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EXECUTIVE SUMMARY
Mason Gulch is a steeply sloped, 39-acre open space area near the west shore of Commencement Bay in
Tacoma (hereafter referred to as “Project Area”). Almost all of Mason Gulch is classified as a Critical
Area under the Tacoma’s Critical Areas Protection Ordinance (TMC 13.11) due to the presence of steep
slopes, wetlands and wetland buffers, streams and stream buffers, and Washington State Department of
Wildlife (WDFW) designated priority habitat. About 60 percent of the Mason Gulch area is comprised of
slopes greater than 40 percent and over 10 percent of the acreage in the gulch is slopes at 80 percent or
steeper. These steepest slopes have the potential for, and show evidence of, past soil creep, surficial
sloughing, and land-sliding. Currently, the dominant tree species in Mason Gulch are deciduous, early
successional species, mainly native Big Leaf Maple (Acer macrophyllum). Under naturally occurring
successional processes, shade tolerant conifers and other longer lived woody species would have
established; however, urban development, the competition of invasive species, and past alterations
have precluded this opportunity.
In 2014, the property management authority changed within the City of Tacoma (City) to the
Environmental Services Department (ESD). This transfer was accompanied by a utility rate increase that
funds the active management of Mason Gulch as well as other passive open space properties. ESD
manages open space properties for the benefits received when healthy forested areas actively improve
stormwater quality and reduce quantity through the ecosystem services they provide.
This Landscape Management Plan divides the site into five management units that have been prioritized
and where activities have been identified for implementation as time and resources allow. The overall
goal of this 20-year LMP is to create a vegetation community whose composition over the long term is
sustainable and maximizes ecosystem services. ESD’s seven specific landscape management goals for
Mason Gulch are discussed in this report as follows:
•

Achieving a sustainable target ecosystem

•

Improving slope stability

•
•

Improving wildlife habitat
Maximizing stormwater benefits

•
•
•

Working to protect public infrastructure and public safety
Developing a program for stewardship and public involvement
Scenic View Management from Public Areas

These goals will be achieved by developing a forest composition that improves age diversity, species
diversity, and overall forest health. For each management goal, both objectives and performance
measures are presented. Restoration materials, methods, BMPs, maintenance, monitoring and adaptive
management, phasing, plant selection and installation, Timelines and methods for plant pruning and
specifications for planting are included as appendices.
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1.0 INTRODUCTION
Environmental Science Associates (ESA) prepared this draft Landscape Management Plan (LMP) to assist
the City of Tacoma Environmental Services Department (ESD) with management of trees and vegetation
in Mason Gulch. Robinson-Noble, a geotechnical firm, provided expertise to this plan related to steep
slopes and landslide hazard. This LMP was prepared in a similar structure to an earlier plan for the
management of steep slopes along Schuster Parkway.
Mason Gulch is a 39 acre open space area under City of Tacoma (City) ESD ownership and management
located near Commencement Bay in Tacoma, Washington (Exhibit 1). The city-owned gulch property lies
adjacent to private residences to the north and south; N. Stevens Street and N. Mason Avenue to the
west; and the City’s North End Wastewater Treatment Plant to the east. Some portions of upper gulch
are on private land. This Mason Gulch LMP was developed in collaboration between the City’s ESD, ESA,
Robinson Noble and considerable public input through public meetings. The LMP’s purpose is to provide
direction based on best available science and a transparent process for Mason Gulch stewardship and to
address these management elements:
•

achieving a sustainable target ecosystem and overall forest health

•

improving slope stability and geologic hazard mitigation

•

maximizing stormwater benefits

•
•
•

working to protect public infrastructure and public safety
developing a program for stewardship and public involvement
Scenic View Management from public areas

This LMP should be updated regularly to incorporate lessons learn from implementation, evolving best
management practices and new science and industry standards. This plan should be viewed as a
dynamic document to be updated as needed, with an in-depth analysis and re-evaluation around year
ten.
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2.0 SITE HISTORY
Throughout geologic history, the Puget Sound basin was covered several times by the Cordilleran Ice
Sheet that advanced south from what is now Canada. Specific periods in between these glaciations had
a climate similar to what we have now. During the most recent glaciation (the Vashon glaciation) the ice
over Tacoma was about 2,000 feet thick. That ice melted as the ice sheet retreated about 12,000 years
ago roughly forming what are now the bluffs of the Puget Sound region, to include Commencement Bay
and Mason Gulch.
Mason Gulch exists with a general southwest to northeast alignment. Elevations along the rim of the
gulch are at approximately elevation 310 feet above sea level. At the bottom of the gulch, in the
northeast region of the site, elevations are approximately elevation 30 – a difference of about 280
vertical feet. Mason Gulch is bordered by N Mason Ave, N Stevens Street and 37th Street in the western
to southwestern region of the site. The remainder of the gulch is bordered by residential properties and
the wastewater treatment plant at the east side.
Steep slopes exist near the rim of the gulch and grades appear to decrease toward the roughly 130 to
170 foot elevation in the gulch valley. Steep slopes were measured up to approximately 100% near the
rim of the gulch however those slopes were limited in size. Slope inclinations in the range of 60 to 70
percent are more prominent.
The upland portions of Mason Gulch historically contained what is known as the North Pacific Maritime
Mesic-Wet Douglas-fir-Western Hemlock Forest (WDNR 2011). This ecological system develops through
succession in which climax species, such as Douglas-fir (Pseudotsuga menziesii), western hemlock (Tsuga
heterophylla) and western redcedar (Thuja plicata), replace earlier successional species such as red alder
(Alnus rubra) and bigleaf maple (Acer macrophyllum). More information on this ecosystem type is
presented in the Target Ecosystem, Section 4.1 of this document.
As Tacoma settled, established, and urbanized, the once natural state of Mason Gulch was altered by
development. The larger conifers were logged out of Mason Gulch and other species such as bigleaf
maple became dominant. It is evident that the gulch was not replanted to replace those conifers. As the
area around Mason Gulch developed into residential neighborhoods, fewer native conifers were
remaining nearby that could provide a source of seed that would have put Mason Gulch back on a more
natural path of ecological succession. With settlement of the area and use of the seeps and stream for
drinking water, also came the non-native invasive plant species which are dominant on some of the
upper slopes and found throughout the gulch. These among other ecological variables, contribute to the
current condition of the vegetation community found in Mason Gulch today.
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3.0 EXISTING CONDITIONS
3.1

GEOLOGY/SLOPE STABILITY

Many of the geomorphic features seen today are a result of scouring and overriding by glacial ice.
During the Vashon Stade, areas of the Puget Sound region were overridden by a significant depth of ice
estimated at around 2,000 feet thick. Soil layers overridden by the ice sheet were compacted to a much
greater extent than those soils which were not overridden. Part of a typical glacial sequence within
Mason Gulch includes the following soil deposits from newest to oldest:
Colluvium – Colluvium consists of loose, unconsolidated sediment that was deposited on hillslopes or at
the base of slopes by rainwater washing the material or by continuous downslope creep by gravity.
Recessional Outwash – Deposits were derived from the stagnating and receding Vashon glacier and
consist mostly of sand and gravel. Recessional deposits were not compacted by the glacier.
Vashon Till – A mixture of clay, sand, pebbles, cobbles and boulders, all in variable amounts. The till was
deposited directly by the ice as it advanced over and eroded irregular surfaces on previously deposited
formation and sediments. The till was well compacted by the glacier and exhibits high strength and
stability, however, drainage through the material is poor.
Advanced Outwash – Typically a thick section of mostly clean, pebbly sand with a gradient of increasing
amounts of gravel higher in the section. The advanced outwash was placed by the advancing glaciers
and was overridden and well compacted by the glacier.
Pre-Vashon Continental Glacial Drift – A composite geologic unit that includes combinations from
among all the continental glacial and non-glacial deposits and are common in bluffs near Puget Sound.
Colluvium was encountered directly below the topsoil layer in each of the three soils explorations
performed by Robinson Noble at the west end of the gulch. Colluvium - primarily sand with some silt,
was found in depths ranging from 0.7 to around 4 to 8 feet deep. In addition, advance outwash was also
prevalent in the soil borings below the colluvium. Advance outwash encountered consists of medium to
dense sand with varying amounts of silt and gravel.
The Department of Ecology has classifications for slopes that are useful in understand the relationship
between slopes, soil type and stability.
•

CLASS 1 - Stable Slopes. Generally, these slopes are less than 15% such as the lower interior
wetland portions of Mason Gulch.

