Stump

Young /+

Timber++

Healthy

Young/+

Clump/+

Healthy

Healthy



Understory

S. Fern

S. Fern

S. Fern

S. Fern

S. Fern

S&amp;B Ferns

S&amp;B Ferns

S&amp;B Ferns, Red H.B.

S. Fern

S. Fern, D.O.Grape

None

None

None

S. Fern

None



Current Site Aesthetics: The aesthetics of this site are not optimized to the highest

possible level. (then again, how does one gauge aesthetics?) It is always great to take a

walk through the forest, whether for self-reflection, a peaceful conversation with a friend, or

for no reason at all, and this site does provide a place to do so, but there is no clearlydefined ‘flow’ to the footpaths within the site, and there isn’t even a minimum set of benches

or areas defined for which people may sit and enjoy the space. This project intends to

amend the ‘flow’ of the site walkways and provide ample space for up to five 30-person

groups, and I will highlight ‘how’ this plan accomplishes this task in the following ‘Design

Elements’ section after a brief re-evaluation of resources.



Re-Evaluation of Resources &amp; Major Limitations to Design: The largest limitations on

design that have been highlighted at this site are: sunlight penetration, existing utilities
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infrastructure, soil characteristics, climate (biome) and topography. It will be imperative to

select plants that are suited to this site’s soil and climate conditions and provide a solution or

amendment to any specimen with conflicts. One main action is required to address and

remedy site limitations, which is the thinning of trees to increase light penetration and onsite growing area. The current canopy cover is at least 85% of the heavily-forested portions

of this site. The aim with thinning is to increase sunlight penetration on the southern forest

edge by re-shaping the boundary from a group of distorted inconsistent curves to a smooth

and straight line at as close to a 45* angle as possible. Fallen trees from this thinning will

provide 100% of the wood/lumber required for the construction of site storage sheds,

compost bins, benches, walkway edging, trellis support, information maps, signs and

placards, and mushroom logs. The sawdust from the logging, milling and construction will

be utilized in the vermicompost area, and the remaining small branches and leaf litter will be

chipped into useable mulch for walkways. This thinning is heavily dependent on hired labor,

which makes up the majority of requisite hired labor (and by far the most expensive

resource) for the entire project. At bare minimum, 20 trees will need to be removed.

According to Angieslist.com, the average price per tree for tree removal in 98505 is $1,264

for 2 working hours. The milling of these logs into lumber will cost $350/hr at an average of

1.5 hours per log, making for a grand total of $35,780 at 80 working hours or 2 work weeks

to fall and mill. With the trees thinned, and a surplus of wood materials, the site is ready for

design implementation and planting.



Design Elements and Procedure (refer to “The GAS” map, page 14)



This project attempts to achieve initial goals while accounting for site-specific

limitations. In this design, three agroforestry practices (forest farming, forest gardening and

alley cropping) are used in six main ‘work areas’: berry alleys, nut grove, maple tapping,

mushroom logs, vermicompost and ‘future development.’ As the site leaves the construction

phase and enters planting phase, seeds of subclover (trifolium subterraneum) are sown on

all food-producing parts of the site to establish a nitrogen-rich environment and to protect

the existing topsoil.

Berry Alleys: I began this site design on the southern edge of the plot. This is the

portion of the site that receives the most sunlight, so I decided to harness it for food

production of some sort. The topography of the area slopes to the north, so to maximize

light exposure and harvest area while minimizing irrigation hose length and management

requirements &amp; intensity, I decided to create a micro-alley cropping system with various

berry shrubs. I designed the rows to be oriented in a North-South direction, with the tallest

shrubs on the northern ends, and the shortest shrubs to the southernmost ends. Please refer

to the following table for information on the species I selected, including size, habitat,

harvest season and hardiness zone[16].

