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EXECUTIVE SUMMARY

The Golden Gardens V egetation Management Plan addresses the forest resource of Golden
Gardens Park. Thisincludes both the forested hillside east of the Burlington Northern Railroad
and also areas along the beach that contain trees and associated vegetation. The plan provides
Seattle Parks and Recreation staff and allied citizens long-term goals and intermediate (20 year)
objectives for managing the park's vegetation. The plan is based on related planning documents,
including the Sesattle Parks COMPLAN, the Urban Wildlife and Habitat Management Plan, and
the Seattle Parks and Recreation Tree Policy. It extracts long-term goals from these sources and
develops related objectives based on the condition of the forest resource, historical context,
ecological trends, and the potential of the community and management resources.

In Chapter 4, the plan reviews the known issues about park vegetation. It discusses the geology
of the hillside, the history of slidesin the park and the limited role that vegetation plays in these
events. It describes the general forest character and conditions. It reviews hazard tree conditions
and characterizes the trees with greatest hazard potential. It evaluates the habitat potential and
limitations found in the park. It describes the impacts of human use on the park's vegetation.

In Chapter 5, the plan analyzes the data that the consultants collected from 17 sample plots
distributed throughout the hillside and the 100 trees identified for potential hazard. The data
show that the hillside forest consists primarily of bigleaf maple, except in the dide-affected
portions in the north end of the park where alder is more prevalent. Tree health is generally
good, with certain exceptions as noted. Englishivy isthe most common understory species,
which represents a widespread problem with non-native, invasive plants. Tree regeneration and
decaying wood features are below optimal levels.

In Chapter 6, the plan divides the park into several six management area types that correspond to
stands of trees with similar canopy composition and condition. The plan then superimposes this
analysiswith an overlay that refers to five understory issues. The result isamap of the park that
illustrates the fundamental forest conditions found there. The plan identifies two quality habitat
areas found in the South and Central portions of the hillside, which have minimal invasive
species present and high wildlife habitat value. Prioritiesin project implementation for the
forested hillside are centered on expanding these areas with reforestation effortsin proximity.
Hazard tree management assigns the 100 identified trees into three action categories:
removal/replacement, pruning/monitoring, and further inspection.

In Chapter 7, the plan details recommended management practices for implementing the projects
outlined in Chapter 6. These include not only horticultural prescriptions, but also planning and
evaluation protocols to improve project implementation with each successive generation of
projects. Chapter 8 proposes that priority for project work should focus on the South and Central
Sections of the hillside, as well as the north end of the Beach Section. All projects are planned
around maximizing volunteer partnerships between Seattle Parks and Recreation and community
volunteers. A 20-year implementation budget for the critical forest management prioritiesis
estimated using this approach. The consultants estimate that work in the priority areas outlined
in Chapter 6 would require 33,000 hours of volunteer labor, combined with 5,700 hours of staff
time, $112,000 in contractor costs and $242,000 in materials (in 2003 dollars). Thetotal value of
thiswork is estimated at $947,000 (in 2003 dollars).

Golden Gardens V egetation Management Plan Sound Tree Solutions
Page 1 December 2003



CHAPTER 1: OVERVIEW

1.1 Introduction

Since 1994, Seattle Parks and Recreation (hereafter referred to as “Parks’) has been at work
enhancing the beauty, sustainability and safety of publicly-owned urban forest. City parks cover
approximately 10% of Seattle's land, and urban forest extends over much of that area, in both
formal and natural park landscapes. As open land shrinks and population grows, pressure on this
resource increases. Meanwhile, tree planting has not kept pace with the trees that have been lost
to storms, age and disease. Aggressive non-native species like English ivy, holly, laurel and
blackberry have smothered native undergrowth and halted establishment of new tree generations.
With positive intervention we can overturn this trend.

Citizens of all ages and walks of life have given abundant time and talent toward helping us meet
this great challenge. Parks' Urban Forest Restoration Program develops - and with community
support - implements vegetation management plans for individual Seattle parks. The department
selected Golden Gardens Park as an important site that would benefit from a vegetation
management plan. The plan was funded from the City's Cumulative Reserve Fund as part of the
department's Mgjor Maintenance Program. Consultants from Sound Tree Solutions and
Arboriculture and Restoration were selected to develop this plan. Plan development began in
August of 2003 and was completed in December of 2003.

1.2 Site L ocation and Context

Golden Gardens Park is a City-owned property located in the northwest part of Seattle along the
Puget Sound shoreline, just north of Shilshole Bay Marina. The park is approximately 67 acres
and could be acclaimed as one of the most diverse public spacesfor its size in the Sesttle parks
system. It includes ailmost every feature possible for an urban green space: sandy and rocky
beaches with tidelands, dunes, a bathhouse, a recreational grassfield, streams, wetlands, miles of
trails through native forest, and an off-leash dog area. The Burlington Northern railroad right-of-
waly bisects the park property with underpasses for both pedestrian and vehicular traffic.

Golden Gardens has been a highly used park since before its designation as a public space back
in 1923. The area of most intensive use has been in beach area in the west part of the park.
Logically, the most improvements have been in that area, including a recent wetland planting,
the current bathhouse renovation, and well-maintained picnic and sports facilities. Nothing
extensive has been done for the forested hillside of the park. Being a natural open space
dominated by a passive use trail system, the upper Golden Gardens Park areaisin need of a

V egetation Management Plan (VMP) and proactive efforts to ensure the conservation and safety
of the site.

There have been an increasing number of tree failures along Golden Gardens Avenue that runs
along the east edge of the park. While the main focus of this VMP is the upper, forested portion
of the park, assessment of hazard treesin all high-target areas of Golden Gardens has been
included also.
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CHAPTER 2: GOALS, OBJECTIVESAND POLICIESRELATING TO

VEGETATION AT GOLDEN GARDENS
Adapted from Cheasty Greenspace Vegetation Management Plan (2003)

2.1 Overall Goals

There are several documents and manuals developed by the Seattle Parks and Recreation
Department (hereafter referred to as “Parks”) that provide the policy framework for all aspects of
park management, ranging from overarching departmental level goals to specific objectives for
particular elements or resources. It isimportant that these pieces are considered throughout the
vegetation management planning process to ensure consistency and compliance with Parks
protocol.

2.1.1 Seattle Parks COM PL AN (2000)

The COMPLAN is the comprehensive plan developed by Seattle Parks to guide policy and
decision-making for parks and recreation facilities. The original 1993 COMPLAN was updated
in 2000 and isto be  aliving document through which changing conditions as well as ongoing
public involvement can be considered in decisions affecting the future of Seattle’ s park and
recreation system.” The revision also includes a six-year action plan for specific tasks to be
accomplished.

Parks revised their mission statement in COMPLAN 2000 to state that they “will work with all
citizens to be good stewards of our environment, and to provide safe and welcoming
opportunities to play, learn, contemplate and build community.”

Among the policy statements and action plan elementsin the COMPLAN, the Steward of Park
Resources and specifically Park Management & Environmental Stewardship are the appropriate
sections that apply to the Golden Gardens VMP. The management strategies easily support all
the primary roles and responsibilities, with focus on the following policy statements:
¢ Tree management and maintenance will include consideration of tree health, long-term
reforestation needs such as the role of treesin providing wildlife habitat and other
environmental benefits, historical context, and tree impacts such as public safety, views,
aesthetics, street or sidewak damage, and maintenance requirements.
¢ Park horticulture practices and maintenance procedures will include consideration of the
following:
(a) Integration with natural and historic resource management
(b) Replanting with native species for wildlife habitat enhancement and/or drought-
resistant plants for water conservation.
(c) Other factors related to water conservation.
(d) Pruning or thinning for safety, utility lines, and views from private property,
consistent with more specific policies for such pruning or thinning.
(e) Coordination with the community and Seattle police for security visibility.

¢ Provide for forest community restoration in Seattle’ s parks and open spaces with appropriate,
site-specific reforestation projects. Undertake restoration and enhancement of grasslands,
wetlands and other natural landscape types as appropriate. Involve the use of volunteers and
other community organizations in such efforts.
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In the Six-Y ear Action Plan, specific activities relevant to the Golden Gardens VMP are as
follows:

¢ Foster afeeling of community ownership and pride, focusing on community participation in
planning, design development, programming, and mai ntenance.

¢ Maintain the living park inventory of plants and trees, focusing on reforestation,
enhancement and restoration of natural communities, plant replacement, turf restoration,
control of nuisance plants, and provision of proper conditions for growth.

¢ Designate and protect natural and historic resources (including wildlife habitat) within parks,
focusing on sensitive resource management, public information, staff training, and
mai ntenance procedures.

2.1.2 Urban Wildlife and Habitat M anagement Plan (2000)

Parks developed the Urban Wildlife and Habitat Management Plan (UWHMP) in 1994 and
updated in 2000. The plan provides a“framework and guidelines for integrating natural and
human systems in Seattle s parks and open spaces.” The first and main goal of the UWHMP is
“to continue and increase wildlife protection and enhancement efforts” which will be basis for
the vegetation management objectives of the forested area of Golden Gardens. The following
sub-goals are considered in thisVMP:

¢ Protect existing habitats from degradation

¢ Allow human use and enjoyment of park natural resources while protecting wildlife and
habitat

¢ Maintain habitat and species diversity

Protect critical, sensitive, and rare habitats

¢ Promote protection of existing yet unprotected habitat

L 4

Asoutlined in the UWHMP, actions to strive toward these goals in this VMP include:

Removal of non-native vegetation (where appropriate)

Planting native vegetation

Possible designation of park habitat areas as wildlife areas

V egetation management to prevent trail and slope erosion

Closing unauthorized informal trails

Restricting certain uses (e.g., bicycles and off-leash dogs) on trail system

*® & & & o o

The goals of the UWHMP that are indirectly addressed in this VMP are protecting and
enhancing wildlife populations and devel oping, and maintaining a wildlife resource inventory.
The management recommendations of this do incorporate the other goals of environmental
education, volunteer involvement, internal education and consistent departmental actions, and
interdepartmental and interagency cooperation.
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2.1.3 Seattle Department of Parks and Recreation Tree Policy (2001)
The purpose of the Parks Tree Policy is asfollows:

¢ Tomaintain, preserve, and enhance the urban forest
within parks;

¢ Toincrease overall tree canopy, tree health, and tree
longevity within parks; and

¢ To ensure that parks trees are managed in a manner that
is consistent with other departmental and municipal
policies.

There are two distinct areas of Golden Gardens to which the Tree

Canopy - the uppermost
layers of foliage in the
forest overstory.
Overstory - any plants
that have achieved a
height greater than 15
feet, usually comprised of
trees, but can aso include
large shrubs.

Policy applies and are discussed in this VMP: the devel oped landscape of the beach area and
around facilities and the undevel oped landscape of the native forested areas which has limited

access by atrail system.

The Tree Policy provides detailed criteriain which tree and vegetation removal, pruning, and
replacement may occur on park property. Overall vegetation management as recommended in
management plans such as this one, must aso follow certain threshold and performance criteria

aswell as several management objectives including pertinent topics as:
¢ Extent and Phasing of Vegetation Management

Public Safety

Soil and Water Conservation

Potential Slide Areas

Habitat Improvement

Native Vegetation

Control of Invasive Exotic Vegetation

Retention of Vegetation

Replacement and Maintenance of Vegetation

® & & &6 O o oo

2.1.4 Seattle Parks and Recr eation Best M anagement Practices M anual (2002)

The recommended actions in a vegetation management plan for a
park should not counter any identified Best Management Practices
(BMPs) assembled in the Seattle Parks and Recreation BMP Manual .
The appropriate resource area in the Manual for the Golden Gardens
VMPisthe*“Natural Area— Forest” where the guide provides best
practice for forest cover, canopy regeneration, erosion control, steep
slopes, organic debris and fire prevention. Other sections of the
Manual that are referred to in thisVMP are BMPs for Trees and
Integrated Pest Management (IPM) in Natural Aress.

Golden Gardens V egetation Management Plan
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Regeneration - the long-
term process of replacing
mature trees that arein
decline with younger trees
that grow nearby.
Regeneration can occur
naturally and can be
augmented by planting

sapling trees.
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2.2 Golden Gardens Park Related Plans

2.2.1 Planting Plan for Golden Gardens Wetland (2001)

This recent planting plan was developed for the wetland area in the northern end of the Beach
Area of the Park. Areas of the east pond were stabilized with large woody debris. Inthisarea,
the plan calls for planting wetland emergent and adaptable woody

shrubs. Willow (Salix hookeriana) was excluded because of Emergent - awetland
height restrictionsin this area. In the north edge of the west pond plant that lives with roots
area, there is awide mud gradient where wetland would be in standing water but
planted. Along the south edge, awider range of plants were produces stems and leaves
selected, including a variety of wetland emergents, adaptable that protrude above the
woody shrubs, and two small tree species, hawthorn (Crataegus water surface.

douglasii) and crabapple (Malus fusca).

2.2.2 North Salmon Bay Community Forestry Strategic Plan (1997)

Document developed for alarger community forest unit but includes discussion of the upper
portion of Golden Gardens Park contiguous with Sunset Hill Greenbelt as the “ closest thing to a
significant ‘natural’ environment in the area.” Strategies outlined in the strategic plan that pertain
to this area are incorporated where appropriate into thisVMP.

2.3 Golden Gardens Vegetation M anagement Plan Goals and Objectives

Goal 1. Manage hazard trees for public safety
Objectives:
1.a. Remove or lower high hazard trees
1.b. Inspect and monitor other trees on aregular basis

Goal 2: Improve overall forest health
Objectives:
2.a. Control invasive plant species (where appropriate)
2.b. Reduce human impacts to vegetation (encampments, trail compaction, social trails
and party areas, topping, dumping)
2.c. Stabilize eroding areas with vegetation
2.d. Increase native species richness in the shrub and tree layers

Goal 3: Manage toward a mixed deciduous/coniferous forest
Objectives:
3.a. Increase conifer density throughout the forested area
3.b. Manage canopy openings to allow diversity of conifer species to be planted
3.c. Increase species diversity of deciduous treesin the forested area

Golden Gardens V egetation Management Plan Sound Tree Solutions
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Goal 4: Improve wildlife habitat quality

Objectives:

4.a. Increase snag density

4.b. Increase quantity of down wood

4.c. Increase native plant species richness and structural complexity of forest
4.d. Ensure no degradation of water quality for downstream wildlife

Goal 5:Achieve plan goals through effective collaboration of staff, contractors, and community-

based volunteers on forest management projects.

Objectives:

5.a. Empower front-line staff to lead project planning, implementation and evaluation
(" adaptive management")

5.b. Coordinate project planning, implementation and evaluation protocols among Parks
units

5.c. Foster community stewardship of project sites by organizing appropriate
tasks/activities for interested volunteer groups and individuals.