•

CLASS 2 - Intermediate Slopes that are stable under natural conditions that may become unstable
if disturbed. Slopes generally greater than 15%, well-drained sand. Destabilization may be caused
by man’s activities, over-steepening by erosion, or strong seismic shaking.

•

CLASS 3 - Unstable Slopes generally greater than 15%, in areas underlain by weak, unstable
materials where landslides have occurred. Includes areas of sand on top of impermeable clay such
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as found in Mason Gulch. Most of these slides occur during periods of heavy rains – especially on
slopes lacking understory vegetation such as under the coppiced Big Leaf Maple on the west end
of Mason Gulch. Most common occurrences are of slumping of relatively small amounts of earth
materials.
•

CLASS 4 - Unstable Old Slides: Former landslide areas. Includes relatively large slumps, flows,
and slides of soil, and debris that have occurred since the retreat of glaciers from the region.
Sliding may be reactivated by excavations, slope modifications, or strong seismic shaking.

•

CLASS 5 - Unstable Recent Slides. Known areas of recently active rapid downslope movement
(probably within the past 50 years). Includes relatively large- to moderate-sized landslides, but
most commonly only slumping, sliding, and falling of relatively small amounts of earth material,
usually occurring during periods of heavy rains.

The cause-and-effect relationship between landslides on slopes during periods of heavy rain
underscores the importance of developing dense structure of multi-layered primarily coniferous trees
and subcanopy vegetation to intercept and slow the erosive force of rain.

November 1, 2016
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3.2

VEGETATION

Forest health is evaluated by considering forest age, structure, composition, function, presence of
unusual levels of disease and pests, and resilience to disturbance based on historic land management.
Although mature native trees are present in Mason Gulch, the overall forest health is considered
moderate in regards to its structure, status, lack of species diversity (both in age and class), and ability to
provide stormwater benefit.
Mason Gulch vegetation conditions vary widely with elevation change. The upper elevations consist of a
forest dominated by bigleaf maple with a sparsely vegetated understory. These slopes have few layers
of native understory plants, with very few understory trees or large shrubs and limited groundcover. The
slopes’ lack of vegetation layering has left the surface soil under the canopy exposed and susceptible to
erosion and the forest ecosystem susceptible to intrusion from invasive plant species. Observed
vegetative conditions on the slopes include:
•
•
•
•
•
•
•

Invasive species;
damaged trees;
tree disease;
lack of native species diversity;
lack of evergreen species;
lack of successional progress; and,
diminished soil binding root mass.

The lower elevations in Mason Gulch are more gently sloping and tend to be much wetter from
groundwater surfacing from places near the toe of the slopes. The lower elevations are dominated by
deciduous trees but have a much more robust shrub understory. As with the slopes, however, the lower
elevation areas have few mature conifers and essentially no seedlings, small trees, or evidence of
regeneration .

3.2.1 Native Species
The native vegetation on the project
site is dominated by mature bigleaf
maple and red alder, with bigleaf maple
dominating in monocultural stands
over much of the slopes on the western
portion of the gulch. Less dominant
native tree species include western red
cedar (Thuja plicata), and Douglas fir.
Native shrub species present include
salmonberry (Rubus spectabilis), salal
(Gaultheria shallon) and sword fern
(Polystichum munitum). Big leaf maples
observed in Mason Gulch are generally
multi-stemmed.
November 1, 2016
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The typical lifespan of bigleaf maple trees is 50 to 200 years (Fryer 2011). It is estimated that the, bigleaf
maple trees observed within the Project Area are roughly midway through their lifespan. Most of the
red alders within the Project Area are mature and assumed to be nearing their expected life span of 70
years (Menashe 1993). In a typical North Pacific Maritime Mesic-Wet Douglas-fir-Western Hemlock
Forest ecosystem (see description in Section 4.1), these early successional trees would naturally start to
be replaced by longer lived or “climax” coniferous species. There are essentially no tree seedlings or
saplings of any native coniferous species in Mason Gulch, which indicates that once the mature early
succession trees like bigleaf maple fail there is a limited potential for the forest to mature to the next
successional stage.
Deciduous trees, including bigleaf maples on the slopes 100’ in from the guardrail along N. Stevens
Street and N. Mason Avenue were topped. The topping of the big leaf maple improved the views
temporarily. As a result of this cutting, however, multiple sprouts grew profusely from the cut stumps.
The sprouts are typically profuse and vigorous – capable of growing 17 feet in only three years. Many of
the topped bigleaf maples have rotten stems from fungal infections which are affecting the structural
integrity of the trees. The structural integrity is further weakened by the additional wind load on the
canopy of multiple shoots growing from a rotting stump. The combination of multiple sprouts growing
out of rotting stumps is likely to result in comparatively shorter lifespans for these bigleaf maples than
those that were not topped.
The native understory is very limited in coverage but dominated by pacific willow, swordfern, hazelnut,
salmonberry, dull Oregon grape and Indian plum (COT FLAT assessment, 2016). The understory is the
healthiest near the lower elevations of the gulch where tree topping did not occur and where soil
conditions are wetter due to groundwater. In these areas, the dominant native understory species is
sword fern, a long-lived, evergreen fern which is included in the target ecosystem. Salmonberry and
decidedly wetland species such as sedges and rushes are also common as the understory in the wetter
lower elevations.

3.2.2 Invasive Species
On the upper slopes of at the west end of the Gulch, Himalayan blackberry (Rubus armeniacus) and
Japanese knotweed (Polygonum cuspidatum) have created aggressive monocultures actively
outcompeting native trees and shrubs. These monocultures prevent the regeneration potential and
compete with desirable vegetation for resources such as sunlight, water, and available nutrients.
Furthermore, the presence of Japanese knotweed on the top of a slope with an open canopy as exists in
Mason Gulch leaves the soils susceptible to erosion in the winter months because of knotweed’s poor
root structure. Understory vegetation within the lower elevations of the gulch includes invasive species
such as English laurel (Prunus laurocerasus), English holly (Ilex aquifolium), ivy, and blackberry scattered
around the wetland buffers and lower slopes.
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As defined by the Pierce County Noxious
Weed Control Board, a noxious weed is
an invasive plant that when established
is highly destructive, competitive, or
difficult to control by cultural or chemical
practices.
Invasive species observed within the
Project Area include, but are not limited
to:
Class B Noxious Weeds
•
•

Japanese knotweed (Polygonum
cuspidatum)

Exhibit 3. Himalayan Blackberry Growing at the top of the West
Slope of Mason Gulch

Scotts broom (Cytisus scoparius)

Class C and Monitor List as Noted
•

Himalayan blackberry (Rubus armeniacus)

•

English ivy (Hedera helix)

•

Reed canarygrass (Phalaris arundinacea)

•

English holly (Ilex aquifolium) - Monitor list.