Hardiness (USDA)

Species/Cultivar Size HxW(ft)&amp; Habitat (pH, H2O, Sun) Harvest

Growth rate



Carmine Goumi

Goji Berry

Eberhardt Blueberry



9’x6’ (med)

8’x12’(med)

6’x6’(med)



5.5-8.5, moist, part/full

5.5-8.5, moist, part/full

4.5-6.5, moist, part/full



July

Aug-Oct

Aug



5-9

6-9

3-8
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4’x4’ (med)

4.5-6.5, moist, part/full Aug

3-8

Alley rows are spaced 30 feet apart from center to ensure ample space is provided for each

bush to reach optimum size for productivity and make for plenty of room to harvest berries

with ease. Between each alley will be thin rows of the fruiting groundcover lingonberry

(vaccinium vitis-idaea), which grows to 1 foot in height by 3 feet in width[16] and is perfectly

suited for this site’s environment; preferring acidic soils, part/full sun exposure, hardiness of

3-8[16]. This plant represents the ‘crop’ element of this micro-alley-cropping system, and is an

excellent attractor of wildlife and pollinators. This area between rows is an excellent place to

include medicinals or other perennial plants and herbs that benefit this system, perhaps

more nitrogen fixers or other positive pollinator-attractant species like Alyssum. Nitrogen

fixation is occurring from both the goumi bushes and the subclover in the area, and this

association is a great one to be highlighted on a tour-stop placard. The northern-most

portion of the berry alley area is home to the centerpiece of the design: the kiwi-berry trellis.

Two Western Hemlocks on the edge of the forest section were retained for the sole purpose

of becoming a living trellis for the male (pollinating) specimen of the kiwiberries. The female

(berry producing) specimen will be grown on a trellis system that will be positioned

northeast of the hemolcks at an angle of 45 degrees, parallel with the new forest edge.

There will be two varieties of kiwi, the fuzzy kiwi (Actinidia deleciosa) and the hardy kiwi

(Actinida arguta), which are both perfectly suited for site conditions: A. deliciosa hardiness 48, pH of 5-8, part/full sun, harvest Oct-Dec[16], A. arguta hardiness 6-9, pH of 5-8, part/full

sun, harvest Oct[16]. The orientation of the trellis at 45 degrees will facilitate maximum

sunlight exposure and space saving in the area, and since the prevailing wind is from the

south this orientation will catch the pollen well and successfully pollinate the females.

Nut Grove: The nut grove area of this design will house varieties of nuts, arranged in

a manner that maximizes sunlight use efficiency for maximum production. The new

improvements to the southern forest edge will open up and allow more sunlight to

penetrate in this area. Species selected for this area are: European Chestnut (Castanea

Sativa), Chinese Chestnut (Castanea mollissima), European Hazelnut (Corylus avellana),

American Hazelnut (Corylus Americana) and Chilean Nut (Gevuina avellana). Please refer to

the following table for species characteristics[16].

Species

SizeHxW(ft)/Rate Habitat

Hardiness

Harvest/Mast

ph/H2O/sun

EuropeanChestnut 90’x40’/Med

5-8well drained/full 5-7

Oct

Chinese Chestnut

90’x40’/Med

5-7well drained/pt-f 4-8

Oct

EuropeanHazelnut 19’x9’/Med

5-8/moist/part-full

4-8

Sep-Oct

AmericanHazelnut 19’x9’/Med

5.5-9/moist/pt-full

4-8

Sep-Oct

Chilean Nut

30’x30’/Med

6-8/moist/part

8-11

Oct

Placement on “The GAS” map has been mislabeled, Chilean and Hazelnuts should be

switched, where Chilean nuts should be north of the Chestnuts, and the hazelnuts to the

south. The spacing, though a bit cramped, is accurate and to scale, but does not portray an

accurate canopy coverage area. This is the area on the design that will take the longest to

Northland Blueberry
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become established, requiring a minimum of 5 years of growth until there will be any

presence of nuts.