5.d. Utilize City BMPs and project specificationsto hire qualified contractors for
technical segments of project work

Golden Gardens V egetation Management Plan Sound Tree Solutions
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CHAPTER 3: PLAN CONTEXT
3.1 Site Character

The upper portion of Golden Gardens Park consists of 36 acres of predominantly bigleaf maple
and mixed deciduous coniferous forests covering a significantly sloped hillside. The upper
parking lot, grass, and the off-leash dog area are an open meadow.

The Golden Gardens Avenue snakes through the upper hillside portion of the park connecting
with View Avenue to the northeast and Seaview Avenue NW to the southwest direction. Private
residences are located opposite (uphill from) the park along the upper portion of Golden Gardens
Avenue.

Upper Golden Gardens experiences a high volume of use in certain areas. The relatively new off-
leash area, the stairway connection to the beach, and the roadway are the places with the high
activity. With the ever-increasing issues of trail stability, forest health, and tree failure in these
areas, this VMP is mainly devoted to this upper portion of Golden Gardens Park.

In contrast, lower Golden Gardens Park is 25 acres of developed, mostly level landscape. The
lawn and beach areas are defined and bordered by plantings of wind and salt-resistant shade
trees. In the north part of the beach area a wetland and dune area provide passive park usein
important shoreline habitat.

3.2 Park History

The Puget Sound shoreline in the Ballard area was a highly coveted “port” for the Native
American people (the Shilshole-amish) for hundreds of years. The sandy beach areawas used to
shore canoes and transfer to freshwater boats for traveling inland.

It wasin 1908 when entrepreneur Harry Whitney Treat wanted to promote the Loyal Heights
areafor development and opened an amusement park on 30 acres of beach and lowland Joroperty
naming it Golden Gardens. An automobile trail, now known as West 85" Street and 32™ Avenue
Northwest, connected the park to the rest of the world.

One of the mgjor features promoted by Treat and other developers of the area was the beauty of
the upper area of Golden Gardens.

“A long trail leads down to the park, which abounds in pretty rustic bridges and winding trails. A
number of springs from a pretty brook which falls down the steep ravine and as the ravine has
been left inits natural beauty, the effect is very pretty.”

An article in the Seattle Post Intelligencer in 1909 described plans to preserve the woodland
“absolutely asit istoday as Seattle’ sfirst zoological garden... the wild things of the wood il
roam as they do in their natural habitat.”

After strong urging to make the areaa municipal park for at least a dozen years, the City Council
purchased the 52-acre beach and park-like uplands from the Treat Estate for the “ridiculous’
some of $37,000 in 1923.
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Early on, severa local groups, such asthe Ballard Commercia Club, Sunset Hill Improvement
Club and Lions, participated in the master planning, creation, and services for the park aswe
know it today.

In May of 1929 the Park Engineer reported to the Ballard Commercial Club, “the upper park area
has a number of nice groups of trees, but a great many large trees were cut down before Parks
took over the land.” Furthermore, the steep slope of the upper areawas not conducive to an
amenabl e pedestrian way to the beach. In 1931 additional upland property was purchased in
order to construct the Golden Gardens Avenue to make a connection.

According to Sherwood Historical photo file on Golden Gardens, the WPA embarked on some
improvement projects in 1936. The concentration of the work was between the upper meadow
downhill to Golden Gardens Avenue and included a stairway with “waterway” feature, a stone
wall along the Avenue, and slide control features along the slope. The area was denuded of
vegetation during construction, save the group of conifers at the top of the slope next to the
parking lot.

Not much other significant cultural history of the upland areais available. As seenin earlier
photos, a caretaker’ s residence was in the approximate location of the upper parking lot, and was
torn down in the early 1960’s.

The natural history of the areais highlighted with much slide activity particularly in the 1970's.
A dlide that damage three homes along View Avenue in 1974 set park neighborsto hire
engineersto design and install an effective drainage system. Parks gave permission for these
drains to beinstalled in Golden Gardens Park and has maintained the drains that were installed
there.

The activity of service groups through the decades is evident with plantings of Norway spruce
around facilities in the upper meadow, alombardy poplar or two and other non-natives along the
east side of the middle parking lot, and intermittent maturing coast redwoods found aong the
north trail system.

3.3 Citizen Activitiesand Concerns

The two major activitiesin the hillside area of Golden Gardens are the Off-Leash Area (OLA) in
the upper meadow and trail use throughout the greenspace. The OLA wasinstalled in 1999, and
appears to be a very popular site for dogs and owners alike.

Unfortunately, there has been great concern about the use of the north forest (and beach area) as
an unofficia extension of the off-lease area, resulting in off-trail damage to vegetation and
alleged cause for erosion and compaction of the soils.

Other concerns were made known to the consultants at various times throughout the data
collection time of the plan process. Park users, Park staff, and citizens attending the September
30, 2003 public meeting provided these other issues:
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Lost views due to maturing park trees

Illegal tree cutting on park property

Hazard trees along trail system

Brush, yard waste and debris dumping in park
Mountain beaver activity on hillside

Noise from park activity in beach area
Fragile slopes and trail erosion

Safety along railroad tracks

Invasive plants threatening native forest

3.4 Interested Organizations

There have been numerous community and service groups involved in Golden Gardensin the
past then years. Park staff identified several potential or recently active partnersin park projects:

e Community
> Sedttle Pacific University
> Seattle Works
» Groundswell Northwest
» Woodland Park Zoo Corps

e Schools

Hamilton Middle School
Salmon Bay School
NOMS (New Options)
University Prep

The Bush School

UW WashPIRG

UW Botany Club

VVVVVYVYY

e Youth

Golden Gardens Teen Center
Brownie Troop 547

Cub Troop 135

Boy Scouts

City Year

Americorps

VVVVVYY

Groups who participated in particular projectsin Golden Gardens include the North End Flower
Club for the beach turnaround circle, Friends of Golden Gardens Wetlands for the Wetland
Planting Plan, and Coalition for Off-Leash Areas (COLA) for the upper meadow OLA. Other
community partners noted are the Sunset Hill Park Association and the Audubon Society.

Contact information for each of these groups should be kept current, and Park staff isto ensure
they are aware of the development of this VMP and any volunteer opportunities for
implementation.
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3.5 Vegetation-Related Uses

There are alimited number of human uses of the upper Golden Gardens area: trail use, vehicular
and bicycle traffic on Golden Gardens Avenue, and the enclosed off-leash dog area. The
placement of the off-leash dog area at this site was not because of the forest setting, but rather
the open-meadow space had the capacity to service the community need. The unfortunate result
has been the “ creeping” of the off-leash activity onto the adjacent trail system causing damage to
the native forest vegetation and the trails.

Thetrail useisbasically for two purposes: passive enjoyment of the forest setting particularly to
the north and the connection between NW 85" Street, the upper parking lot, and the beach area.
The most heavily used portion of the trail system isthe stairway from the upper parking lot to the
“trail” and tunnel to the beach area. Safety of the higher use trails above and bel ow the meadow
areais sought with the hazard tree assessment.

Golden Gardens Avenue experiences arather high volume of traffic being amajor connection to
Loya Heights and Shilshole Bay Marina (Seaview Avenue) and to the ever-popular beach area
of the park. Since the majority of tree failures have occurred along the Avenue, the hazard tree
assessment also includes this area.
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CHAPTER 4: ASSESSMENT OF EXISTING CONDITIONS
Adapted from Cheasty Greenspace Vegetation Management Plan (2003)

This chapter provides a brief qualitative overview of the conditions in the Golden Gardens. A
more detailed quantitative summary of forest conditionsis provided in the Findings and
Description of Management Areas Chapter 5.

4.1 Geology and Soils

Golden Gardens Park isa coastal bluff located on the eastern shore of Puget Sound. The
topography of the hillside is characterized by moderate (15-40%) to steep (>40%) slopes, most
of which are west facing. The hillside contains upper layers of sand over silt and clay layers that
occupy middle and lower elevations of the hillside. See Figure 1. Erosion and downward
movement of these layers has caused accumulation of sandy deposits called colluvium on the
bluff face.
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Figure 1. Profile of the northern hillside of Golden Gardens (adapted from Ford (1979)

Generalized soil datais available on the City of Seattle’s Geographic Information System (GIS).
This data was reviewed (see Appendix J-2). Information on soil type was collected in the field
for this project. These dataindicate that soil typeis fairly uniform throughout the greenspace.
Most areas were characterized as having mineral soilswith either sand or loamy sand. Silt and
clay substrata were observed on the lower slopes of the northern portion of the park, with
corresponding soil textures ranging from sandy loam to loam. No organic soils were found.
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With the exception of wetlands and stream corridors, soilsin the area tend to be excessively well
drained.

4.2 Slope Stability and Erosion

The northern portion of the park has a history of slope instability. Colluvium on the bluff face
forms the soil that the hillside vegetation grows upon. Trees and shrubs cover this colluvium and
protect it from further erosion. The roots of these plants also reinforce the soil and improve its
ability to hold together as a single mass. However, asillustrated in Figure 2, roots are usually
unable to penetrate the dense, highly compacted strata underneath the colluvium. Therefore, the
vegetation has very little ability to attach the soil massto the hillside. This counters the common
impression that trees can “prevent” dides. If asoil mass becomes weakened because of
groundwater and geological conditions, the vegetation will offer only minor resistance to that
instability. Managing vegetation cannot prevent landslide activity in Golden Gardens Park. To
the extent it is possible, this VMP will not exacerbate existing unstable conditions or create new
instability.

Until the development of the railroad, wind and wave action was eroding the shoreline in the
north portion of the park. Similarly, onshore currents have been depositing sand on the shoreline
in the south portion of the park. Erosion of the shoreline in the north portion of the park
previously caused the bluff to slide and retreat to the east. Development of the railroad involved
placement of rip-rap (large rocks) along the north shoreline, as well as cutting into the toe of the
slope for therail grade. The rip-rap contributed to stability of the bluff by stopping wave erosion
along the toe of the lope. Therail grade introduced new instability to the bluff. In the report,
Ford (1979) suggested that the original cut and the continued removal of slide material from the
rail grade have "contributed to the instability of the lower slope and thus, overall retreat of the
entire slope.”
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Figure 2. Generalized Seattle Bluff Profile, from Magnolia Boulevard Vegetation Management
Plan, adapted from Tsukamoto and Kusaba, 1984.

According to the Seattle Landslide Database, there have been eight recorded landslides in or
adjacent to Golden Gardens Park. Seven of these have been surface colluvium slides. See
Appendix B for a summary of these slide events. The southern portion of the park has no
recorded history of slides. The northern portion of the hillside has experienced repeated sliding
in certain areas. The area to the west of Golden Gardens Drive approximately 100 yards south of
View Avenue NW has three recorded slides. These were caused by a combination of factors,
including groundwater, surface water and fill soils. The construction of Golden Gardens Drive
placed a substantial overburden of fill on the existing slope in this location. Further north, an
area west of 9037, 9039 and 9043 View Avenue NW experienced a massive slope failure in
1974. This event followed a winter of rainfall that exceeded the 40 year average. This event was
the only slide event that involved deep-seated instability and was not primarily a movement of
surface colluvium. The remaining four slides were located at 9125 View Avenue NW, to the
north of the park. Evidence of other, unrecorded landslides were observed during site
assessment, including stands of dense, sapling alders that indicate an area of prior disturbance,
presumably from slide activity.

Erosion is a significant process in Golden Gardens Park. The sandy soils on slopes above 15
percent are vulnerable to sloughing if disturbed. In contrast to mass movements of soils (slides)
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discussed above, erosion can be controlled by managing vegetation. Maintaining vegetative
cover and preventing disturbance are key strategies in preventing further erosion of the hillside.

4.3 Streams and Wetlands

Numerous small streams originate in the hillside of Golden Gardens Park and flow into Puget
Sound (Appendix J-1). In several places, streams have been placed in rock-lined channels or
collected into pipes and conducted down the hillside, while minor flows have remained in natural
channels. These flows are collected at the bottom of the hillside, piped under the railroad right-
of-way, and eventually discharged into the beach area. Some are identified in the existing GIS
database. Otherswere mapped during the data collection process. The most prominent streamis
the one that flows from the upper parking lot down a steep ravine adjacent to the stairway. Itis
piped under Golden Gardens Drive, the railroad right-of-way and outlets into Puget Sound at the
south end of the beach. To the north, another stream originates to the west of the upper curve in
Golden Gardens Drive south of View Avenue. This stream flows to the parking lot and enters a
storm drain. Further north, numerous seeps and flows can be found that drain into the drainage
swale along therailroad grade. Some of these are piped along the surface to reduce erosion and
slide risk incurred by the overland flow of water.

Thetoe of the hillside is punctuated with wetlands. These range from the large open water
wetlands at the north end of the beach area, to numerous small wetlands, some less than 250
sgquare feet, along the forest edges along the railroad right-of-way and Golden Gardens Drive.
Understory species richness is high in the wetlands in comparison to surrounding upland forest
areas. Wetland understory dominants include elderberry (Sambucus racemosa), salmonberry
(Rubus spectabilis), and lady fern (Athyriumfilix-femina). Directly to the southeast of the
underpass at Golden Gardens Drive, a sizeable wetland is dominated by pacific willow (Salix
lasiandra). Directly north, near the hairpin turn, another wetland contains an extensive patch of
Himalayan blackberry (Rubus procerus). Despite the extent of invasive plant speciesin the
wetlands, native species richnessis high. There are also afew wetlands perched on the hillside.
Oneisjust uphill from the hairpin turn. Anocther is further north associated with the stream that
originates west of the upper curve in Golden Gardens Drive.

The primary functions provided by the wetlands in the greenspace include wildlife habitat,
natural system support (e.g., organic export), water quality improvement, and groundwater
recharge. The wetlands are on public lands and therefore have the potential to provide passive
recreationa (e.g., bird watching) and educational values.

4.4 Forest Character and Condition — Qualitative Description

4.4.1 Forest Greenspace

Golden Gardens is dominated by second- and third-growth forest that was logged
presumably through the late 1800s and early 1900s. The general condition of this area
indicates that it has received no large-scale forest management over the years (e.g.,
extensive replanting or thinning). However, the sporadic presence of tree species such as
spruce, pine and redwood are evidence of periodic efforts of reforestation. Mostly, the re-
growth of the forest has been strongly influenced by the coastal bluff setting and the urban
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context of this park. Asthe surrounding area has undergone rapid and extensive urban
development since logging, re-growth has been shaped by factors that include:

o fragmentation into small forest blocks by roadways, railroads parking lots and other
landscape development;

e development that has resulted in restricting much of remaining forest remnantsto slide-
prone slopes;

e disturbance along forest edges for construction of roads, housing, landscaping, etc.;

e invasion of non-native plants progressing from the disturbed edges into forest interiors,
and

e treetopping or clearing for utility corridors, railway corridors, or (private) view
corridors, and accompanying invasion of non-native plants.