•

Field bindweed (Convolvulus arvensis, a.k.a. morning glory)

3.2.3 Trees
Past Management Practices
Vegetation within Mason Gulch has not
been formally or routinely maintained
by the City due to funding constraints.
In addition, historic mismanagement
practices of the trees within the project
site have created pathways for the
introduction of disease and decay, and
thus have increased risk potential and
decreased overall health. Past tree
topping may have exacerbated the
instability of the west-end slope. Both
permitted and unpermitted cutting and
vegetation removal has occurred along
and below the slope crest to create
views from private residences. This is
November 1, 2016
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primarily observed in bigleaf maple in which repeated topping of the tree and subsequent re-sprouting
has caused extensive decay in the residual stump and older stems.
Hazard Potential
Trees are considered hazardous when all or a significant portion is likely to fail with a high risk of causing
injury, damage, or disruption to a target (Smiley et al. 2011). Risk is determined when there is a target of
concern within the area which would be affected if the tree were to fail. Targets specific to hazard
potential include: public roadways, sidewalks, persons and/or work crews within or adjacent to the
Project Area, and critical infrastructure (such as the wastewater treatment plan). Without the presence
of a target, a tree failure is not considered a hazard. Keeping existing trees healthy is important as
damage caused by tree failure is often compounded on steep slopes, as the resulting soil disturbance
has the potential to cause further erosion and slope failure.
Tree safety will be increasingly important in the west-end slopes of Mason Gulch as the bigleaf maple
reach maturity and the end of their natural lifespan. As part of this plan, it is recommended that hazard
tree assessments be conducted regularly in public and/or work areas, and subsequent remedial tree
work be conducted as necessary to mitigate the hazards outlined above. Hazard tree mitigation work
should be conducted based on the tree risk assessment recommendations of an ISA certified arborist to
maintain a low risk potential in public areas and prior to work crews performing any vegetation
management activities.
Disease
Tree disease presents a concern for slope stability, public safety and forest sustainability. As trees
become diseased, both the living and structural portions of the tree can actively decay, resulting in the
loss of structural integrity. Improper pruning, such as topping and repeated coppice sprout removal, is a
form of damage which creates the opportunity for fungal disease to infect trees. Fungal diseases enter
through cut wounds, decay the trunks, and can spread into the rooting system. Due to the historic
improper pruning techniques (used principally on bigleaf maple trees adjacent to the slope crest) a
number of trees along the slope crest are exhibiting advanced signs of decay which can present a slope
stability and safety risk.

3.3

SURFACE WATER

3.3.1

Springs/Seeps

Numerous springs were observed to emanate from the slopes of Mason Gulch, forming the headwaters
of approximately fourteen tributary streams.
Smaller seeps also emanate from the hillsides, saturating the surficial soil and contributing to wetland
hydrology; Grette Associates, 2016) for information on Mason Gulch wetlands. Seeps and springs in
Mason Gulch vary greatly in discharge from small seeps that only locally wet the surface of the soil to
large springs that are estimated to discharge over a hundred gallons per minute and abruptly create
larger tributary streams.
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Springs and seeps occur in Mason Gulch
because of differences in soil
permeability from glacial activities.
Springs and seeps emanate from the
slope where saturated ground
intersects the steep hillside in the gulch.
Some springs appear to discharge above
localized clay lenses above the main
advance outwash- (typically at higher
elevations in Mason Gulch), whereas
other springs appear to discharge closer
to the main geologic contact between
Exhibit 5. Mason Gulch Tributaries
glacial deposits. See Section 3.1 for a
more detailed description of the geology.
The springs exhibit signs of headward
erosion, whereby the water emanating
from the springs erodes the hillside. This
erosion results in the discharge point of
the spring eroding back into the existing
slope, causing the length of the stream
to increase. This headward erosion is a
source of sediment in the creeks and can
contribute to mass soil movements.

3.3.2 Piped Water Sources
Exhibit 6. Area 2 Piped Springs at the Toe of Slope

Several pipes were observed at the toe
of the slope in Mason Gulch that are
assumed to intercept groundwater
sources. Pipes observed, consisting of
clusters of 2-inch diameter steel pipes
embedded subhorizontally into the
hillslope, were installed as a means to
develop and collect the Mason Gulch
springs between 1883 and 1926 when
Mason Gulch was owned by the private
Tacoma Water Supply Company
(Robinson, Roberts & Associates, 1964).
Three pipe areas were observed during a
field visit conducted by ESA on April 14,
2016, including the pipe areas numbered Exhibit 7. Piped Springs at the Toe of Slope
1, 2, and 3 in the GeoEngineers (2014)
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report and Robinson, Roberts &
Associates (1964) report. The pipes are
in poor condition, with significant rust
damage, and at least two of the pipes (in
Pipe Area 2) are visibly broken off.
The three pipes at Pipe Area 2 were
flowing at the time of the April site visit,
at a constant stream during the site
investigation by ESA.
The outlet of both pipes is located just a
few feet above where clay material is
visible in the channel created by the
water discharging from the pipes. The
number of pipes was not confirmed in
pipe area 1 but there were at least 2,
both of which appeared to be flowing
at rates between those of the pipes at
Pipe Area 2 and Pipe Area 3.

3.3.3

Tributary streams

Tributary streams in Mason Gulch
originate as headwater springs and are
generally small, with a typical ordinary
high water mark (OHWM) width of up
to approximately 2 feet. Some larger
tributary streams have an OHW width
of around 5 feet. The tributaries are
generally steep, fast-moving riffles, but
in some areas are step-pool channels
formed by large woody debris.
Tributary bed material is generally
sandy, with some rounded gravel, and
in some instances contains softball-size
cobbles. During ESA’s April field visit,
water depth in the tributaries varied
from less than an inch deep to a few
inches deep. Mason Creek is the main
stream conveyed through the area (see
Exhibit 9).
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3.3.4 Mainstem Mason Creek
The mainstem of Mason Creek is
approximately 8 feet wide at the
OHWM. Near the downstream end of
Mason Gulch, Mason Creek enters a
culvert just west of the North End
Wastewater Treatment Plant. This
culvert ultimately conveys the creek to
Commencement Bay. In the reach just
above the wastewater treatment plant,
the stream’s gradient flattens
somewhat, its width widens relative to
farther upstream, and the creek deposits
much of its sand and gravel bedload in a
large pool immediately above the culvert
Exhibit 11. Mason Creek Pool Wastewater Treatment Intake
inlet (Exhibit 10). Flows have been
measured here at rates ranging from 216 CFS and on average 5 CFS (PCD Stream Team data collected 2004-2014).
Above the pool immediately above the culvert inlet, there is some large wood which creates some small
step pools. During ESA’s site visit on April 14, 2016, water depths in this reach were only a few inches,
even in the small step pools.
Farther upstream, in the lower middle reach, the creek is dominated by fast-moving, shallow riffle
morphology, with typical creek depths on the order of an inch or two on the day of ESA’s visit. Bed
materials include sand and rounded gravels up to two to three inches in diameter. Gravel bars are active
indicating regular bedload movement. Due to the confined nature of Mason Gulch and the groundwater
fed stream, there is limited floodplain development and a general lack of off-channel habitat. The creek
has good tree canopy cover and shade, and likely has cold water temperatures year-round due to much
of its flow being sourced from groundwater. The creek’s steep gradient, shallow water depths, and nonfish-passable culvert connecting it to Commencement Bay make it inaccessible to anadromous fish and
is therefore of limited habitat value for many species of salmon. Nonetheless, the creek and Mason
Gulch do provide habitat for a variety of other species, including songbirds, mammals, insects, and
amphibians.
In their 2005 report, Herrera staff documented tall, actively eroding banks in the upper middle reach of
the creek (Photo G in their report) and an active headcut in the southern branch of the upper reach of
the creek where they describe undercut and highly unstable banks. However, we did not walk the upper
middle reach or upper reach of Mason Creek during our April 14, 2016 site visit, so we have not
personally observed these areas. Based on Herrera’s description of these features in their 2005 report,
these actively eroding streambanks and the headcut could potentially be contributing a substantial
amount of bedload sediment to the creek, which could subsequently be delivered to the pool above the
wastewater treatment plant, necessitating sediment removal by the City.
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3.4