Vermicompost Area: This area is located on the northern edge of the site perimeter

on centerline, in the beginning of the forested area. This is an area that would require a vast

amount of tree removal to bring sunlight to, so it would be best utilized for something other

than plant growth. This area is also located close to the north entrance, so the best suited

use of this spot is for vermicomposting, since there will be a potentially monthly requirement

for importation or exportation of materials to or from other parts of campus.

Vermicomposting accelerates the production time in which composting breaks down

organic wastes and turns them into useable fertilizer. In one month, a typical part-time

vermicomposting systems yield up to 15,000 worms and 5,200 castings in a 350-400 square

foot space with no expensive equipment required[12]. This site’s vermicomposting area is at

least four times that size! Vermicomposting is an outstanding method and medium to return

nutrients to the soil. In a 2016 study comparing tomato yields from different compost

applications, the marketable yield of tomato treated with VC was higher than that of plants

that were treated with inorganic fertilizers only. Tomato yield in this study also increased in

response to the application of VC[13]. Vermicompost will be a great site-produced resource,

replacing the need for other fertilizers, and can be produced quickly in quantities that

correlate directly to management intensity level. If a student activity group is formed around

vermicomposting on this site, it would have huge potential for even a small business!

Mushroom Log Area: The mushroom log area was selected for its low quantity of

understory vegetation, high water retention (slow drainage of skipopa silt loam), and its flat

slope in the darker wetter portion of the site. There is a multitude of mushroom varieties

that will work for each season, including: Shitake, Oysters, Maitake, Lion’s mane and Reishi in

spring; Oysters, Maitake and Reishi in summer; Shitake, Oysters, Maitake and Lion’s Mane in

fall; and Shitake and Oysters in winter[14]. An existing student activities group or newlyformed activities group could take over the management of this operation and give it

tremendous potential, and this space could facilitate workshops for hands-on portions of

programs centered on mycology. Logs would be sourced from thinning (log species would

be Red Alder and any poorly growing big leaf maples). There is a strip on the forested side

of the new forest edge where new Red Alder trees will be planted, which are intended for

harvest as mushroom logs after roughly ten years. The Alder will grow rapidly and supply

the adjacent area (kiwis and other berry bushes) with additional Nitrogen.

Big-Leaf Maple Tapping Area: Every big-leaf maple on campus is an un-tapped

resource (pun intended). BLM tapping is currently practiced from as south as California all

the way into British Columbia. Tapping can be done once the leaves are off the tree and

until buds are about to open (November through early March). Sap flows are normally

sweetest in January and February. On the West Coast, sap often flows a day before or after a

weather change. Back East, cold nights followed by warm afternoons give the best flow. Our

western sap ranges from 1% to 4% sugar and averages 2%, whereas the eastern sugar

maples average just under 3% sugar. Sugar content can be measured with a hydrometer

($15) or brix refractometer ($80 to $200)[15]. This area of the design is another spot with

huge potential in regards to science workshops, student activities groups and marketable
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activities. There are at least 20 BLM trees on site and many more on campus for further

expansion if this activity gets established.

Development Area: This area has been left untouched for facilitation of future plans

should this design be implemented. It is in the sunniest and most exposed areas on the site,

and would make for an excellent spot to house a Biochar making operation. Feedstock from

this site would come from nut husks, pruning branches, surplus wood from the construction

process, mushroom log trimmings and spent mushroom logs and scrap wood from the oncampus workshop (to name a few). Biochar can be implemented in the vermicopost

operation, so long as pieces of char are crushed down to about the size of a grain of rice.

Combining the two operations would be beneficial as the worms would naturally take the

biochar down into the deeper layers of soil, implement it into castings, charge the biochar in

their stomachs, and deposit them within their castings. Pre-charging the char with any

concoction of compost tea or nutrient in liquid form before adding it to the vermicompost

would be the ideal scenario. For this area of the site I can also picture a medicinals garden,

pollinator-attracting natives garden, or even a nice fire/drum circle.
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