Asforest fragmentation increased due to the spread of urban development in the area, the
extent of forest edgesincreased. All forest edges differ in common ways from the forest
interior. Thereis an increased potential for wind throw, more open tree canopy, decreased
shading, decreased moisture in soil and microclimate, and encroachment by non-native
plants. Forest edgesin urban areas tend to have an even greater extent of disturbance, the
effects of which are seen further into the forest interior than in more rural areas.

Types of urban-related disturbances may include:

e selective tree clearing, planting or encroachment of non-native species from landscaped
areas

encroachment of invasive and noxious weeds from disturbed areas

networks of social paths

predation of wildlife by domestic pets

piping creeks and storm water runoff both above and below ground or diverting flows
thus eliminating or decreasing riparian corridors, and

e increase of storm water flows triggering slides of steep slopes.

This higher level of disturbance, when combined with the extensive fragmentation and
smaller forest blocks of urban areas, results in the degraded condition of the forest edge
extending further into the forest and greatly reducing the effective forest interior. In
Golden Gardens, for example, invasive plant species are not just limited to the more
disturbed forest edges, but occur and even dominate the understory throughout most forest
stands. The urban nature of the greenspace is reflected in the following description of the
forest condition in the area.

Golden Gardens includes mostly forested areas that are exclusively dominated by
deciduous species. Areas of turf also occur in the landscape. Vegetation Zones were
defined for this project using existing vegetation data mapped by the Seattle Urban Nature
Project (SUNP, 2000) that was verified by a ground-truth process in the field and checked
against data collected during the course of developing this VMP. SUNP assessments were
made by qualitative visual estimates made using a dichotomous key to determine vegetation
type during a site walk-through. Vegetation classes used are consistent with those used by
the Washington State Gap Analysis Project and the Interagency Committee for Outdoor
Recreation, as well as the Seattle Parks UWHMP and SUNP. Golden Gardens consists of
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six Vegetation Zones based on vegetation type: Pole deciduous forest, immature deciduous
forest, mature deciduous forest, mature mixed forest, mature conifer forest and shrubland.
These are defined in Table 1.

Vegetation Type Definition
Pole Deciduous Forest ¢ 5-15" diameter at breast height (dbh)
e Trees greater than 30 ft in height
e Dominated by alder
e Some bigleaf maple
Immature Deciduous ¢ 15-20” diameter at breast height (dbh)
Forest e Trees greater than 30 ft in height
e Dominated by big-leaf maple
e Some alder, Douglasfir, cedar
Mature Deciduous Forest ¢ 20-30” diameter at breast height (dbh)
e Trees greater than 30ft in height
e Dominated by bigleaf maple
e Some cedar, Douglasfir, grand fir
Mature Mixed Forest ¢ 20-30” diameter at breast height (dbh)
e Trees greater than 30ft in height
e Dominated by bigleaf maple
e Some cedar, Douglasfir, grand fir
Mature Conifer Forest ¢ 20-30” diameter at breast height (dbh)
e Trees greater than 30ft in height
e Dominated by Douglas fir
e Some maple regeneration
Shrubland e Greater than 25% shrub cover
e Less than 10% tree cover
e Dominated by Himalayan blackberry

Tablel. Vegetation Typesin Golden Gardens Hillside

4.4.2 Hazard Trees

Due to the frequent number of tree failures near popular areas in the park, particularly along
Golden Gardens Avenue, one of the priorities of this VMP is hazard tree assessment. This
type of evaluation is done on trees of significant size with contributing defects that arein
proximity of high-use targets to potentially cause damage and/or injury.

Nearly ahundred trees were included in this VMP fitting these criteria. Qualitatively, the
significant trees are in good condition for their age with relatively few, requiring complete
removal. Aging, “pioneer” trees such as the big leaf maple and ader situated on a
significant slope, are pre-disposed to a higher incident of failure and therefore, need
attention. The signs of aroot rot pocket found in the upper forest also is a cause for further
assessment of the conifersin that area since such a pathogen can have a devastating effect
on trees and result in unsafe conditions for human use.
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4.5 Wildlife Habitat

The location of Golden Gardens on the eastern shore of Puget Sound makes it an important forest
habitat. It isaprominent stopover spot for migratory bird species. It represents potential
perching and nesting habitat for bald eagles, osprey, other raptors and even heron. Resident bird
species find thermal cover in the evergreen understory of the park. Small mammals utilize the
areafor shelter and foraging. Connectivity to the forested hillside immediately to the east and
south and to Carkeek Park to the north increases the viability of certain species that need forest
cover.

The structure of the forest determines, to a great degree, the type and quality of the habitat. The
vertical structure of the forest — overall height, layers of canopy, species composition — correlates
with the maturity of the forest. Y oung forests are typically even-even aged, single-species
dominated habitats. Mature forests contain greater vertical heterogeneity. Golden Gardens
exhibits evidence of maturation in the overall size of trees and the presence of large conifers.

The complexity of the vertical stratais limited by the dominance of bigleaf maple as the primary
canopy species and the lack of strong conifer populations. Conifer species provide thermal cover
and wind protection in winter, two important qualities for habitat with awestern exposure.

Another limitation of the habitat structure is the relative dearth of

decomposing wood, both as standing “snags’ and as fallen logs. Snag - adying or dead

In the Pacific Northwest, over 100 species of hirds use snags tree that remains standing.
during some point of their lifecycle. Bats and other small Asthe sFandl ngtree
mammals aso rely on snags, and hollow logs provide refuge for decays, insects and fungi
shrews, chipmunks, voles, skunks and some weasel species. The | Providefood for other
invertebrates that live in decomposing wood are an essentia part wildlife, while cavities

of the forage for many native bird species. Amphibians, such as and loose bark plates
terrestrial salamanders make extensive use of downed logs for provide shelter for birds
nesting and refuge. Rotting woody debris is essential to soil and mammals.

development, which correlates with forest productivity.

However, field assessment discovered that the Golden Gardens hillside is lacking substantial
decomposing wood, especially in the larger diameter classes that are most valuable to wildlife.
Forest soils reflected this condition, with relatively thin organic surface horizons (the “ duff”
layer in forest soils).

4.6 Human Impacts

Human impacts to the hillside are evident throughout the area. The following activities are
visible impacts to vegetation in the forested area of the park:

encampments where people have either short or long-term dwellings

socia trails weaving throughout the greenspace and traversing the slope

bare soil areas from vehicular, pedestrian and pet traffic

dump areas where garbage and yard waste have been piled, primarily near roads
trees cut and topped for views from adjacent residential properties.
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A number of encampments were noted near or in sample plots during the data collection process,
but no systematic inventory of camps was undertaken. Some of the social trails found in the
hillside appear to be associated with the encampment locations. Thetrails are generally narrow
and the entrances to them are somewhat obscure. Dumped refuse was infrequently observed in
the greenspace, only in areas adjacent to and downhill from roads where there is room enough to
pull out from traffic. Asexpected, the amount of refuse observed generally decreasesin the
forest interior, as one gets further from roads. However, where encampments are located in the
forest interior, concentrations of refuse also occur.

The eastern edge of the park has several areas where trees have been cut down or topped to
enhance the view from adjacent private property. Historically, Parks allowed citizensto obtain a
permit to prune or remove trees on park property under certain conditions. In some cases, trees
have aso been cut without a permit. This past practice has impacted the canopy condition in
these areas of the park. 1n 2001, Parks adopted arevision to its policies concerning the
management of trees. Thisrevision specifically prohibits removal of park trees solely for private
views. It does allow for treesto be removed as part of a VMP that provides overall benefit to the
vegetation resource as defined by the criteriain the policy.

More indirect human impacts to the hillside greenspace include the appearance of non-native
invasive species and the presence of storm water drainage pipes from private properties at top of
slope. Being adjacent to urban and cultivated landscapes, the hillside forest receives seeds and
runners of non-native invasive plants that escape onto public land. Birds and wind most likely
assist in the “natural” introduction with more thoughtful plantings occurring near facilities such
as the eastside of the middle parking lot.

While the drainage pipes along the slope in the north part of the park were installed to conduct
water to the bottom of the slope, another fairly new drainage system in the southeast corner of
the park was identified and all may contribute to erosion and water quality issues there. The
drainage systems are not addressed in this VMP since they are not a direct impact to the
vegetation nor are there vegetative solutions to the problem of hillside drainage.
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CHAPTER 5: FINDINGS-QUANTITATIVE DESCRIPTIONS OF THE

VEGETATION
Adapted from Cheasty Greenspace Vegetation Management Plan (2003)

This chapter summarizes the data collected for this study. Data collection methods for forested
vegetation and hazard trees are described. Quantitative descriptions of the existing conditions are
defined for the overall hillside and management areas, with condition descriptions for identified
hazard treesin thisVMP.

5.1 Geographic Division of Park Areas

Asaway to orient readers and users of this VMP to the discussions that follow, the consultants
have divided the Park into six geographic areas so they can identify general locations (see Figure
3).

5.1.1 Beach

The Beach section is the portion of the Park west of therailroad tracks. Thisareaisthe
most familiar to park users.

5.1.2 South

The South section is the portion of the hillside that is south of the middle curve in Golden
Gardens Drive where the Parks Maintenance Y ard is located. It also contains the narrow,
triangular hillside north and west of the curve aswell.

5.1.3 Central

The Central section is the portion of the hillside north of the middle curve in Golden
Gardens Drive extending approximately 1100 feet northward, to its northern limit two
hundred feet north of the dog off-leash area. It contains the upper parking lot and the dog
off-leash area. This section isthe most heavily used part of the hillside.

5.1.4 North Central

The North Central section is the portion of the hillside extending from 200 feet north of the
dog-off leash area approximately 700 feet to its northern limit 350 feet north of the north
cistern and spillway. Thisareais centered on the north cistern and the area surrounding it.

5.1.5 North End

The North End section is the portion of the hillside extending beyond the North Central
section, starting 350 feet north of the north cistern and spillway. This area consists mostly
of the areathat is served by asingle trail running along the top of a steep, slide-prone
hillside.
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5.1.6 Upper Hillside

The Upper Hillside section is the portion of the hillside east of Golden Gardens Drive,
starting from the NW 85" Street stairway and extending southward to the middle curvein
Golden Gardens Drive just east of the Parks maintenance yard entrance.

5.2 Data Collection M ethods

5.2.1 Forested Hillside

In order to assess existing conditions in Golden Gardens accurately, consultants collected
data on the forest conditions. Sample plot locations were chosen by ground survey to
collect data representative of typical vegetation groups. The field team located the plots on
maps by using LIDAR hill-shade base maps with trails and pavement overlays. This
provided fine-scale topographic detail that was useful for locating plots off-trail. Datawere
collected during September and October of 2003.

The sample plot size selected for the inventory was 1/10th acre, each plot having a diameter
of 74.5feet. A total of 17 plots were sampled. The area of the hillside, excluding right-of-
ways that crossthe hillside, is 36 acres. Since each plot represents 1/10th acre, 17 plots
would cover roughly 1.7 acres, or 5% of the total area. To be able to identify on-the-
ground the exact areain which to sample, field teams located and staked the center of the
sample plot and then measured out 37.5 feet from the center in all four cardinal directions.

The following data were collected at each sample plot*:

e team and plot identifiers e percent cover by woody debris
e aspect and slope e tree species present
e percent canopy closure e height, diameter and stem count for
each tree
e occurrence of saturated soils or e rating of tree health
standing water
e soil texture/type e occurrence of tree seedlings or saplings
indicating regeneration
e occurrence of special features — e shrub and herb species present and
power lines, slides, encampments, percent cover
creeks, wetlands, erosion, refuse,
trails, roads, and others
e occurrence of snags of varying e Indication of whether species are native
decay classes or not
e occurrence of large woody debris of
varying decay and size classes
* See Appendix A-1 for example data form
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Visual estimates were used for determining dominant plant species, species percent cover
and canopy closure. Tree diameter and height were determined by either a measuring tape
or visual estimates. Tree health was based on a subjective assessment of extent of canopy
cover and any evidence of tree decay.

The consultants transferred data that were recorded in the field into a Microsoft Excel™
spreadsheet, which was used to sort and analyze the data. Maps in this chapter represent
existing conditions and data trends in the greenspace and were prepared by the consultants
using ArcView™,

5.2.2 Hazard Trees

There are three components to a hazard tree: atree or part of tree of significant size to do
damage, atree defect attributing to a high probability of failure of tree or part, and a target
for that failure.

Defects

The Standards and Procedures for assessment and management of hazard trees are outlined
in the Seattle Parks and Recreation Tree Policy. Evaluations are to be based on guidelines
set forth in the Albers, Hayes (1996) publication and supported further by Hayes (2002) in
which visible defects upon inspection are noted and influence the hazard rating for each
tree. Such defects include:

Lean

Root problems

Cracks or structural weaknesses

Poor limb attachment or tree architecture
Extent of decay/canker

Amount of deadwood

Each of these areas is rated as High, Medium or Low risk for each tree on the field form
found in Appendix A-2. Aggravating factors as noted in the Tree Policy (8.3) are also noted
and may greatly influence the hazard rating. Only trees that had some notable defect(s) near
the agreed-upon targets were included in this assessment.

Assumptions for the hazard tree assessment are:

e No invasive methods of decay detention were made

¢ Root condition was assessed on surface or with minimal soil disturbance

e Treeswith enough signs and defects will be tagged for further inspection (outside of the
scope of thisVMP)

Targets

The areas of Golden Gardens Park where hazard tree assessments were performed were the
beach/bathhouse area, all parking lots, along Golden Gardens Avenue (adjacent to park
property), formal trails and stairways, and around facilities in upper park area (comfort
station and off-leash dog areq). Assessments were not methodically made on trees along the
more informal trail system, however trees of particular concern were noted.
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5.3 Findings - General Forest Conditions

5.3.1 Overstory

Golden Gardens includes mostly forested areas that are dominated by deciduous species.
Fifty percent (50%) of the trees measured were big-leaf maple, 25% were red alder, and
19% were Douglas fir. These numbers do not include young sapling trees, including the
large number of sapling alders found in the slide areas of the north hillside. These areas
contain as many as 1500-1800 stems per acre of small (one-inch diameter or less) alder.

The remaining 11 tree species found at Golden Gardens represent 6% of the individuals,
with no individual species accounting for more than 2% of the total trees. Non-native trees
were less than 1% of the total trees that were recorded. These were sycamore maple, horse
chestnut, common hawthorn, and mountain ash species. Planted non-natives observed
elsewhere on the hillside also included coast redwood, Norway spruce, Colorado blue
spruce, and several pines, including Japanese red pine, Scots pine and Eastern white pine.