PUBLIC USE

Open space areas provide public value and function from recreational opportunities to stormwater
benefit. For Mason Gulch, potential public access to the interior of the gulch is limited by private
property, steep slopes and the wastewater treatment plant. Based on verbal public comments during
community meetings and written comments, development of new trails in Mason Gulch is not proposed
at this time. In addition, we recommend that no public accessible trails be developed on the steeply
sloping parts of the gulch because of the potential for soil erosion and wet conditions due to
groundwater saturation. Because of the very limited public access potential to Mason Gulch, trail
development will not be considered in this LMP.

3.4.1 Views
Public Views
The City of Tacoma’s Comprehensive Plan recognizes public views as a beneficial amenity of Tacoma’s
urban area and geographic location. Views may be accommodated when feasible with a balanced
approach to safety and habitat. During the public outreach process of this LMP, the community also
encouraged this plan to improve scenic views from areas at the head of the gulch on the west side
overlooking Commencement Bay. Views from the public right-of-way will be dynamic and may improve
over time as City led work on restoring the vegetation on the west slopes of the gulch is completed.

Exhibit 12. Scenic View From the West end of Mason Gulch
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Private View Enhancement Requests
At the time this LMP was produced, TMC Chapter 9.20 controls how and when pruning or vegetation
removal can occur on public property by, in specific instances, allowing individuals to apply to prune or
remove vegetation on public City-owned property. If the proposed pruning or vegetation removal is
within a critical area (i.e. steep slope, wetland/wetland buffer, stream/stream buffer) then Tacoma’s
Critical Area Preservation Ordinance (TMC 13.11) applies and presides. Although maintaining views
from private property is not a goal of this LMP, a process and application for private requests to manage
public vegetation to enhance private views is included in the LMP Implementation (Section 6.0).

4.0 MANAGEMENT GOALS, OBJECTIVES, AND STANDARDS
This section identifies different management elements for Mason Gulch and defines overall
management goals, objectives, and performance standards. The goals are used to identify the purpose
of the proposed management strategy. Objectives specify the direct actions necessary to achieve the
stated goal. Performance standards measure how actions taken are meeting the goals and will need to
be met prior to any non-hazard vegetation removal. Landscape Management Procedures used to
implement these goals, objectives and standards are located in Section 5.0.

4.1

MANAGEMENT ELEMENTS

Seven management elements have been identified for the Project Area based on existing conditions and
the end goal of a healthy target ecosystem. Multiple management elements may be applicable to the
same location within the Project Area. These seven elements are:
1. Achieving a Sustainable Target Ecosystem: This element should be applied throughout all of
Mason Gulch in order to ensure long-term success and habitat improvement.
2. Improving Slope Stability: This element is the main priority within the steeply sloping areas
(over 40% slope) of the gulch and will be considered the top priority in areas where slopes occur
below roadway and utility infrastructure.
3. Improving Wildlife Habitat: Mason Gulch is already home to a variety of birds, small mammals
and even larger mammals including deer. One of the benefits of improving the diversity and
density of vegetation (as a part of other management goals) in Mason Gulch is the secondary
benefit of improving habitat for existing and potentially new species.
4. Maximizing Stormwater Benefits: Stormwater benefits include managing both the amount of
precipitation that reaches the soil surface and runs off and the quality of stormwater runoff that
reaches the creeks in Mason Gulch.
5. Working to Protect Public Infrastructure and Public Safety: Public safety includes controlling
access onto steep hazardous slopes and reducing the likelihood of slope failure below existing
roadways and utilities.
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6. Developing a Program for Stewardship and Public Involvement: Neighbors and other
community members with in interest in Tacoma’s green spaces can be highly effective in
monitoring and improving places like Mason Gulch.
7. Scenic View Management from Public Areas: View enhancement will be a secondary
management consideration after the other management elements (public safety, stormwater,
slope stability, etc.) have been fully addressed to the extent of this LMP.

4.1.1 Achieving a Sustainable Target Ecosystem
The target ecosystem for Mason Gulch is the North Pacific Maritime Mesic-Wet Douglas-fir-Western
Hemlock Forest (WDNR 2011). Late seral stands of this forest type contain an overstory canopy
dominated by Douglas-fir, western hemlock, and western redcedar, codominant grand fir with bigleaf
maple and red alder as subcanopy codominants. This forest type is described in more detail in Section
3.2 Vegetation. The introduction of these native coniferous tree species is essential to the recovery and
future sustainability of the target ecosystem in Mason Gulch.
Forest health is evaluated by considering forest age, structure, composition, function, presence of
unusual levels of disease, and resilience to disturbance based on land management objectives (Society
of American Foresters, 1998). Although mature native trees are present within the Project Area, forest
health is considered poor in regards to its structure, species diversity, and ability to provide for
stormwater benefit, forest sustainability, and slope stability. Identified issues associated with forest
health include: invasive species, tree disease, lack of native species diversity, lack of evergreen species,
tree rejuvenation, and low or threatened soil binding root mass.
Native Vegetation
Historically, the upland Project Area’s ecosystem consisted of the target ecosystem described in Section
4.1 (WDNR 2011). This forest type contains an overstory canopy dominated by Douglas-fir, western
hemlock, and western redcedar, codominant grand fir, with bigleaf maple and red alder as subcanopy
codominants. The historical ecological system will be used as a guide for selecting native species to
enhance the forest community within the Project Area. Other suitable native species and climateadapted species may be included to meet the goals for slope stability and geologic hazard mitigation,
habitat, public safety, and views from adjacent areas. City staff will maintain discretion as to the
appropriateness of any particular species outside the Target Ecosystem plant palette.
The intent of this LMP is to increase year-round evapotranspiration through evergreen vegetation,
create a multi-layered canopy to intercept rainfall, and create a soil binding root mass with roots at
varying depths to resist soil erosion. The establishment of a mature forest dominated by native conifers
will benefit slope stability as deep-rooted conifers can generally resist slope creep and provide a deep
rooting network to bind soils.
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GOAL: Create a multi-layered canopy of vegetation.
Objective: Planting palette will contain a mixed tree canopy, shrub layer and groundcover layer.


Standard: Mixed tree canopy, overall 2/3 coniferous shall be maintained at 70
percent aerial cover once established (3 to 5 years).



Standard: Mature shrub and groundcover layer shall be maintained at 100 percent
aerial cover once established (3 to 5 years).



Standard: Shrub layer shall consist of at least three native species, and a minimum
of one species shall be a native evergreen; groundcover layer will consist of at least
two native species, and a minimum of one species shall be a native evergreen.



Standard: Each planted shrub and groundcover layer will meet 80 percent survival
by Monitoring Year 3 and 60 percent survival by Monitoring Year 5.