Calculation of total cross-sectional trunk area (basal area) for each tree species reveals their
relative bio-mass and potentia contribution to canopy. Maples account for 74% of the
forest's basal area, while Douglas fir make up 16% and alder 7%, respectively. This more
accurately reflects the relative importance of these species for habitat in the Park. Mapleis
clearly the dominant species. For example, two multi-stem maplesin plot #2 have a basal
area of 5000 square inches. Thiswould be equivalent to two trees each 57 inchesin
diameter (or 15' in circumference) in the same 75-foot area. The data corroborates the
observation of large, multi-stem mapl e trees throughout the hillside.

Health of these maplesis generally good. Of the 60 maples recorded, 38 were rated
"Good", 11 rated "Fair" and 11 rated "Poor" in overall health. The average diameter
equivalent (diameter of a single-stem tree with the same basal area) of the "Good" class was
29 inches, while the "Fair" class was 19 inches and the "Poor" classwas 13 inches. This
illustrates that the large, dominant maples are doing well. 1f the population was in decline
from old age, one might expect to see the largest trees exhibiting poorer health, but thisis
not the case at Golden Gardens. The trees that were poorer health were also subordinate in
height to the larger maples. Competition, not disease or age is the cause of individual trees
being in decline.

The longevity of bigleaf maplesis highly variable, ranging from 75 yearsto severd
hundred, depending on site conditions. The largest maples at Golden Gardens are
approximately100 yearsold. Itislikely that they will continue to do well if environmental
conditions do not change radically. Mature trees are thought to be vulnerable to changesin
soil condition or exposure. It isimportant that all project work around mature maples avoid
disturbing the root systems of these trees.

Douglasfir iswell represented in the south portion of the hillside. They are concentrated in
agrove west of the upper parking lot, mixed in with maples on the hillside to the east of
Golden Gardens Drive, and interspersed with non-native conifers at the toe of the hillside
along the lower parking lot. They are aso found sporadically throughout the south hillside
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asindividuals. Of the 23 Douglasfirs surveyed in sample plots, 18 were rated "Good", 3
rated "Fair" and 2 rated "Poor" in overall health based on surface visual inspection. The
well-drained soils and western exposure of Golden Gardens presents favorable growing
conditions for Douglas fir. The consultants observed the cut stump of arecently removed
Douglasfir along the eastside of Golden Gardens Drive. This stump exhibited signs of
laminated root rot (Phellinus weirii). Thisisan endemic disease that attacks native
conifers, especially Douglasfir. The presence of this disease makes surface visual
inspection alessreliable indicator of tree health. More discussion of this disease can be
found in Section 7.2.

Data on canopy height and closure also reveal the relative health of the forest habitat.
Canopy closure is the observation from one ground-level point of the percentage of the sky
hemisphere that is obscured by tree crown foliage. In the mature maple forest, canopy
closure istypically over 80% and canopy height averages slightly over 100 feet. In areas
where forest is regenerating from disturbance, either one or both of these valuesis
significantly reduced. Figure 4 shows plotsinthe slide areas (# 9, 11,12,13, 16, and 17)
exhibit either reduced canopy height, low canopy coverage, or both. Similarly, plotsin
areas where trees have been cut (# 3 and 11) exhibit reduced canopy height.

‘ mcanopy closure  [Jcanopy height ‘
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Figure 4: Canopy Closure and Canopy Height for each Sample Plot

5.3.2 Understory

A broad diversity of understory and groundcover speciesis represented at Golden Gardens.
A total of 44 shrub, herb and vine species were noted. Figure 5 provides a prevalence of
species with 1% or greater coverage. Note that the majority of the 44 species were
observed infrequently. Among the top ten most common species, seven are native and
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three are non-native. English ivy isthe most common, with coverage averaging 27%
acrossthe hillside. By far, thisisthe single biggest threat to forest vegetation in the park.
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Figure 5: Understory Species Prevalence

5.3.3 Decaying Wood Features

The data shows that decaying wood features are in short supply at Golden Gardens. Snags
are important features for native birds and small mammals for foraging and nesting. Three
of the seventeen plots contained snags with total of four recorded, which represents 2.3
snags per acre. Washington State Department of Natural Resources recommends three
standing snags (min. 10" dbh) per acre, but these are minimum standards. Cavity nesting
birds need snags at minimum 15" in diameter. Also, more snagsin various stages of
decomposition would offer each wildlife species the conditions particul ar to its needs.
Also, urban natural areas can compensate for the lack of habitat in the surrounding
landscape if habitat isincreased there. Therefore, snag density of 3 per acreisadesirable
minimum goal. Additional snags can be fostered where the opportunities exist. Snags
should be both conifer and deciduous species to increase habitat diversity, and should be
15" dbh or greater.

Down woody debris (DWD) was a'so found to be in short supply at Golden Gardens.
Decaying branches and logs replenish soil organic matter. They also provide foraging and
nesting habitat for small mammals and some bird species aswell. Some native plants
(hemlock, red huckleberry, salal, licorice fern) seed into down woody debris. In wetlands,
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wood features are important for amphibians and aquatic insects. A benefit of DWD in
urban natural areasisto inhibit off-trail use by park users. This functionsto protect
valuable native habitat.

In Golden Gardens, only 9 of the 17 plots contained noticeable down woody debris.
Material in the 8-20" diameter range was relatively abundant, in contrast to small material
(4-8" diameter), which was surprisingly scarce. This materia istypically the most common
because it comes from dead branches that fall from the trees. Material greater than 20"
diameter was found in only four plots. In al plots, woody debris cover fell into the lowest
range of 0-5%. One study in Douglas fir forests has determined that DWD cover should be
15-20% for small mammal populations. Based on the data collected, DWD cover and
volumeislow at Golden Gardens. Opportunities to increase DWD should be utilized
whenever possible.

5.3.4 Tree Regeneration

Tree regeneration at Golden Gardens isimportant for the long-term preservation of tree
canopy. Sapling treesthat are established in the forest understory are positioned to take
over when mature trees decline. They also function as habitat by providing cover at
intermediate canopy levels. Bigleaf maple was the most frequent species found
regenerating in the understory. It wasfound in eight plots, with an average count of 4.5
stems per plot. The higher counts were found in plots with less canopy cover or edge
conditions. Alder regeneration was limited to areas with recent disturbance. Thereit was
abundant, totaling 180 stemsin one plot. Native conifers were scarce in the understory.
Two plots contained Douglas fir seedlings, while one other plot had red cedar. The
remainder of tree regeneration found at Golden Gardens was scattered among five non-
native species. Sycamore maple in particular was identified as undesirable for canopy
regeneration, as it has displaced native forests elsewhere.

While maple and alder regeneration appear strong, it is unlikely to produce viable trees for
canopy regeneration in closed canopy conditions. Conifer regeneration is more likely to
establish and succeed in closed canopy forest. Forest management in Golden Gardens
should include establishing conifer regeneration.

5.4 Classification of Vegetation Units and M anagement Areas

The quantitative plot analysis above was accompanied by mapping the boundaries between areas
of different forest types represented by the sample plots. The hillside was divided into 33
vegetation units of relatively uniform forest composition. Wetlands and slide areas were
considered separate units because of the special management considerations for them. These
units were then grouped into six classes of management areas based on similar characteristics of
the unit's vegetation that bear upon the vegetation management goals outlined in Chapter 2.
These management areas are described below in Table 2 and represented in Appendices J-5 and
J-6.
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to define an edge or area

Management Definition Extent of
Area Hillside
(acres)
Maple MA . >75% of the trees are bigleaf maple and 19.2
average dbh (or equivaent) >20"
Erosion control . past history of slidesin the vicinity and 7.6
MA ongoing instability predicted
Conifer MA . Douglas fir makes up at least 25% of the 3.9
tree composition, or conifers compose at least
70% of the trees
Resprouted Maple | o >50% of trees have compromised form from 2.7
MA past topping or cutting
Wetland MA . understory vegetation indicates soils are 2.1*
saturated during the growing season
Border MA . trees are predominantly non-native, planted 1.3**

*Includes 0.5 acres of forested wetland at the north end of the beach area.
**|ncludes 0.9 acres of black locust north of the bathhouse in the beach area.
Table2. Management Areaswithin Golden GardensHillside

Management areas were primarily defined by condition of the trees found in them. Other
management considerations for the forest understory, such as disturbance or invasive plant

conditions were mapped as an overlay. For example, areas with significant cover of ivy and/or
other invasives on the ground and in the trees were placed in the Invasives Overlay. Areas that

were of relatively high quality with good canopy cover and low invasive cover were assigned to
the Quality Habitat overlay. Table 3 lists the overlays and provides the defining characteristics.

Appendices J5 and J-6 show the locations of the overlays within Golden Gardens.
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Management Definition Extent of
Overlay Hillside
(acres)
Invasive MO e Invasive cover >25% in any area>10,000 sq ft 26.6
Gap MO e canopy cover <60% in any area >3,000 sq ft. 3.7
Bare Soil MO . >50% bare soil in any 1,000 sq ft 18
Quality Habitat | e <25% ivy cover on the ground and 3.9
MO . <25% cover by Himalayan blackberry and
o wide bands of interior habitat >.5 acre
Edge MO e within 50' of the perimeter of the hillside as NA
well asinterior edges along roads, parking lots,
railroad ROW, and Parks maintenance yard

Table 3. Management Overlayswithin Golden Gardens Hillside

5.4.1 Maple Management Area

The Maple Management Area (MA) covers 19.2 acres of the 36-acre hillside. ThisMA is
characterized by large, mature (20-30"dbh) maple trees as the dominant canopy. Canopy
heights in these areas are 100 feet, and canopy closure is greater than 80%. Lesser amounts
of mature alder, Douglasfir, cedar, hemlock and grand fir can be found aswell. Overall
tree health isgood. Snag density and down woody debris cover islow. Canopy
regeneration is weak.

5.4.2 Erosion Control Management Area

The Erosion Control Management Area (MA) covers 7.6 acres of the 36-acre hillside.
Slopesin this area exceed 40% and approach 100% (1:1) along the eastern edge of the unit.
This MA is characterized by immature (<20" dbh) even-aged alder stands that represent
slide events on these slopes. Patches of maple and mature alder forest are interspersed on
the lower slope and on upper slopes. The periodic slide regime of this area has prevented
widespread devel opment of mature forest. Soil moisture increases down slope. Canopy
closure is moderate to low inthisMA. Canopy regeneration is strong in recently disturbed
areas. Decaying wood features are not prominent in this MA.

5.4.3 Conifer Management Area

The Conifer Management Area (MA) covers 3.9 acres of the 36-acre hillside. This
management unit is characterized by mature (20-30" dbh) Douglasfir treesin either pure
stands or intermixed with maple and other conifers. Canopy heightsin these areas are 100
feet or more. Canopy closureistypically between 60 and 80 percent. Overall tree hedlthis
good, except where laminated root rot (Phellinus weirii) is present. Canopy regeneration is
generally weak. Snag density can be high where Douglas firs have died, but is otherwise
low. Down woody debrisislow or absent, except in root rot centers.

5.4.4 Re-sprouted Maple M anagement Area

The Re-sprouted Maple Management Area covers 2.7 acres of the 36-acre hillside. This
management area is characterized by bigleaf maple stumps that were previously cut down
or topped and have re-sprouted from the cut surface. These trees consist of many stems,
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ranging from one to ten inches in diameter. Canopy height ranges up to 50 feet, depending
on the time lapse since the last cutting event. Canopy closureis aso highly variable for the
samereason. Treehedthisfair to poor. Down woody debris can be abundant in an area of
recent cutting. Canopy regeneration can be strong in open canopy situations.

5.4.5 Wetland Management Area

The Wetland Management Area covers 1.6 acres of the 36-acre hillside, and also 0.5 acres
of forested wetland east of the ponds at the north end of the beach area. This management
areais characterized by forest cover and understory vegetation indicative of saturated soils
at least during the growing season. Otherwise, the vegetation composition of these unitsis
highly variable.

5.4.6 Border Management Area

The Border Management Area (MA) covers 0.5 acres of the 36-acre hillside and also 0.8
acres of the beach area north of the bathhouse. This unit is characterized by native or non-
native trees that provide definition to the high-use areas of the landscape. The treesin these
areas were planted in groups for this purpose. In the beach area, root suckers of the black
locusts have spread the tree canopy to encompass a significant portion of the shoreline
habitat. These areas are intended as transitions to native habitat, and non-native species
will be replaced by appropriate natives.

5.4.7 Invasive M anagement Overlay

The Invasive Management Overlay (MO) covers 26.6 acres of the 36-acre hillside. This
overlay is an areawhere major forest "weeds' are found at significant levels that require
management. Invasive speciesinclude: English ivy, English holly, English laurel,
Himalayan blackberry, wild clematis, garlic mustard, Japanese knotweed, Scots broom,
reed canarygrass, field bindweed, sycamore maple, horse chestnut, hawthorn, and mountain
ash. The most important weed is English ivy, which is found throughout the hillside.
Descriptions and control methods for each species can be found in Chapter 7.10.

5.4.8 Gap Management Overlay

The Gap Management Overlay (MO) covers 3.7 acres of the 36-acre hillside. This overlay
consists of areas where tree canopy isweak or absent. These areas have dense understory
vegetation and higher levels of invasive plants. Canopy gaps provide habitat diversity and
increase the productivity of the understory vegetation. They offer an opportunity for
canopy regeneration, but also favor the growth of invasive species. Individual canopy gaps
may also represent disease centers for certain types of fungal organism that colonize native
trees.

5.4.9 Bare Soil Management Overlay

The Bare Soil Management Overlay covers 1.8 acres of the 36-acre hillside. This overlay
consists of areas where bare soils are exposed and plant re-colonization is weak or
occurring with non-native grasses and forbs. In some instances, this condition is the result
of traffic from Parks vehicles, humans and pets. In other locations, it is the result of
invasive plant control projects. Garlic mustard and English laurel have been removed from
large areas of the Park north of the dog run. These areas are now remaining bare because of
foot traffic and compacted soils.
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5.4.10 Quality Habitat M anagement Overlay

The Quality Habitat Management Overlay covers 3.9 acres of the 36-acre hillside. This
overlay contains areas where trees are mature, canopy is closed, invasive cover islow,
species diversity is high, and interior forest conditions are thereby represented.

5.4.11 Edge M anagement Overlay

The Edge Management Overlay is anon-specific coverage for the hillside. Thisoverlay is
located anywhere within 100 feet of the forest edge, including roadways, railroad right-of-
way, parking lots, turf areas, the Parks maintenance yard, and private property where tree
canopy is absent. Edge exposure increases light levels, wind speeds, and movement of
wildlife. Asaresult, edges have high species diversity and high habitat value. However,
they are susceptible to tree blow down, invasive plant colonization, and loss of interior
forest plant species.

5.5 Hazard Trees Assessment Areas

The assessments for hazard trees were performed at six “management areas’ based on location,
targets, and site parameters contributing to the potentially hazardous situation. For purposes of
discussion, the focus areas are as follows:

5.5.1 Beach Area

Majority of the trees west of the railroad is a part of a designed and highly managed
landscape. The popularity of the areawith picnic shelters, fields, paths, parking, and beach,
and wetlands requires evaluation of the trees.

5.5.2 South: Wetland Area

All the significant trees in this area are bigleaf maples. The wet slope appears to accelerate
crown dieback in the trees requiring special attention for safety along lower part Golden
Gardens Avenue.

5.5.3 South and Central: Middle Golden Gardens/Parking L ot Area

The edge trees east of the middle parking lot (just east of railroad right-of-way) and east
and south of the Avenue near the maintenance yard constitute a group of mixed native and
non-native species. The trees along the eastside of the road and parking lot appear to have
been recently maintained and pruned, resulting in no identified hazard trees in the area.

5.5.4 Central: Upper Meadow/Main Stair Area

The upper parking lot and comfort station are surrounded by a conifer stand with a more
mixed deciduous forest along the stairs and the Off-Leash Area (OLA). Thisareaiswell-
used requiring assessment of the health and stability of the trees.

5.5.5 Central: Upper Hillside Conifer Area
Thereisahistory of failure of large conifersin the area that indicates aroot rot pocket
requiring special attention and management techniques.

5.5.6 North Central: Upper Golden Gardens Avenue Area
The steep down slope to the west of the upper part of the Avenue supports a mixed
coniferous/deciduous stand of trees Historical failures here warrant continuing inspection.
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5.5.7 North End: Trail Area
Theinformal trail system in the North End of the hillside has individual tree hazard
situations related to trail use.
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CHAPTER 6: VEGETATION MANAGEMENT RECOMMENDATIONS
Adapted from Cheasty Greenspace Vegetation Management Plan (2003)

6.1 Vegetation Management Overview

6.1.1 Management Objectives

There are four general vegetation management objectives for Golden Gardens that are
based on the character and locale of the major areas of the Park: the south hillside, the north
hillside, the beach area, and the hazard trees.

The south hillside of Golden Gardensisto remain a
bigleaf maple forest, intermixed with groups and
individuals of other tree species to provide habitat
diversity. Bigleaf mapleis particularly suited to this
hillside, as evidenced by the remarkably large and healthy
specimens found there. However, regeneration of conifer
seedlings in the understory will provide additional canopy
layering that will enhance the habitat value of the forest.
Conifer regeneration will also establish a population of
younger trees that can be recruited immediately should any of the existing maples decline.
A multi-layered native understory dominated by sword fern, hazel, Oregon grape and other
shade-tolerant species will be maintained or restored.

Recruit - to identify a
young plant for protection
and preferential treatment
so that it becomes a
mature specimen and a
significant feature of the
landscape.

The north hillside of Golden Gardens will retain healthy, diverse and dense vegetative
cover. Significant ecological restoration of these slopes would be difficult to achieve
because of their unstable nature. Therefore, goals for the north hillside are limited to
achieving functional erosion control. While vegetation cannot control sliding as previously
discussed in Section 4.2, vegetation can significantly limit erosion of the hillside. Tree
health will be maintained by cutting ivy vines that grow into trees. Treesin decline and
likely to fail at the roots will be cut down to minimize slope disturbance. Understory
vegetation will be left intact as much as possible, managing only so that native species are
not displaced from the slopes.

The beach area of Golden Gardens will retain groups of trees that define the public spaces
and provide shoreline habitat. Linear rows of wind- and salt-tolerant trees will continue to
define the parking areas, while less formal lines of treeswill provide a backdrop to the
picnic areas and visually buffer the park from the railroad tracks. Astreesarereplacedin
this area, species will be selected that will not become ecological weeds in adjacent natural
areas. (Avoid sycamore maple, Norway maple, black locust and horsechestnut.)
Naturalized groves north of the bathhouse will continue to function as shoreline habitat and
frame view of Puget Sound for beach strollers. Non-native tree speciesin thisareawill be
gradually replaced with native trees.

The management of the hazard treesin identified areas of the park is guided by the rating of
the hazard based on probability of failure and location. Removal was prescribed for only a
high hazard in which no other alternative (pruning, move target) isfeasible. The mgority of
the management prescriptions for the hazard trees are pruning and monitoring. A few
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require further investigation using invasive methods to determine the extent of decay in the
trees.

6.1.2 Adaptive M anagement Appr oach

A cornerstone of the strategy for Golden Gardens involves a system of experimentation,
monitoring and decision-making to develop techniques that work best for the conditions in
the park and the goals we are trying to achieve. Until now, techniques for planting or
invasive plant control have been tried in various areas of the park with various results.
However, thereis no systematic way of tracking and evaluating these results to learn from
them. A system of adaptive management will allow Parks staff to evaluate results of
management strategies and create new strategies for future projects.

Establish management

Review management goals, Indentify and prioritize issues
project priorities and that interfere with goals
techniques
Monitor and assess impacts of Assess management
management actions techniques

\ Develop and implement /

restoration projects

Figure 6. Adaptive Management Flowchart (adapted from Schwartz and Randall (1995)
in Luken and Thieret (1997)).

Asillustrated in the chart above, the cycle begins with establishing management goals,
which isdone here in Chapter 2. The assessment in Chapter 4 and the analysis in Chapter 5
provide the issues that interfere with goals. In Chapters 6 and 7, we assess the management
techniques we believe are needed to achieve the VMP goals. Implementation begins with a
written project plan so that the objectives are clearly communicated and documented. The
implementation of thisVMP isfound in Chapter 8. After a project is executed, of these
techniques will be followed by monitoring, which is discussed in Chapter 9. The project
plan and the monitoring reports can then be compared to evaluate the results of the project.
Modifications in objectives or techniques may result from this evaluation and should be
published as an addendum to the original plan. After 20 years, approximately four
generations of projects should have been completed and evaluated. At that time, it will be
useful to update the plan with the information generated by this process.
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6.1.3 Project Prioritization

The conditions found in each management area and overlay can be measured against the
goals and objectives outlined in Chapter 2. Where thereisashortfall in agoal, one or more
of the related objectives can be applied to that management area or overlay. This has been
donein Section 6.3.

These objectives were then considered against the objective of efficient resource utilization
(Godl 5). Severa key strategies have resulted from the experience gained in the nine years
of the Parks Forest Restoration Program:

e Work to preserve quality habitat. For example, a plant kept healthy in the ground gets
more for the effort spent than a new plant installed in an area cleared of invasives.

e Project selection should maximize the use of volunteer and community resources.
Accessibility and visibility are preferred in project selection.

e Project selection should include smaller "adopt-an-area’ projects for neighborhood
groups (especialy schools) as well as larger one-time projects for event-based groups.

e Fund expenditures should leverage volunteer efforts. Professional services should be
used to set up and follow up tasks that can be carried out by available volunteers.

These strategies point to focusing projects around the Quality Habitat Management
Overlays and working outward from those areas. They happen to be centrally located, with
accessible terrain in the surrounding area, making these areas conducive to projects that
utilize volunteers.

The steep, slide-prone hillsides in the north end of the park were assigned alower priority
for restoration project work. These areas exhibit the typical vegetation of a disturbance
landscape. Future slide events are anticipated, and these would destroy plantings and
invasive control projectsin such areas. Investment in restoration is better made where the
soils are more stable. Nevertheless, maintaining vegetation health should remain a priority
to prevent erosion and maintain soil strength as much as possible.

As aresult, the mgjority of forest restoration project work will occur in the South, Central
and North Central Areas of the park. Thisiswhere forest health, habitat and user safety can
be most effectively addressed. However, significant work will also occur in the Beach
Areanorth of the Bathhouse and with hazard tree pruning and removal's throughout the
identified areas. The upper hillside has aroot disease infecting the conifers that will require
management according to the strategy outlined in Chapter 7.2.
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6.2 Long-term Targetsfor Each Management Area

The targets shown in Tables 4 and 5 below were developed to provide some measurabl e targets
for vegetation management activitiesin Golden Gardens. To be useful, targets must represent
achievement or progress towards stated goals, and must be attainable with reasonable
implementation of recommended actions and tasks. Targets were assigned based on current
conditions within each MA, and projected reasonable benchmarks that could be achieved within
20 yearsif VMP activities are implemented as described. Ultimately the long-term targets for
each MA should represent a native, self-sustaining and regenerating, diverse, healthy urban
forest. Such aforest would have a mixture of self-sustaining coniferous and deciduous canopy, a
structurally and species diverse native ground layer and sub-canopy, numerous snags and down
wood in all stages of decay, and low invasive cover. There would be few if any detrimental
human impacts such as dumps and encampments, and good forest health would extend all the
way from the forest interior to the outer edges. These are achievable goals, but only over along
timeframe on an order of magnitude of time to mature tree growth. However, a shorter
timeframe of twenty yearsis suggested as a starting place that is reasonable for the life span of
this VMP as aworking document. After 20 years, it is hoped that conditions will have changed
enough to warrant updating and revising of thisVMP.

M anagement Areas

Maple Erosion Conifer Re-sprouted | Wetland Border
control Maple
Canopy Between 20- | NA between 40% | at least 20% at least two At least 70%
diversity 40% - 60% coniferous specieseach | nativetree
coniferous coniferous >10% cover species
Canopy >80% >80% >80% >80% >80% >80%
closure
Canopy ht 100' NA 100' >60' 100 60'
Treesize >30" NA 20-30" 15-20" 15-20" 15-20"
class
Treedensity | 40-60 NA 80-100 >100 80-100 80-100
trees/acre trees/acre trees/acre trees/acre trees/acre
Snagsper | 3each>15" NA 3 each>15" 3 each >15" NA 0
acre dbh dbh dbh
Down wood | 15-20% cover | NA 15-20% cover | 15-20% cover | 2logs 20’ 0
per acre and min. 2 and min. 2 long and >15"
logs 20' long logs 20' long dia. Or
and >15" dia. and >15" dia. equivalent
biomass

Table 4. Long-term Management Targetsfor Golden Gar dens Management Areas
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Management Overlays
Parameter Invasive Gap Bare Sail Quality Habitat Edge
Ground 100% 100% 100% 100% 100%
cover
Invasive intrees: 0 intrees: 0 intrees: 0 intrees: 0 intrees: 0
cover on the ground: on the ground: on the ground: on the ground: on the ground:
<20% <20% <20% <15% <5%
Native minimum of 9 minimum of 9 minimum of 9 minimum of 9 minimum of 9
species Species present Species present Species present Species present Species present
diversity (avg. within (avg. within (avg. within (avg. within (avg. within
(shrub, unit) unit) unit) unit) unit)
herb)
Native >80% >80% >80% >90% >90%
species
cover

Table 5. Long-term Management Targetsfor Golden Gardens M anagement Overlays

6.3 Prescriptions for Each Management Area and Overlay

This section outlines the management goals, key strategies, and identified priority areas for each
management area and overlay in Golden Gardens. Details of the practices associated with these
key strategies are located in Chapter 7.

6.3.1 Maple Management Area

Main Goals

e Maintain tree health

e Maintain canopy closure

e Establish advance regeneration of conifers
e Increase quantity of snags and down wood

Key Strategies

e Protect maples by maintaining soil conditions and preventing root disturbance.

e Prevent theintroduction of disease-containing wood products (logs, chips).

e Removeivy from al trees and clear it from at |east three feet from the base of the trees,
taking care not to cut or disturb the tree' sroot system.

e Plant shade-tolerant native conifers among maples where there is at least 30" between
trees.

e Create snags and downed logs from trees greater than 15" dbh and rated in "poor"
condition. Targets are minimum three snags and two logs per acre.

Priority Locations

e Centra-North Central (Unit 5)- North and west of upper meadow
e South (Unit 23) — North and west of Parks maintenance yard

e South (Unit25) — South of Parks maintenance yard
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6.3.2 Erosion Control Management Area

Main Goals

e Maintain tree health and tree cover on slopes

e Maintain vegetative cover on slopes.

e Minimize disturbance to soil surfaces.

e Prevent displacement of native vegetation by invasive species.

Key Strategies

Monitor declining trees for potential root failure.

Remove ivy from trees and prevent re-growth.

Control blackberry and ivy in areas of high native plant cover.

Foster native plant cover on bare soil locations

Delineate native vegetation areas and selectively apply herbicide to invasives found
there.

Priority Locations

North Central Unit 12 — Mixed maple and alder forest east of the northern part of the
middle parking lot

North End Unit 16 — Alder forest east of beach wetland area

North End Unit 27 — BNRR cut area east of beach wetland area

6.3.3 Conifer Management Area

Main Goals

Maintain conifer population health.

Increase canopy closure

Increase conifer regeneration and recruitment.
Manage hazards from laminated root rot.
Increase quantity of snag and down wood

Key Strategies

Monitor conifers for symptoms of laminated root rot.

Removeivy from all trees and clear it from at least three feet from the base of the trees,
taking care not to cut or disturb the tree’ sroot system.

Recruit conifer saplingsin the understory and protect from competition.

Plant and maintain rot-resistant native conifers among Douglas fir where there is at least
30" between trees.

Create snags and downed logs from trees greater than 15" dbh and rated in "poor”
condition. Targets are minimum two snags and two logs per acre.

Priority Locations

South and Upper Hillside Unit 2 — mixed Douglas fir and maple hillside east and south
of upper parking lot
Central Unit 3— Douglasfir stand west of upper parking lot
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6.3.4 Re-sprouted M aple Management Area

Main Goals

e Improve tree health

¢ Increase canopy closure and canopy height

e Establish regeneration of conifers

e Increase the quantity of snag and down wood

Key Strategies

e Remove declining and diseased maple clumps that have no potential to mature into
trees.

e Subordinate stems in remaining maple clumps to encourage development of 3-5 strong
leaders at each stump.

e Removeivy from all treesand clear it from at |east three feet from the base of the trees.

e Control other invasives as needed to protect canopy.

e Plant native conifers among maples where thereis at least 25' between trees.

e Plant bigleaf maples and native conifersin gap areas to restore canopy.

Priority Locations

e South Unit 26 — Upper hillside south and east of Parks maintenance yard
e North Central Unit 45 — Upper hillside east of north hillside wetland (Unit 44)

6.3.5 Wetland Management Area

Main Goals

Improve tree health and tree cover

Protect water quality and bio-filtration functions
Improve aquatic habitat where it exists

Increase native species richness.

Key Strategies

Remove ivy from trees and prevent re-growth.

Control blackberry, reed canarygrass and other invasives.
Foster native plant cover on bare soil locations

Protect areas from foot traffic.