Timeframe: Site preparation and installation of select planting areas are anticipated to be
completed within 1 year from start of site preparation for any area in active restoration. Monitoring
and maintenance will be conducted over a 5-year period to allow for plant establishment and
adaptive management.
Effort: Low effort for direct planting with minimal planting area preparation, moderate effort for
additional site preparation such as invasive species removal and the installation of erosion control
measures.
Invasive Vegetation
Removal and ongoing control of invasive species that have a direct impact on forest health is a priority.
Invasive plants are those which compete with existing native vegetation for resources, in such a way
that negatively impacts the native plants’ health and forest conditions. Aggressive invasive plants also
prohibit the natural establishment of desirable vegetation. For a list of these priority and otherwise
invasive plants refer to Section 5.5 Invasive Species Control.
During the removal of invasive species, erosion control BMPs should be implemented where required.
On-going monitoring and maintenance should follow removal to prevent re-infestation. Planting
vegetation and/or seeding immediately following invasive removal will assist in providing slope stability
and/or erosion control once plants are established (Section 5.3). In areas with existing erosion and slope
stability issues, temporary engineering controls may be needed to assist new plants in becoming
established (see Section 5.4).
Management and control of invasive species within the Project Area is constrained by steep slope
conditions and the potential short-term increase in surface soil erosion associated with their removal.
Although invasive species control must be included in the LMP, the root systems of invasive species do
provide soil stability and their foliage does provide a stormwater benefit. Their control must take into
account the potential for soil and slope disturbance until native plantings can become established.

November 1, 2016

Page 17

Mason Gulch Landscape Management Plan

Invasive weeds that do help control erosion could be removed in phases to avoid large areas of steep
slopes with no established soil binding roots.
Long-term management of invasive species must be supported through successful establishment of
appropriate native vegetative communities, which limit opportunities for invasive species to become
established. Fast-growing, shade-producing species (e.g., grand-fir) are good choices for vegetation
management because they provide canopy cover for other native species and reduce opportunity for
shade-intolerant invasives, such as Himalayan blackberry. Initial removal of invasives in combination
with monitoring and maintenance will be needed for native vegetation to become established (Soll
2004; Myers 1993).
GOAL: Provide for a native dominated, healthy target ecosystem.
Objective: Less than 20 percent of the aerial coverage of vegetation will consist of invasive
species.


Standard: Remove invasive vegetation from the Project Area and monitor and
maintain to prevent resurgence for a minimum period of five years.



Standard: Replant area where invasive vegetation was removed with new native
vegetation which conforms to the target ecosystem forest type.

Timeframe: The initial removal of invasive species per planting area is anticipated to be completed
within one year. Monitoring and maintenance will be conducted over a 5-year period to control
invasive species and allow for native plant establishment.
Effort: Level of effort is anticipated to be moderate to high for initial invasive species removal with
associated erosion control measures; however, level of effort may increase pending slope
conditions.

4.1.2 Improving Slope Stability
Mason Gulch has steep slopes that are considered potential landslide hazard areas (GeoEngineers 2014,
Robinson Noble 2016). Infrastructure such as N. Stevens Street and N. Mason Avenue along with utilities
and private residences located along the slope crest, are at risk if a landslide occurs that impacts the
streets and sidewalks.
Effective vegetation management can help increase slope stability by controlling soil moisture content
and runoff and by creating varied depths of soil binding root mass. Vegetation management for the west
slopes (management unit 2 – see Section 6.1.2) of Mason Gulch also includes phased coppicing and
replacement of previously coppiced deciduous trees that may destabilize steep slopes below public
areas.
In areas where the slope exceeds 80 percent, the management of vegetation alone may not provide the
benefits of public safety or infrastructure protection; thus, additional measures, such as tailored
engineering solutions, may need to be implemented should the City desire to further stabilize the slopes
or increase slope protection. All actions proposed in this plan on slopes 80 percent and greater
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(regardless if it is work proposed by ES or by private landowners) will need to be evaluated by a
geotechnical engineer or an engineering geologist experienced in slope stability.
Vegetation Influence on Surface Erosion and Slope Stability
Vegetation can influence the effects of precipitation on hydrology, surface erosion, and slope stability in
a number of ways:
Interception

Interception is the process by which precipitation is caught on plant surfaces and is returned to the
atmosphere via evaporation or, to a lesser extent, absorption by the plants without ever reaching the
ground. The benefits of interception increase exponentially during a storm, and substantially reduce the
impact and intensity of precipitation reaching the ground, until the interception capacity of the
vegetation is exceeded. With regard to how much precipitation is reaching the ground, interception is
more effective for smaller precipitation events which do not exceed the interception capacity of the
vegetation than larger precipitation events which exceed the interception capacity of the vegetation.
Interception in all precipitation events helps to reduce the energy of raindrops.
Studies of coniferous forest in the western Cascades of Washington indicate that on average, 23 per
cent of precipitation is intercepted by vegetation (Link et al. 2004; Pypker et al. 2005). Studies of
deciduous forests indicate that the median canopy interception is only 13 percent (Dunne and Leopold
1978). Furthermore, in the Tacoma area the majority of precipitation occurs during winter when canopy
interception by leafless deciduous trees is reduced; deciduous trees are demonstrably less effective at
interception than conifers during the rainy season which is also when slopes are more prone to mass
movement. Groundcover and shrub layers also play a significant role in intercepting precipitation.
Managing vegetation to maximize interception will help to reduce effective precipitation intensity,
effective precipitation magnitude, and soil moisture, the combined management of which can help to
increase slope stability. In addition, interception is vital for reducing the amount of soil erosion by
diminishing the erosive impact of raindrops. Interception can be maximized by planting multiple layers
of vegetation, with large coniferous trees making up the canopy and shrubs, groundcover and forest
litter below, all of which will contribute to interception.
Infiltration

Infiltration is the movement of surface water into the soil. Root growth, as well as root decomposition,
increases the rate and capacity of water infiltration by increasing secondary permeability in the soil.
Managing vegetation to create a dense vegetation layer to increase the amount of root growth and to
build-up the forest litter layer will help to both increase infiltration rates and reduce overland flow,
which would otherwise contribute to surface erosion.
Transpiration

Transpiration is the transfer of water from the soil to the atmosphere in gaseous form via the plant’s
leaves. In locations where plant roots can penetrate the saturated zone below the water table, plants
can transpire water directly from the groundwater. In the Pacific Northwest, 10 percent of precipitation
is transpired by conifers during the dry season (Unsworth et al. 2004). Transpiration for deciduous trees
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in the Pacific Northwest is estimated to be 5 percent (Xiao, unpublished, as cited in Herrera
Environmental Consultants 2008). Managing vegetation to replace deciduous trees with conifers and to
increase the overall density of vegetation will help to reduce soil moisture, which in turn will help to
increase slope stability.
Stabilization via root material (live and dead)