Priority Locations

e South Unit 40 — northwest of Parks maintenance yard
e North Central Unit 44 — northern cistern areawest of the upper curve on Golden
Gardens Drive

6.3.6 Border Management Area

Main Goals

e Maintain spatial definition using vegetation

e Maintain salt and wind-tolerant non-native trees in parking lot and picnic areas
e Convert to native tree species in habitat areas through planting and thinning.
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Key Strategies
Upper Meadow

e Selectively thin existing non-native trees at the edges of the upper meadow to improve
tree hedlth

e Interplant native trees selected for ornamental quality

North Beach area

¢ Remove (in phases) root suckering black locust grove on the beach.

e Establish new groves of native trees north of the bathhouse to provide framed views of
Puget Sound.

e Periodicaly thin additional treesto allow native regeneration to establish and dominate.

Priority Locations
e Beach Unit 32 — Black locust grove north of the bathhouse

6.3.7 Invasive M anagement Overlay

Main Goals

e Reduceinvasive plant cover
e Increase native plant cover
e Maintain total vegetative cover to control erosion

Key Strategies

e Selectively remove invasive plants from locations with established natives. Allow

e Clear invasive plants from areas where they have displaced natives.

e Useerosion control BMPs and bioengineering to minimize soil loss during clearing
projects

e Replant cleared areas densely with appropriate native groundcovers and shrubsto re-
establish vegetative cover.

Priority Locations

Central - ravine stairway areawest of the upper meadow (S. end MA 5)

Central - extending north from the ravine around Quality Habitat MO T

North Central — area surrounding Quality Habitat MO AF

South - south of Golden Gardens Drive in areas around Quality Habitat MO AC

6.3.8 Gap M anagement Overlay

Main Goals

e Increase canopy cover with native trees
e Prevent or control invasive plant establishment

Key Strategies
e Recruitment of regenerating native saplings by reducing competition from other plants

e Planting of native conifer species where laminated root rot is not detected
e Selective control of invasive species to maintain or increase native shrub cover
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Priority Locations

e South Units X, Y, Z - south and west of Parks maintenance yard

e North Central Units N, O - north of the upper meadow

e North End Unit B - northern cistern area west of the upper curve on Golden Gardens
Drive (coincident with Wetland MA Unit 44)

6.3.9 Bare Soil Management Overlay

Main Goals
e Establish multi-layered native understory cover

Key Strategies

Prevent compaction and disturbance by installing signs and/or barriers
Improve soil fertility with broadcast compost amendment

Plant native shrub species densely to achieve ground coverage
Maintain plantings to ensure rapid establishment

Priority Locations

e Centra MO'sP, Q, S- north of upper meadow
e Central MO R - west and north of upper meadow comfort station
e South MO AB - south of Parks maintenance yard

6.3.10 Quality Habitat Management Overlay

Main Goals
e Maintain high quality forest habitat

Key Strategies

e Employ only high-skill horticultural personnel in project work

e Prevent disturbance and trampling to understory using signs and barrier if necessary
e Limit digging activities to protect tree roots.

Priority Locations

e Central MO T - west of upper meadow
e North Central MO AF - upper hillside
e South MO AC - south and east of Parks maintenance yard

6.3.11 Edge M anagement Overlay

Main Goals
e Maintain interior forest habitat elsewhere in the park by reducing edge effects

Key Strategies

e Foster dense evergreen native vegetation along forest edges
e Control invasive plantsin edge areas to prevent spread into interior areas
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Priority Locations
e South —West edge of MA 23, 25 Golden Gardens Drive from the middle parking lot to

Seaview Avenue
e Central —West edge of MA 5 eastern edge of the middle parking lot.

Beach | South Central North North Upper
Section | Section Section Central End Hillside
Section Section | Section
Maple MA 23,25 5 5
Erosion Control 12 16, 27
MA
Conifer MA 2 3 2
Re-sprouted 26 45
Maple MA
Wetland MA 40 44
Border MA 32
Invasive MO Surrounding | Surrounding | Surrounding
QHMOAC |QHMOT, |QHMOAF
Ravinein S.
end MA 5
Gap MO W, X, Y N, O B
Bare Soil MO AB P,QR S
Quality Habitat AC T AF
MO
EdgeMO West edge | West edge
of MA23& | of MAS
25
Table6. Priority Unitsin Management Areas and Overlays
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6.4 Other Management Prescriptions

6.4.1

Vegetation Work on Slopes

Working on slopesis challenging. It can result in injury to workers and can also cause
erosion of surface soil. Soils at Golden Gardens are typically sandy and very prone to

sloughing when they are on a slope greater than 40%. Therefore, the following guidelines,
in Table 7 have been developed as away to reduce risk of injury to workers and damage to
slopes. They set limits where volunteers can work and also provides for additional erosion
control measures where warranted. It also provides for greater latitude for utilizing native

regeneration where slopes do not require rapid vegetation cover.

SLOPE Re-vegetation Guidelines Bioengineering Guidelines

0-15% Immediately after clearing, fence | None; no restrictions on volunteer
off bare ground and allow seed involvement
bank to sprout for one growing
season. |If native regeneration is
not sufficient, plant to attain 100%
foliar coverage within 5 years of
first clearing.

16-40% Use above strategy or immediate Install facines, wattles or native
planting to provide 100% foliar woody debris fastened perpendicul ar
coverage within 3 years of first to the dlope at intervals <10'; no
clearing. restrictions on volunteer

involvement

41-60% planting or recruitment of native Above requirements, plus coverage
plants to provide 100% foliar of bare soil by mulches within 30
coverage within 3 years of first days of clearing; geo-technical
clearing review of project required prior to

any work; geo-textile coverage of
bare soils strongly recommended,;
non-professional volunteers must be
supervised by qualified
professionals

>61% Seeding with sterile annual grasses | Geo-technical design of project
recommended; planting or required with departmental review;
recruitment of native plantsto geo-textile coverage of bare soils
provide 100% foliar coverage strongly recommended; non-
within 3 years of first clearing; professional volunteer labor not
tree species are limited to shorter | permitted
species (<30 feet mature height)
on unstable slopes

Table 7. Guidelinesfor Clearing of Ground Vegetation
(>750 squarefeet in any 10,000 squar e feet areain any one year)
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6.4.2 Hazard Tree Management

There are three main management prescriptions for the hazard trees in Golden Gardens:
removal, inspection, and pruning/monitoring. Table 8 identifies the trees for each action
with special recommendations of note.

For the 99 trees assessed, they were put into one of the following categories:

Activity Applicable Trees Recommendations
Removal/ | Beach: 6, 27 Beach: In the maintained landscape, stump
Replace South: 55 grind and replace with good-size caliper
Central: 44, 80, 83, 84, 85, 86, 88 tree.
Central Upper Hillside: 91, 92, 96 Hillside: Due to the slope and erosion
North Central: 32, 36 issues, consider keeping stump and
North End: 99 replanting adjacent
Root disease pocket: replace with resistant
species
North End fir: create a snag
Inspection | Beach: 1, 10, 11, 30 Several defects but could not resoundingly
South: 52, 56, 57, 59, 62, 65, 73 recommend removal; may need invasive
Central: 38, 47, 48, 77 inspection of the tree to determine extent of
Central Upper Hillside: 51 decay; utilize resistograph, drill or corer for
this type of assessment; others may need
discussion with maintenance staff.
Pruning/ | Beach: 2-5, 7-9, 12-26, 28, 29, 31 Either remove deadwood or one or more
o South: 53, 54, 58, 60, 61, 63, 64, stems or scaffold branches due to decayed
Monitoring | gs.72 98 attachments; may need to prune live
Central: 37, 39, 40-43, 45, 46, 74-76, | branches away from target to lighten load
78,79, 81, 82, 87, 89 on scaffolds;
Central Upper Hillside: 49, 50, 90, Annually monitor all trees to document
93,94, 95 changes or decline requiring other action.
North Central: 33, 34, 35
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Table 8. Hazard Tree Management Prescriptions by L ocation and Tree Number
(Refer to Appendix J-7)

Beach Area
The two removals involve a dead maple (27) and a declining poplar with severely
compromised root system and lean over path (6).

Three trees requiring more inspection have several or significant defectsin the trunk or root
system (1,10,11). The extent of decay must be determined in order to make decisions about
the trees. A pinein the south end of the parking lot (30) isincluded for more discussion
with maintenance staff. It is leaning severely over the path though isasmaller treein
stature which may allow it to be retained.

Therest of the “beach” trees will need to be monitored regularly. There is evidenced of
recent pruning on the poplars, and they could benefit from another pruning to remove dead,
dying branches. Most of the hornbeams along the path and parking lot are doing well. There
isno sign of recent limb failure or significant decline in the trees.
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South Area
The only removal in this areais a spruce near the maintenance yard (55) with several
injuries to the base.

There are two groups of trees requiring additional inspection: the conifers around the
maintenance yard and on the road and the maples in the wetland slope. The conifers (and
one maple 52) have damage defects either at the trunk or at the top (56,57,59). The extent
of decay will need to be determined for any further discussion on the fate of these trees.

The steep, wet conditions of the wetland along the lower slope have caused several of the
maples to start decaying at the base. Typical of bigleaf maple, all the trees are multiple-
stemmed supporting a wide canopy, and in this case, mostly over the road. The trees appear
to acclimate to the decay process, balancing well on the slope though decline is evident
with major stems completely dead. The progression of the decay in three of these trees
(62,65,73) will need to be assessed.

Pruning of dead wood and major dead and decayed stems and scaffold branches will
significantly lower the failure potential of the rest of the trees. It is recommended that one
maplein the sound end (70) have selective pruning done on the branches over the road to
decrease the load on the scaffold branches and stems. Frequent monitoring of the
progression of declinein all the maplesiscritical.

Central Area

The steep slope adjacent to the main stairway and on the west side of Golden Gardens
Avenue have some trees with serious defects and undermining of root systems that removal
of the treesis advised (44,80). Two treesin the OLA are either dead (86) or have
insufficient canopy to sustain the whole tree (88). In the dense conifer area west of the
comfort station, a couple trees are leaning significantly and pose athreat of failure on
several targets (84,85). One smaller fir north of that area has significant decay in the trunk
requiring its removal (83).

Only four bigleaf maplesin this area require inspection. They either have signs of decay at
critical parts (38,48), structural issues of seams, cracks (77), or ivy needs to be removed to
determineif there is any decay issues (47).

The mgjority of the treesin the area only require pruning of dead wood and annual
monitoring.

Central Upper Hillside Area

A standing dead fir (92) and an uprooted, leaning hemlock (91) need to be removed from
the hillside. A topped and sprouted maple sitting precariously over the upper stairs and trail
is being undermined by an eroding slope and should be removed (96).

The large alder across the street from the upper parking lot is leaning significantly and has
decay evident at the base (51). Inspection is required to determineif it is safe to retain that
tree, though alders are not known to be long-lived or solid at such alarge size.

The trees requiring monitoring are the conifersin or near the root rot pocket (50,90,93) and
maples on the steep slopes (49,94,95).
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North Central Area

One very large bigleaf maple has significant decay at the base and extreme undermining of
the root system, classifying it as a high hazard to the road above and the trail below (32).
The other removal is of declining native cherry tree(s) (34), anormal sight in the park.

The rest of the trees exhibiting any issues will benefit from removal of dead wood and
frequent monitoring.

North End Area

Thereisavery large Douglas fir in the north part of the trail system (99) that has several
fungal conkson itstrunk and decline in the upper canopy. The conks are fruiting bodies of
adecay pathogen and their presence indicates an advance stage of decay. This tree should
be lowered in height and turned into a snag for wildlife habitat.

6.5 Other Park Management | ssues

Several issues surfaced during the development of this VMP. While all arereal concerns, many
cannot be addressed or resolved with vegetation. In order to develop a comprehensive plan, we
felt it was important to acknowledge the issues and provide some direction, whether or not itisin
the scope of the VMP.

6.5.1 View Obstruction with Trees

In 2001, Parks adopted arevision to its policies concerning the management of trees. Its
previous policies allowed for citizens to obtain a permit to prune or remove trees on park
property to enhance their private views. The revision specifically prohibits removal of park
trees solely for private views. It does allow for trees to be removed as part of a VMP that
provides overall benefit to the vegetation resource as defined by the criteriain the policy.

For the areas where maples have been topped (Re-sprouted Maple MO), the management
recommendation is to plant more trees, including conifers, to increase the tree cover and
enhance forest structure. This recommendation is supported by the tree policy’ s goals and
the objectives outlined previously in this VMP. Adjacent property owners are encouraged
to beinvolved in the reforestation effortsin these areas, particularly when it comesto
discussing tree locations that may provide corridor or framed views. Asindicated above,
residents are able to develop and submit vegetation plans for park areas, as long as it
follows the goals, objectives, policy and management plan recommendations for the park.

6.5.2 Off-Trail Damage to Slope and Vegetation

Utilizing vegetation as the sole method of discouraging off-trail activity isimpractical. It
will be difficult to curb off-trail use without education and enforcement of park and trail
rules. Before any concerted reforestation isimplemented near the trail system, official or
otherwise, Parks should develop atrail plan. Components of such a plan should include trail
design, repair, methods to discourage unwanted pathways, and signage. When new
plantings are installed anywhere close to trail traffic, barriers will be necessary to
discourage trampling by curious humans and dogs. Brush, logs, fence and reforestation
signage should be employed as conditions warrant.
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6.5.3 Railroad Corridor Safety

Access to the railroad right-of-way through the park is avery serious concern. Vegetation
can play only asmall role in discouraging people from trespassing. Unfortunately, atall,
sturdy structure, such asfencing or awall isthe only effective barrier in this situation.
Where people are accessing the tracks at the north end of the beach and near the over pass,
thereislittle opportunity to establish effective vegetation because there is not adequate soil
to support plant growth.

6.5.4 Encampments/Party Sites

Thistype of activity has a great impact on the forest vegetation. Constant surveillance and
speedy removal of structures are the most effective ways to manage such activity. Only
after cleanup and evidence of no recurrence should reforestation efforts be considered for
these areas.

6.5.5 Noise from Park Users

Residents above the park express concern about the noise travelling uphill from the upper
meadow and beach area. The only effective noise barrier are made of very dense material
such as the acoustic walls along the freeway. Research shows that vegetation, even densely
planted, does not effectively attenuate noise, but rather provides a good visual barrier that
hel ps disassociate the noise from its source. As the improvements get underway around the
bathhouse, it was suggested that orientation of the concert and activity venues be
considered to minimize acoustic impact uphill.

6.5.6 Dumping

While dumping is often an issue in parks and green spaces, the problem appears to be minor
at Golden Gardens. Much of the upper hillside is private property providing a good buffer
for yard debrisin the park.