Plant roots help to stabilize soils via both increasing soil cohesion and shear strength. Plants vary in their
rooting characteristics, but in general, trees provide a greater benefit to slope stabilization than shrubs
or grasses due to their larger and deeper root systems. Deeply rooted species with well developed, large
root systems provide more slope stabilization benefits. The depth of root penetration, however, is a
function of the presence or absence of a restrictive soil layer, soil moisture, soil type, and soil depth
more so than the characteristic rooting depth of any particular tree species (Washington State
Department of Ecology [Ecology] 2016). After trees die or are cut down, their roots decay and the
stabilizing effects of the dead tree roots lessens over a three to nine year period (Ecology 2016).
Trees are likely to preferentially root in the advance outwash deposits and will root less or not at all in
the lower-permeability clayey deposits which resist root penetration. In areas of Mason Gulch – mostly
near the toe of slopes, the advance outwash deposits are relatively thin over the clayey deposits and
trees may have a tendency to be shallowly rooted which makes them susceptible to uprooting. In
addition, areas of soil saturation in the advanced outwash deposits contribute to a localized reduction in
soil strength which increases the potential for uprooting. Trees in this situation will be more prone to
toppling than trees located higher on the slope that have the ability to root more deeply in sandy soils
which are not saturated. Based on field observations as well as mapping of recently downed trees in the
GeoEngineers (2014) report, there appears to be a concentration of recently downed trees just below
the break in slope in Mason Gulch at an elevation that is similar to, or just below, that of many of the
seeps and springs. One mature bigleaf maple that fell on April 14, 2016 was very shallowly and broadly
rooted in saturated sandy advance outwash deposits without substantial roots extending into the clayey
underlying pre-Frasier sediments. Tree toppling in this case may be related to both shallow rooting as
well as exceptionally wet conditions in February and March of 2016.
Managing vegetation to increase the number of trees with large, deep root systems will help to stabilize
the soils. The clay layers within Mason Gulch, however, will act to limit the rooting depth in areas where
the clay layers are closer to the soil surface than the typical rooting depth, so less soil stabilization will
be achieved via root material than on sites without a clay layer. The roots of trees after coppicing may
only continue to provide stability for 3-9 years (DOE), so any restoration efforts including this method
will need to consider this limitation.
Coppicing of deciduous trees that have been previously coppiced could cause a short-term increase in
slope instability until new plantings develop extensive root systems. Newly planted tree seedlings won’t
have the same level of interception, transpiration, and root mass that contributes to stabilization as the
more mature existing trees. Therefore, in order to mitigate (but not eliminate) this increased risk,
careful planning and sequencing of any tree coppicing and replanting is important. Areas where
vegetation is coppiced should be limited in size to contiguous areas around 600-700 square feet. In
addition, the number of trees removed per acre should be phased over time to maintain viable roots
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that perform a soil-binding function. In addition, one stem or shoot should be allowed to remain on each
of the previously coppiced trees to maintain root system viability. New plantings of native conifers
should be also allowed to grow to the point that the new vegetation is adequately rooted and providing
slope stability benefits before any additional coppicing.
Vegetation Coppicing and Planting Recommendations
•

Avoid soil compaction and soil disturbance during vegetation removal and planting to the extent
practicable.

•

Avoid irrigation due to slope stability concerns.

•

Leave roots of any coppiced trees in place to help promote soil stability.

•

Leave one shoot on each coppiced tree to help maintain viable roots.

•

To maximize interception, plant a multi-tiered vegetation community including a canopy of large
conifers, shrubs. Forest litter will also help to increase interception.

•

Carefully design spacing and phasing of tree coppicing and plantings to reduce a short-term
increase in slope instability.

•

Plant dense vegetation near seeps, springs, wetlands and streams to help stabilize slopes,
strengthen streambanks, and trap sediment in wetlands.

GOAL: A self-sustaining native plant community (Target Ecosystem) to provide rainwater
interception, erosion control, and overall stormwater benefit.
Objective: To create an evergreen-dominated, mixed species, multi-layer canopy structure of
large trees, small trees, shrubs, and groundcover.


Standard: A 100 percent soil-binding effective tree root zone shall be maintained for
healthy mature trees; the effective root zone shall be calculated as 1-foot radius of
lateral root extent for every inch of diameter at breast height (DBH) of the tree’s trunk.



Standard: Two-thirds of the tree species planted will consist of evergreen conifers per
acre.



Standard: A minimum tree density of 436 trees per acre will be maintained on the site
(approximately 15’-0” on-center triangular spacing between trees).



Standard: Monitoring for a minimum of five years as areas are restored will be required
to ensure establishment and survivability of the plantings.

Timeframe: Site preparation and installation of select planting areas are anticipated to be
completed in multiple phases (per the specifications in appendix B) with a minimum of 1 year
between phases for monitoring. Monitoring and maintenance will be conducted over a 5-year
period to allow for plant establishment and adaptive management.
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Effort: Low to moderate effort for direct planting with minimal planting area preparation, moderate
to high effort for additional site preparation such as invasive species removal and the installation of
erosion control measures.
Deep Slope Stabilization
Vegetative and engineering solutions as proposed in this LMP can reduce the rate and severity of
erosional processes, however, it is important to note these processes are naturally occurring and cannot
be stopped entirely. Control of geologic conditions cannot be achieved through vegetation management
alone. The primary intent is to utilize temporary erosion control systems that support slope stability in
order to allow the establishment of vegetation with soil binding root systems to increase public safety
and infrastructure protection for the long term. The following standards shall be considered where
applicable to protect the integrity of the hillside by defining the acceptable management practices.
GOAL: Improve slope stability throughout Mason Gulch.
Objective: Implement soil stabilization and erosion control measures where applicable to allow
the establishment of vegetation and provide public safety and infrastructure protection.


Standard: Erosion control measures will be implemented in accordance with the most
current version of the City erosion control best management practices (BMPs) as
provided in the City’s Stormwater Management Manual on slopes 40 percent and
greater and where applicable within all disturbed areas.



Standard: Slopes 80 percent or greater over a distance of 10 feet in vertical height or
greater should be evaluated by a geotechnical consultant or an engineering geologist
experienced in slope stability to analyze the appropriateness of working on that slope
and the appropriate treatments needed. Timeframe: Erosion control BMPs should be
implemented prior to land disturbing activities, including planting. Implementing soil
stabilization and erosion control measures during restoration on slopes 80 percent or
greater requiring engineering solutions, specifically in areas where public safety and
infrastructure protection are a concern, may require a considerable amount of time to
allow for slope assessment, design, permitting, and installation activities.

Effort: Moderate effort for the preparation and implementation of erosion control BMPs, moderate
to very high effort for the design and implementation of slope stability measures, or engineering
solutions, on slopes 80 percent or greater.

4.1.3 Improving Wildlife Habitat
As mentioned, improving wildlife habitat is an additional benefit gained from managing Mason Gulch
toward the target ecosystem and improving slope stability. The additional diversity, density and layered
structure of the plants introduced through restoration efforts will likely increase the population of
wildlife species that currently use Mason Gulch and also potentially increase the diversity of wildlife that
uses the gulch. In addition to installing new trees, shrubs and groundcover plants, restoration efforts
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should include leaving snags (standing dead trees) and nurse logs to increase both feeding and nesting
opportunities for cavity nesting birds and the population of amphibians such as salamanders.

4.1.4 Maximizing Stormwater Benefits
Sediment Load Reduction via Vegetation Management
Vegetation management actions that reduce slope instability (both shallow and deep instability) and/or
reduce surface erosion will help to reduce the sediment load in the creek over the long term.
Establishing vegetation which provides increased interception, transpiration, infiltration, and root
strength, as well as increased groundcover, will help. In addition, planting dense vegetation close to
streams and in wetlands will help to trap sediment before it reaches the creek.
Section 4.1.2 illustrates the benefits of moving the plant communities of Mason Gulch toward the target
ecosystem including increased interception of rainfall by conifers – especially during the winter months
when it matters most.

4.1.5 Working to protect Public Infrastructure and Public Safety
Improperly pruned, dead, damaged or diseased trees may present a risk from falling branches or tree
failure due to advanced decay. Vegetation composition on a slope can play a role in mitigating or
exacerbating geological s including landslides, which pose risk to both people and infrastructure.
Planting near the top of slopes should include plants that are dense and armored such as native rose
species to discourage people from dangerously accessing the gulch via the steep slopes.
A Level 1 tree risk assessment should be conducted annually in the spring after the winter storm season
has passed to include all public areas with the potential to be affected by trees. A Level 1 Tree Risk
Assessment is a limited visual assessment focused on identifying trees with imminent and/or probable
likelihood of failure. A Level 2 Tree Risk Assessment should be applied to all trees identified by the Level
1 Assessment to have the potential to cause damage and/or injury to a target. A Level 2 Tree Risk
Assessment is a more thorough visual inspection of a specific tree and its surrounding site (Dunster et al.
2013).
The goal for this management element is to enhance public safety using vegetation management with
the objectives of maintaining vegetation as a barrier to slope access and maintaining tree safety within
public areas.
GOAL: Enhance public safety using vegetation management.
Objective: Vegetation along the top of the slope will be maintained areas as a natural barrier to
slope access.


Standard: Plant a band or thickets of thorny plants wide enough to discourage
access.

Objective: Maintain public safety through proactive tree management.

November 1, 2016

Standard: Conduct level 1 tree assessments annually along all publicly accessible
areas.
Page 23

Mason Gulch Landscape Management Plan



Standard: Remove risk-prone trees and branches where they can impact public
areas and infrastructure.

Timeframe: The initial vegetation management within the prioritized management area is
anticipated to be completed over a minimum six-year period in phases for active management
areas. Vegetation maintenance and tree assessments should be conducted annually as long as the
public safety and infrastructure protection applies.
Effort: Level of effort is anticipated to be moderate for the initial vegetation management, level of
effort for annual maintenance and assessment is considered low. Vegetation management for public
safety should be applied to any future public areas.

4.1.6 Developing a Program for Stewardship and Public Involvement
As discussed above, preserving natural systems in urban environments is critical in maintaining the
community’s environmental health and the quality of life that Tacoma’s citizens’ value. While the City
continues to experience urban pressures, the community’s desire and need for contact with nature will
continue.
Partnerships, volunteers, and community support are keys to the long-term preservation of natural
resources. Citizen participation in natural resource protection and programs results in community
ownership and awareness. ESD could support the development of a coordinated, pro-active volunteer
management program to provide this critical linkage between the community and the Project Area.
In open spaces, trained volunteers who have interest in specific sites or restoration efforts and who lead
work groups are referred to as “Habitat Stewards”. Potential activities for Habitat Stewards may include:
environmental education programs and open space restoration. Any volunteer stewardship activities in
Mason Gulch would need to be organized and approved by City staff in recognition of the presence of
critical areas (wetlands and streams), as well as the hazardous conditions related to steep slopes.
GOAL: Offer public “hands-on” opportunities to gain access to and restore Mason Gulch.
Objective: Provide volunteer opportunities for the diverse Tacoma demographic while
implementing the strategies and tactics outlined in this plan.


Standard: Engage, train, deploy and support volunteers in specific areas where
volunteers can safely and effectively work towards the goals and objectives of
this LMP.

Timeframe: Ongoing.
Effort: Level of effort is anticipated to be moderate for the initial volunteer engagement and the
level of effort for ongoing support for volunteers is considered moderate.
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4.1.7 Scenic View Management from Public Areas
This element may be considered where view enhancement has been identified in this LMP (views from
N Stevens) or by a private landowners (views from private land). View enhancement may occur
incidentally with hazard tree removal and/or intentionally by planting lower-growing trees and shrubs.
Scenic views along the slope crest from the streets, residences and public spaces include views of
Commencement Bay, Browns Point and the Port of Tacoma. The existing mature trees, primarily
deciduous species, have impeded scenic views over time. Any requests for view pruning (public or
private) are subject to City review and approval for adherence to City regulations and any applicable
management plans. Refer to Section 6 for more information on the private view request application
process. Vegetation management for views in Mason Gulch may be permitted provided that forest
health/habitat and public safety, which are directly related to slope stability, goals and objectives are
met per the LMP. View enhancement will be a secondary management consideration after the other
management elements (public safety, stormwater, slope stability, etc.) have been fully addressed to the
extent of this LMP.
View obstruction occurs where the mismanagement of bigleaf maples on the west side of Mason Gulch
(management unit 2) has created a dense layer of regrowth sprouts adjacent to the slope crest. This
method of topping or coppicing causes damage to the trees leading to their decay from fungal disease
and loss of root mass (Section 3.2.3), reduces stormwater benefit through the loss of vegetative surface
area (Section 3.2), and creates crown openings that allow establishment of invasive species (Section
3.2.2). The negative effect of vegetation mismanagement to maintain views may not be immediately
apparent. Over time, however, slope destabilization can result from compromised forest health
(Menashe 1993). Eventually, this type of destabilization can threaten infrastructure along the slope
crest. All proposals for vegetation removal must be conducted in a phased approach to allow native
evergreen vegetation to become established to support slope stability, forest health/habitat, and
stormwater benefit, prior to vegetation removal or alteration for views.
Vegetation thinning and removal can improve the health and vigor of existing mismanaged vegetation if
done correctly (such as through removal of dead, damaged and diseased wood); it can also be
detrimental to a site if done incorrectly. In addition, if vegetation clearing or pruning opens significant
holes in the forest canopy, the area may become readily colonized by invasive species. When removing
significant vegetation on the slope, it should be conducted selectively to increase the vigor of the native
surrounding vegetation while still maintaining appropriate ground and crown cover. Mason Gulch
neighbors who are interested in pruning trees for better private views will need to proactively create a
100 percent soil binding tree root zone so that vegetation may be removed. Section 6 presents the
process that a private landowners can follow in order to proceed with a Vegetation Modification
Request.
Public Scenic View Management
A goal of this management element is to support enhancement and maintenance of scenic views from
public areas. It is understood that views are dynamic and may change of time. Maintaining views from
private property is not a goal for vegetation management within Mason Gulch; however, management
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options may be applied where there are private requests to maintain views. Where such requests are
made, vegetation management can be applied to allow for views as long as all other goals, objectives
and standards of this LMP are met.
GOAL: Provide public views while promoting mature mixed conifer forested conditions.
Objective: Establish native vegetation in conjunction with vegetation pruning for public views.


Standard: Trees shall be pruned by or under the direct supervision of an ISA
(International Society of Arboriculture) Certified Arborist, to current industry
standards according to the most current versions of the American National Standard
Institute (ANSI) Z133.1for safety of pruning operations, the ANSI A300 Standard
Practices, and the Tree Pruning Guidelines of the International Society of
Arboriculture.



Standard: Tree pruning to maintain views shall not be conducted until the
management area has met all other applicable goals, objectives, and standards.
Tree removals may only be considered in the case of risk-prone trees and shall not
be conducted until the management area has met all other applicable goals,
objectives, and standards.



Standard: No more than 25 percent of any one tree’s crown may be removed in any
pruning event and for a minimum of one year following.



Standard: If mitigation planting is required in order to satisfy the goals, objectives
and standards of this LMP, pruning for view enhancement may not be conducted
until the planting has become established (3-5 years following planting) and 100%
soil binding root mass is achieved.