6.5.7 Mountain Beaver Activity

In afew areas along the forested hillside of Golden Gardens, mountain beaver burrows
were observed. The impact of the animal activity to the stability of the slope would require
a geo-technical assessment of the area. Apparently the mountain beaver population is
concentrated along the entire slope area including Sunset Hill. The mammal falls under the
jurisdiction of the State. For more information and any available control programs, contact
Washington State Department of Fish and Wildlife.
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6.5.8 Adjacent Private Property M anagement

The trees along the upper slope of the north part of Golden Gardens Avenue are on private
property. There is some history of tree failure in that area. If atree fails across the road, the
situation becomes a public safety issue. Most likely the property owners are unaware of the
liability and could certainly benefit from any information on hazard trees for which they
need to mitigate. The City Department of Transportation may wish to assess the situation to
identify any obvious tree hazards to the road, and then inform the property owner of the
liability. This assessment could be coordinated with Parks when the annual monitoring is
performed on the park trees along the westside of the road.
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CHAPTER 7: VEGETATION MANAGEMENT & MAINTENANCE

PRACTICES
Adapted from Cheasty Greenspace Vegetation Management Plan (2003)

The practices described in this chapter are referenced in the management recommendations
found in the previous Chapter. These two chapters are meant to be used together to describe what
is to be done, when, and where (recommendations) and specificaly how to do it (practices). The
discussion below isto provide the level of detail needed to carry out maintenance and project-
specific work outlined in thisVMP.

The practices described have been adapted from Cheasty Greenspace Vegetation Management
Plan (2003), which was adapted from Sand Point Magnuson Park VMP (2001), Seattle Parks
Landscape, Horticulture and Urban Forestry Best Management Practices Manual (1999) and
City Among the Trees (1998). These practices include maintaining, improving, and restoring
vegetation and habitat, as well as establishing or removing vegetation and have been written in
this VMP to address the conditions present in Golden Gardens. Specific emphasis has been
placed on the major issues of control of non-native, invasive species and effective methods to
establish and maintain native vegetation in restoration and enhancement projects in the hillside
area.

7.1 Project Planning

All projects, whether initiated by Parks Horticulture Unit, District staff, or acommunity group,
should provide the department as whole basic information on the proposed project in a standard
format. This assuresthat the project will meet the goals for vegetation management according to
this VMP, and adequate resources (labor, funding, and materials) are in place to complete the
project. This step also facilitates basic communication between Parks work groups that may not
have daily contact. When a project is monitored and evaluated, the project plan can be used to
measure how well the work met the project objectives. A proposed form for this purposeis
found in Appendix F and should be reviewed by the necessary work groups before a project is
executed. Ideally, the essential data on the form should be entered into a spreadsheet that keeps
track of projectsin the park.

7.2 Managing Laminated Root Rot

Laminated root rot (Phellinus weirii) is the biggest challenge to the goal of increasing conifer
composition in the park’ s tree canopy. Most native conifers are at least somewhat susceptible.
Edmonds (1999) offered options for controlling the disease that involved highly invasive
techniques, including logging and digging out stumps. These are not appropriate for a forested
areawhere habitat and erosion control are primary goals.

Edmonds outlined the symptoms of laminated root rot and the trees that are most susceptible to
laminated root rot. They are asfollows:

7.2.1 Symptoms (tree responses)
e Reduced height growth
e Formation of root disease centers (canopy gaps)
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Wind thrown trees with distinctive root balls lying in many directions

Standing dead trees
Excessive cone crop
Thinning and yellowing foliage

Wood in roots and buitt of tree delaminating at annual rings

Incipient decay stain in butt of tree
Hollow internal tree butts

7.2.2 Signs (pathogen parts)
Buff colored ectotrophic hyphae growing on the outside of the roots

Some conifers are more susceptible than others. Douglasfir, a species otherwise ideal for
the dry coastal bluff conditions at Golden Gardens, is highly susceptible to laminated root
rot. Soisgrand fir, another prominent speciesin the park. Most other native conifers are
alt least somewhat susceptible to the disease. Western red cedar is considered resistant to
the disease, although not immune. A cedar that blew over in the south hillside exhibited
signs of laminated root rot. The only trees that are immune are deciduous trees. Table 9

Red setal hyphae growing in the wood

Annual fruiting bodies on upturned roots with brown pore surface (very rare)

provides alist of susceptible and more resistant tree species to the pathogen.

Highly susceptible

Douglasfir

Grand fir
Mountain hemlock
Pacific silver fir
White fir

Intermediately susceptible

Western hemlock
Giant sequoia
Noble fir
Cdliforniared fir
Pacific yew
Sitka spruce
Subalpine fir
Western larch

Tolerant

L odgepole pine
Western white pine
Ponderosa pine

Resistant

Western red cedar
Y ellow cedar

I ncense cedar
Redwood

Immune

Bigleaf maple
Red alder
Vine maple

Table 9. Susceptibility of tree speciesto Phellinusweirii in lowland Puget Sound
adapted from Common Tree Diseases of British Columbia
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The disease spreads by root grafts, which usually occur between trees of the same species.
Therefore, groups of a conifer species are more vulnerable to infection than single conifers
interspersed among deciduous trees. Thisis useful knowledge when looking for trees that
might be infected.

In order to manage root rot, additional investigation will be needed. Stumps of trees that
died or failed from laminated root rot should be considered disease centers. Conifer trees
within 50" of a disease center should be monitored on an annual basis, especialy if they are
the same species as the one in the disease center. Visual inspections of conifer tree crowns
should be made in late spring from an appropriate vantage using a pair of high-powered
binoculars. Any symptom of the disease warrants aroot crown inspection using some form
of internal investigation (increment corer, drill, or Resistograph®). Conservative
management in these situations may require removing trees that appear normal and healthy.

Immune trees are preferred for stand regeneration in and adjacent to root rot pockets.
These would be native deciduous species, such as bigleaf maple, red alder and Oregon ash.
If aconifer speciesis essential in these situations, red cedar should be considered first. If
the areais unsuitable for red cedar because of low soil moisture, certain species that are
native to the Pacific Northwest but not indigenous to this area should be considered for
planting. These include western white pine, incense cedar, coast redwood, and yellow
(Alaska) cedar.

7.3 Amending Soils

The soilsin Golden Gardens are generally well-drained, mineral soils with sandy textures.
Organic content is very low in these upland mineral soils. No organic soils were found except in
the wetland areas, where there are limited areas of organic mucky soils that are poorly drained.
These soil characteristics favor dry upland species throughout the majority of hillside except in
riparian corridors and wetlands. Planting projects should reflect this in the choice of species.
Plant species choices should be selected for the existing micro-site conditions for optimal plant
survival and success. Soil moisture and degree of canopy closure (e.g. sun/shade) will be the
most important indicators influencing species selection for a particular site.

However, the well-drained sandy soils of Golden Gardens require special attention to the
moisture requirement of any plant that has been transplanted. Extra soil moisture must be
supplied for the first three years after planting. Regular irrigation is the preferred alternative (see
Section 7.9). A project plan that does not include irrigation must include soil amendments that
will help hold moisture near the plant's root ball to increase its chance of survival. Amendments
that can perform this function include high-quality compost, starch-based irrigation supplements
and polymer hydrogel granules.

In the case where compost amendments are part of a planting project, amending should be done
throughout a planting area, not only by adding nutrient-rich soil to each individual plant pit.
Generally, the best way to add soil amendments to an areaisto clear the site of invasives, aerate
or scarify the soil if necessary, and then spread amendment (e.g. compost or equivalent) on the
surface throughout the planting area. If tilling is possible, this should be done to incorporate
amendments into existing topsoil layer, avoiding the root zones of mature trees. Seasonal timing
of this should be such that bare soils are not exposed to winter rains. Therefore, if donein the
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fall after summer weed removal, soil should be seeded or covered with wood chips whether or
not site is planted that season.

Starch-based irrigation supplements are containers of water combined with small amounts of
food-grade starch to turn it into agel. The container is opened and buried upside down at the
time of planting. As soil temperatures warm during the summer, soil microbes decompose the
starch, releasing the water contained in the gel. These supplements are used in roadside planting
projects by several state highway departments. They are expensive on a-per plant basis, but may
be effective where no other solution isfeasible.

Polymer hydrogel is a powder that is mixed in small amounts with native soil during planting.
The polymer granules absorb water and swell exponentially. They hold the water in gel form
and keep moisture available to plant roots that come in contact with the gel granules. They have
amixed reputation, partly because they are easy to overuse.

Simple application of wood chips and leaf mulch onto the soil surface are also away to
effectively get organic content back into the soil and hold moisture in the ground. Wood chips
must be composted to avoid spreading decay fungi to living, mature and healthy trees.

7.4 Creating Snags and Down Woody Debris
[Adapted from U.S. Army Corps of Engineers’ Shags as Ecosystem Components’ and the Canadian Ministry of
Forestry’s (2000) “ Short Term Strategy for Coarse Woody Debris Management in British Columbia’s Forests” |

Two interrelated elements of increasing habitat structural complexity at Golden Gardens are
involved in this section: creating snags, creating canopy gaps as a result, and scattering downed
wood in the greenspace to increase availability of down woody debris as habitat for wildlife.

The recommendation for snag retention in managed forests is three large snags per acre. Larger
snags are more valuable for wildlife, and 10” dbh is a recommended minimum in order to
provide greater habitat value for wildlife. Potential snag trees in Golden Gardens should
therefore be as large as possible, but no smaller than 10” dbh. However, candidate trees will be
selected from trees that are already suppressed or in decline. Canopy dominants will not be
recruited for snag creation. Trees should be girdled at about 2-3' above the ground, with a4’
strip of bark removed in the process. Cuts into the sapwood should then be made. Roosting dlits
(small 1- to 2-in.-wide by 8-in. ditsthat are angled upward into the cambium) can be added
when the trees are first girdled to provide roosting habitat for bats and certain birds. In addition,
small (6-in. x 6-in.) sections of bark at the base of a suitable tree can be chopped out during snag
creation. Disease-causing pathogens will enter the wound and start the decay process, eventually
creating cavities that may be used by various birds and mammals. Temporary nest boxes may
also be deployed at the time of snag creation, in order to attract cavity nestersto areas with
newly created snags.

Canopy gaps will result from snag creation. The girdling associated with snag creation disrupts
vascular flow to the upper bole and canopy, and gradually kills the tree (usually within 1-2
years). The loss of leaves from the tree canopy will allow for a greater amount of light to reach
the forest floor, and additional removal of nearby smaller trees may allow for alarger canopy
gap, if desired. Canopy gaps will only be created in dry to mesic areas with controlled invasives,
and on atrial basisinitialy.
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Down woody debris (DWD) currently available at Golden Gardens can be supplemented with
additional DWD generated by snag creation. Some guidelines for DWD selection and placement
follow.  Spiesand Franklin (1991) suggest that 15%-20% DWD cover and at least two large
logs per acre (12”-17" in diameter and greater than 20’ in length) within the total DWD cover for
that area be retained for wildlife purposes.  Larger pieces of DWD are more valuable than
smaller pieces — they last longer, hold more moisture, and are useable structures for a greater
number of organisms.  Ecologically, it is advantageous to maintain the full range of decay and
diameter classes of DWD on every site — different functions and ecosystem processes require
DWD in different stages of decay. = Coniferous material lasts many times longer than
deciduous material and therefore remains part of the useable structure of a stand for amuch
longer period of time. However, the faster decay rate of deciduous DWD likely provides
significant short-term ecological benefits. Retention of a diversity of species is advantageous.

A more even distribution of DWD across the landscape, rather than a clumped distribution, is
considered to provide greater habitat value for wildlife.

7.5 Planting
[ Planting Instructions are adapted from Seattle Parks and Recreation Landscape, Horticulture and Urban Forestry
BMPs (1999) and King County Water and Land Resources Bulletin titled “ Live Stake Cutting and Planting Tips' ]

Planting of trees and shrubsin Golden Gardens will consist mainly of installing upland species.
Typical scenarios are new understory planting in the forest and planting after invasive plant or
hazard tree removal. Planting may also occur in conjunction with restoration of known wetlands
and riparian corridors. In all cases species selection will be critical to planting success and
meeting project goals. The forest of Golden Gardens should have a species composition and
distribution typical of the Puget lowland forests.

Panting instructions below are followed by Table 10 that specifies planting densities and plant
spacing. Appendix D has recommended plant communities according to the two dominant
microhabitat features in Golden Gardens — soil moisture and canopy closure/light conditions.

7.5.1Trees

The two basic steps in planting are preparing the site, and setting the tree or shrub. Proper
preparation will encourage root growth rather than adding to the difficulties already
challenging the newly planted trees or shrubs.

e |deal planting holeis 2-3x the diameter of the root spread or the root ball (depending on
existing soil conditions)

e Minimum planting hole is 12" wider than root spread or root ball

e Hole shall be no deeper than the ball and the ball shall sit firmly on the undisturbed
subsoil

e Native soil shall be used to backfill the planting hole except as recommended in Section
7.3

e Treesshall not befertilized at the time of planting

e Balled-and-burlapped trees shall be placed in the hole and plumbed vertically. All rope
shall be removed from around the trunk of the tree and the top 1/3 of the burlap shall be
folded back down into the hole. Whenever possible complete removal of the top third
of burlap by cutting it away with a sharp knifeis preferred. Do not remove any B& B
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packaging materia until the tree is placed in the hole and securely plumbed into itsfinal
position.

e Treesin wire baskets shall have all of the basket removed, using bolt cutters

e Backfill soil inlifts of 4-6” at atime with compaction of each layer. Do not compact
muddy backfill. Water thoroughly after back-filling to settle the soil, eliminate air
pockets and re-wet the root system.

e |f project scope allows, watering soil rather than compacting is preferred. Backfill %2
the soil in the tree pit and thoroughly drench with water to settle. Complete backfilling
and then thoroughly drench with water again. This method is preferred for removing air
pockets and settling soil, but can be impractical on big jobs or jobs using volunteers.

e Treesplanted in sandy or loamy soils should have a 3" high berm erected just past the
perimeter of the planting hole to funnel water to the root ball and wet the hole/sidewall
interface.

e Berms should not be constructed in clay soils or on heavily compacted sites.

e Stake only in situations where normal planting procedures does not provide a stable
plant; otherwise, staking is not generally required.

e Staking is sometimes recommended as a vandal deterrent device or to prevent

mechanical injury from mowers or trimmers. Tiesfor stakes should be some

biodegradable or flexible fastener that precludes collaring of the trunk if the ties are not
removed in atimely fashion.

Stakes shall be removed at the end of thefirst year.

Plant trees at the depth they were growing in the nursery.

Do not wrap tree trunks.

Remove tree trunk wrapping materials, tags, and all ties at the time of planting.

7.5.2 Shrubs (refer to general guidelines for trees, above)

If needed, incorporate amendment into soil before adding plants.
Wait until plants are established before adding chemical fertilizer.
Plant at proper depth taking into consideration room for mulch.
Plant shrubs with proper spacing to alow for spread at mature size.
Plant bare root stock at the same grade as grown in the nursery.

Planting density and spacing depend on existing site conditions, existing vegetation, and the
plant community that is desired. Bare areas completely cleared of invasive (e.g. blackberry
thickets) will be planted more densely than project sites that already have exiting native
vegetation. Recommended density ranges and general spacing guidelines are given below.
These are meant to be guidelines that are to be adjusted according to the specifics of a
project.

7.5.3 Live Stakes

Live stakes are cuttings harvested from live native plants. Stakes are cut from the parent
plant, and then installed directly into the soil where they establish roots and grow to
maturity. The best speciesto use for live stakes are willow species, black cottonwood, and
red osier dogwood. Stakes should be planted in areas that will be consistently moist
through out the growing season, such as riparian and wetland areas. Although live staking
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can be done throughout the year, to maximize survival the best time for taking cuttings and
installing them is during the dormant season, between early November and late February.

Stakes can be harvested from an appropriate site or purchased. They should be installed as
soon as possible after harvesting —ideally within 24-72 hours — and kept wet in a bucket
and in the shade until installation. Stakes should be at least 2-3' in length and >34
diameter for willows and cottonwood, and >%%" diameter for red osier dogwood. |f
harvesting your own stakes, no more than 5% of the parent plant should be removed at any
onetime.

Stakes should be installed with arubber mallet if the ground is soft enough, or by using a
planting bar to create the hole in more compacted soils. The stake should be installed with
no more than 3-6” remaining above the ground, and there should be good soil contact
below ground for the length of the stake.

Table 10. Recommended Planting Densitiesfor Projectsin Golden Gardens

Vegetation layer Spacing Density
Tree
Conifer 8-15 on center 150-200 per acre
(o.c)
Deciduous 5-10' o.c. 200-400 per acre
Tall Shrub 4-8 o.c. 700-1800 per acre
Short Shrub 2-4' o.C. 1200-2500 per acre
Live Stake 3-5' o.c. 1000-2000 per acre

7.6 Mulching
[Adapted from Sand Point Magnuson Park VMP, by Sheldon & Associates, Inc. (2001); and Seattle Parks
Landscape, Horticulture and Urban Forestry BMPs (1999) and ‘ City Among the Trees' (1998)]

Mulching is one of the easiest and most important maintenance practices for protecting and
nurturing all vegetation types. When site accessis possible, mulching is an essential component
of any natural area planting project for suppressing weeds/invasives and thereby reducing root
competition, to conserve soil moisture and keep soil cool, and to add organic matter to the
nutrient-deficient soils.

However, in some areas of Golden Gardens it may not be feasible to transport mulch into interior
areas where planting will occur. Moreover, wood chip mulch must be composted to prevent the
accidental spread of pathogenic fungi to park trees. This later constraint may be addressed by
composting wood chips on-site. The north end of the middle parking lot next to the railroad
right-of-way has been proposed for an enclosed maintenance yard. Thiswould be an ideal spot
for composting wood chips.

In natural areas such as Golden Gardens, the most desirable mulch material is 2-3" of composted
wood chips. Compost, GroCo, or leaf mulch can be added either on top of or underneath the
chip layer if soil amendments are desired. Where large areas of invasives have been removed
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(e.g. blackberry thickets), and there is good site access, the entire planting area should be sheet
mulched with a combination of cardboard sheet mulch overlain by 4-6” of wood chips to
minimize re-invasion. However, this should not be done in the vicinity of mature trees. In most
cases, wood chips of recycled Parks Department plant material are available at no cost. Plastic,
landscape fabric or inorganic mulch should be avoided in most cases, except as specified for
highly invaded areas, where it may be the most effective strategy.

In cases where specific plants or groups of plants are to be mulched, use guidelines below. This
scenario will most likely be the case when conifers or groups of shrubs are being planted in dry
uplands and follow-up watering is not feasible.

7.6.1 Trees (newly planted or recruited)
o Clear weeds and grass from under the tree, in acircle out to the drip line at the tips of the

branches.
e Where weeds are very aggressive, use a“ sheet mulch” of thick layers of newspaper or
cardboard.

e Spread 2-3" deep layer of organic mulch in acircle out to thetree’'sdriplineorina3
diameter circle (whichever is greater).

e Keep mulch away from the tree trunk to prevent crown rot or insect damage.

e Maintain mulch annually (during 3-year establishment period or beyond as needed).

7.6.2 Shrubs

¢ Follow similar procedures as for trees, above.

e Spread layer of organic mulch 2-3” deep and 2-3' in diameter around shrub.
e Cover entire planting area with mulch where applicable.

e Keep mulch away from contact with crown of plant.

7.7 Watering
[Adapted from Sand Point Magnuson Park VMP, by Sheldon & Associates, Inc., (2001)]

Watering is an important component of establishing new plantings with maximum success.
Seattle gets an average of 39 inches of rain each year, but only 13 of those inches fall during the
growing season. Plants grown in anursery are acclimated to exactly the opposite condition: they
receive regular watering to facilitate rapid growth. Summer watering the first three yearsis
critical to help the plants acclimate to the radically different moisture regime. They must grow
an entire new root system before they can survive in the summer dry season. Thisiswhy
summer watering for new plants, even drought-tolerant natives, isimportant. However, water
delivery to the planting sites will require good planning and extralabor, as the hillside has few
water supply lines.

The project manager will determine what is most feasible and efficient for the project being
planned. Some areas will be close to quick couplers so that hoses can be attached for overhead
irrigation. Other areas may be close to aroad or a path where atruck can deliver water with a
water tank. In these situations, either hand watering from the tank or hook up to anirrigation
system may be preferred, depending on the personnel available for the work.
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Many areas will be away from reasonable water access. In these cases, soil amendments (7.3)
should be considered. Watering may be done with portable containers to each plant, but this
must be weighed against the cost of labor and the damage that repeated foot traffic can cause to
the site.

In general:
e Water new trees and shrubs thoroughly at planting if possible.
e Water new trees and shrubs (weekly at least 1) during first two summers, tapering
watering (to ¥2" weekly) in the third year.
e Begin watering at the beginning of June to prevent drought stress.

See Planting (Section 7.5), and 3 Y ear Establishment Care (Section 7.8) for instructions on
watering newly installed trees and shrubs.

7.8 Three Year Establishment and Care
[ Adapted from Sand Point Magnuson Park VMP, by Sheldon & Associates, Inc., (2001)]

Typically, al new plantings should have follow-up care for a period of three yearsthat is
intensive and frequent. At a minimum, the components of this three-year care program are
mulching, watering, and weeding. A three-year calendar for these actions is shown below.
Detailed instructions on how to perform these maintenance actions can be found in this chapter
under the title of the specific practice, i.e. “Mulching” (Section 7.6). Once the three-year period
is over and the plantings have established, care of these planted areas should be incorporated into
any regular ongoing maintenance that occurs within the management area that they are located.

In Golden Gardens, new plantings should receive regular watering because of the western
exposure and the sandy soils. Site access can make this |abor-intensive. A means of conveying
water to plants, such as atemporary irrigation system, water tank or hand-carried containers
should be developed for each project. Many other areas will not even receive mulching for the
same reason. If asite that has been planted will not receive watering during the three-year
establishment period, mulching heavily at the time of plant installation should be done if at all
possible. Weed control should absolutely be done with diligence at any planted site — in many
cases it may be the only part of three-year establishment care that is performed. Adjustmentsto
the calendar, in terms of actions taken, should be made depending on the particular project site
conditions.
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Figure7. Three Year Establishment Care Calendar

Month

Action JIFIM|{A|M|J|J|A|S|O|N|D
At Time of Installation
Mulching

Watering

Year 1

Mulching
Weeding T ¢
Watering 199999949

Year 2

Mulching
Weeding T ¢
Watering 199999949

Year 3

Mulching
Weeding |
Watering 199999949
Removing Inorganic Mulch

|:| Indicates time period when action may be taken, timing and frequency to be determined by site conditions
€& Indicates specific time to perform action

Mulching: See7.6“Mulching”
Weeding: See 7.10 “Weeding and Invasive Control”

Watering: If site accessallows, all new plantings should be watered in at the time of planting.
Regular three year watering, if given, should consist of at least 1” weekly for first two growing
seasons, then taper to ¥2" weekly for plantings in natural areas. See 7.7 “Watering”.

Removing Inorganic Mulch: Inorganic sheet mulch used in areas of severe invasive species
problems should be removed during the dormant season after 3 years and entire area should be
mulched with 4-5” layer of wood chips. Depending on site conditions and concern about re-
invasion by weeds, entire planting area can be sheet mulched with a double layer of cardboard
underneath the wood chips. Application of these techniquesis not typically advised and would
probably be limited to planting areas with severe invasion problems that are around the edges of
the hillside and therefore accessible for thisintensive action.
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7.9 Pruning and Removal

Pruning is not a common practice of forest management in natural areas, but can be important for
achieving safety and forest health goals. Treesin Golden Gardens may be pruned or removed
when it is necessary to mitigate risk to park users, right-of-way or adjacent properties as
explained in Section 7.11. Otherwise, tree work will be restricted to instances where it directly
achieves a project objective. Such instances might include:

e A mature tree may be pruned or removed to encourage nearby sapling treesto grow.
Wherever possible, the preferred technique for reducing competition will be pruning. If a
treeisremoved, it should be converted to a“snag”, essentially a branch-lesstrunk. This
reduces costs and increases habitat features in the park.

e A group of sapling trees may be “thinned” by cutting down weaker, damaged or poorly
located trees until there is enough space between the remaining trees for them to grow to
mature size. Some planned projects may plant trees closely together to be thinned in the
future for this same reason.

e Low branches on trees along atrail or street may be pruned to provide overhead and side
clearance.

Pruning of park vegetation must be done under supervision of qualified professionals, either City
staff or hired contractors. Technical expertiseisrequired to avoid damaging valuable vegetation.
Normally, native shrubs on the hillside will not be pruned, except along street or trail edges for
reasons given below.

All trees must be pruned or removed according to the Parks and Recreation Tree Policy (2001)).
Except for the purposes of snag creation, Parks and Recreation Tree Policy prohibits ‘topping’ of
trees.

7.10 Weeding and Invasive Control
[ Adapted from Sand Point Magnuson Park VMP, by Sheldon & Associates, Inc., (2001)]

Weeding and controlling invasives are necessary as an ongoing maintenance action throughout
the hillside. Many planting projects will include initial removal and ongoing control of invasives
asamajor component of the project. Invasive control is also an important part of 3-year
establishment care for all newly planted areas. The most commonly occurring and problematic
non-native invasive species in Golden Gardens are listed below with a brief description of their
characteristics, some information about where each speciesis typically found, and some
recommended eradication and control methods for that particular species. Recommendations
and protocols (including herbicide use) are intended to be used in accordance with Parks
Landscape, Horticulture, and Urban Forestry BMPs (2002). These "best management practices’
focus on using an integrated pest management approach (IPM) characterized by establishing
goals, determining thresholds for control, selecting from a combination of control and removal
methods, implementing one or more of these methods, monitoring results, and evaluating
outcomes.

Generally, the most effective long-term control of invasive speciesis achieved by using a
combination of control methods, reducing site disturbance, and establishing healthy native plant
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communities. All control efforts should be directed over time towards establishing and

maintai ning more sustainabl e native plant communities. To this end, weedy species and
infestations that pose the greatest threat to healthy desirable plant communities are those
populations that should be targeted. In addition, to keep the weed control workload at the most
reasonable level possible, new infestations should be targeted for control before they become
widespread or well established, and the extent of current invasion should be controlled at or
below existing levels for those species that threaten to spread. Thus, invasive control should
focus on those species and specific infestations that are: 1) the fastest growing, 2) the least
established but potentially threatening, 3) the most disruptive to functional habitat, and 4) listed
noxious weeds with mandated control.

The following text describesin detail how to remove each of the identified non-native invasive
plants or noxious weeds identified as a significant presence in Golden Gardens. Non-native
invasive species that are not specified in these tables can be removed as needed and appropriate.
All work with pesticides must be done by landscape professionals licensed to apply pesticides by
the Washington State Department of Agriculture. In wetland areas, the operator must have an
aguatic endorsement on hisor her license. In accordance with state law, records of all chemical
applications must be kept by the applicator.

7.10.1 Tree Species (canopy species >20' tall at maturity)

Sycamore maple (Acer pseudoplatanus) Norway maple (Acer platanoides) black locust
(Robinia pseudoacacia) and horse chestnut (Aesculus hippocastanum)

Sycamore maple is the most prevalent invasive tree species in Golden Gardens. It isfound
as saplings sporadically in the hillside. This, horse chestnut, and Norway maple are known
for their ability to establish in avariety of conditions from wet to dry soils, and from full
sun to deep shade. In forests of the Eastern U.S,, invasive maples, particularly Norway
maple, have naturalized readily into urban woodlands with great success due to their shade-
tolerance and adaptability. Black locust isless shade tolerant, but becomesinvasive in any
highly-disturbed or dry environment, such as slide areas or beaches.

Removal of existing seedlings within the hillside isahigh priority. Seedlings smaller than
2" caliper can be removed with their roots using a weed wrench. Maples and black locust
resprout if cut, so removals of trees>2" caliper may include the use of an herbicide if IPM
protocols warrant this action. Cutting alone may be sufficient in heavy shade conditions.

The recommended method for treatment of trees >2” caliper isusing alow volume-high
concentration basal application of Garlon 3A mixed in mineral oil or diesel. The minera
oil or diesel will draw the herbicide into the bark. The herbicide mixture should be applied
directly to the tree trunk 2-3' up from the base around the entire circumference of the tree
with a sponge applicator or squirt bottle. Squirt bottles must have oil-resistant o-rings or
gaskets. This process requires careful material handling and patience and should only be
done by licensed pesticide applicators. In the case of the black locust grove, stump
treatment should be avoided near other black locusts that are going to remain. Since the
trees are likely root-grafted together, herbicide treatment of nearby trees will also affect
untreated trees.
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All treated trees should be painted or flagged to indicate herbicide use, and to alow follow-
up monitoring of treatment effectiveness 2-8 months after treatment. Standing dead trees
can be left for wildlife snags, or cut and left as down wood as desired.

7.10.2 Shrub and Vine Species (<20’ tall at maturity)

English ivy (Hedera helix)

English ivy is abroad-leaved evergreen non-native invasive found throughout Golden
Gardensin the forest ground layer and climbing up tree trunksin the forest. It is one of the
biggest threatsto forest health. It has no natural predators or pests. vy is shade-tolerant,
and forms dense mats on the ground. In addition it climbs trees, weighing down the limbs,
reducing air and nutrient flow, and creating a heavy sail in the canopy that increases the
wind resistance of an aready weakened tree making it susceptible to wind throw. English
ivy is not a beneficial habitat for native wildlife, and reduces native plant diversity.

Hand-pulling appears to be the most effective remova method for this plant. Any effortsto
control ivy should initially target vines climbing into trees. Vines should be cut at
shoulder-height, and again at the base of the tree al the way around the circumference