Timeframe: Site preparation and installation of select planting areas are anticipated to be
completed over a one-year time frame from site preparation start. Monitoring and maintenance will
be conducted over a 5-year period to allow for plant establishment. Pruning actions are also only
permitted while trees are dormant.
Effort: Level of effort is anticipated to be moderate for the initial vegetation management, level of
effort for annual maintenance and assessment is considered low. Pruning actions are on an as
needed basis or as requested and approved.
Private View Management
While the City recognizes that private view corridors are a sensitive issue for the Mason Gulch neighbors
along the slope crest, property owners have no common law right to a view across neighboring
properties (Asche v Bloomquist, 2006). Within the Tacoma city limits, public views have been designated
and acknowledged as part of the City’s comprehensive plan; however, private views are not part of the
comprehensive plan. Additionally, the City’s charter prohibits City funds from being used for private
benefit. As such, City funds cannot be used to fund pruning efforts solely for the purpose of creating or
maintaining private views. This plan provides for the ability for the public to apply to manage portions of
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the Project Area (City property) for the benefit of their private view. All private view pruning requests
are subject to City review and approval for adherence to City policies and plans. Refer to Section 6 for
more information on the application process.
GOAL: Provide a process for a private vegetation modification request on City property to
enhance a private view.
Objective: Provide a transparent process where private landowners may apply for and receive
approval to conduct landscape management activities on City property in Mason Gulch that are
in conformance with the techniques and goals in this LMP.


Standard: All management actions approved for private view management shall be
conducted in accordance and compliance with this LMP and all applicable
regulations.



Standard: Tree pruning to maintain views shall not be conducted until the
management area has met all other applicable goals, objectives, and standards.
Tree removals may only be considered in the case of risk-prone trees and shall not
be conducted until the management area has met all other applicable goals,
objectives, and standards.



Standard: No more than 25 percent of any one tree’s crown may be removed in any
pruning event and for a minimum of one year following. No tree topping will be
allowed under any circumstance.



Standard: If mitigation planting is required in order to satisfy the goals, objectives
and standards of this LMP, pruning for view enhancement may not be conducted
until the planting has become established (3-5 years following planting) and 100%
soil binding root mass is achieved.

Timeframe: Site preparation and installation of select planting areas are anticipated to be
completed within 1 year. Monitoring and maintenance will be conducted over a 5-year period to
allow for plant establishment.
Effort: Level of effort is anticipated to be moderate for process and application, moderate for the
initial vegetation management, level of effort for annual maintenance and assessment is considered
low.
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5.0 LANDSCAPE MANAGEMENT PROCEDURES
This Landscape Management Procedures chapter is intended to direct the work as determined by the
management goals, objectives and standards (Section 4.0) in a way which is consistent with industry
BMPs. This chapter is supplemented by the specifications (Appendix B) of this LMP. In addition, the
following management procedures have been permitted as acceptable approaches for performing work
within the project site, which is regulated by the Critical Areas Preservation Ordinance. Any deviation
from these standards must first be granted written approval from the City’s permitting authority prior to
the management action being approved.

5.1

PROJECT SIZE

The total Project Area is approximately 39 acres. This plan recognizes that, due to funding availability,
management procedures will need to be done in phases. Project size thresholds are needed in order to
ensure that any given phase does not exceed the ability to be managed effectively if a complex issue or
setback arises, for example an erosional event or a high level of plant mortality.
Disturbance is defined as permitted maintenance and management activities such as pruning, invasive
removal, and planting. Site grading is not considered permitted maintenance and management activities
through this LMP. Long-term, structured management of previously coppiced bigleaf maples or other
deciduous trees on specific slopes below public areas is, however, proposed by this LMP.

5.1.1 Maximum Project Size
The allowable maximum site disturbance for any contiguous phase of work is:
1. For Management Unit 1, the maximum disturbance is not limited because MU1 is a narrow
linear band running across the slope. The critical limit for disturbance on slopes is the
distance along the slope that is subject to erosion at any given time. For MU 1, the distance
measure along the slope is limited by the narrowness of the unit. In addition, portions of
MU 1 having slopes in excess of 80% will not be disturbed except under a very limited
experimental basis – mainly in areas where invasive species need to be controlled.
2. Management Unit 2. A maximum disturbance of 625 contiguous square feet in any given
year with an overall Erosion Control Management Plan in areas above 40% slope to 80%
slope. Several 625 square foot patches may be disturbed provided the areas are not
contiguous. Refer to the restoration phasing plan in Section 6.1.4.
3. For Management Units 3,4 and 5, there is no limit to the maximum project size since the
restoration planting is low density infilling designed to increase species richness in areas
with established canopies and relatively dense understory vegetation. Ground disturbance is
expected to be minimal to complete the planting of the seedlings, live stakes and one-gallon
plants specified in Appendix B Specifications.
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5.1.2 Minimum Project Size
The allowable minimum project size is one of the following (whichever is greater):
1. 400 square feet; or,
2. The measurement for the 100 percent soil-binding effective tree root zone of any one tree
(refer to Section 4.2.1.1).

5.2

PLANT SELECTION

Plant selection is intended to replicate the Target Ecosystem. This ecosystem includes a multi-layer
canopy structure with a mix of large trees, small trees, shrubs, and groundcover. Appendix B, Table 1
includes recommended plantings for specific locations, light and soil conditions within the Project Area
to develop a planting palette for a specific project.
In addition to plants typical of the Target Ecosystem, there are native species and climate-adapted
species such as plants found along the Oregon coast which may be better suited to conditions within the
Project Area and have been documented as good choices for providing slope stability. This is especially
true for planting the exposed upper slope where well-drained soils and the mature height of plants are
considerations. A planting palette may include climate-adaptive species where slope stability or other
conditions are particularly challenging.

5.2.1 Trees
Large trees should generally consist of climax species of native conifers (Douglas-fir, Western hemlock,
Western redcedar, and grand fir). Douglas-fir and grand fir are considered an excellent species for
reforestation due to their ability to tolerate a wide range of conditions; however these species would
not be appropriate for wet areas. Western redcedar and western hemlock are late successional species
which require shade/part-shade and mature soils with organic matter for healthy growth; cedar and
hemlock species should be installed selectively in areas with shady / moist conditions. Deciduous
pioneer species such as red alder and bigleaf maple are not recommended for planting as they will
naturally colonize the Project Area. Small trees may include species whose mature height is typically less
than 50 feet, such as shore pine (Pinus contorta var. contorta) and cascara (Rhamnus purshiana).

5.2.2 Shrubs and Groundcover
Understory vegetation in the target ecosystem includes, but is not limited to: vine maple, sword fern,
salal, low Oregon grape (Mahonia nervosa), salmonberry, devil’s club (Oplopanax horridus), and
evergreen huckleberry (Vaccinium ovatum). Of those, sword fern, salal, low Oregon grape and evergreen
huckleberry are evergreen species which provide a dense ground cover (typically under 4 feet) below
the forest canopy. These species require shaded forested conditions to thrive and are recommended for
installation in areas with established canopies. Vine maple is an excellent species for revegetation and
can tolerate a wide range of conditions; however, it is deciduous and should be planted in combination
with other evergreen subcanopy species.
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5.2.3 Edge Habitat
Vegetation within edge areas and openings should consist of native species which can tolerate diverse
light and low soil moisture conditions, while providing for fast, aggressive growth in order to compete
with invasive species such as Himalayan blackberry. In addition to planting evergreen trees, which will
eventually provide a shaded cover and restrict the growth of Himalayan blackberry, aggressive, fast
growing shrubs such as baldhip rose (Rosa gymnocarpa) and snowberry (Symphoricarpos albus) should
be included.

5.2.4 Top of Slope
Planting areas which have the potential to impact views include the top of slope and the upper most
slope face. Therefore, the planting focus at the top of slope should consist of a well-developed cover of
evergreen and deciduous shrubs, some widely-spaced taller-growing conifers and understory in order to
retain topsoil and prevent surface stormwater runoff from eroding the top of slope.
Also, the use of irrigation to maintain plantings should not be applied on any slope greater than 60
percent (Myers 1993) due to the increased potential for slope failure and erosion. With any planting
(trees, shrubs, forbs, and grasses) on steep slopes, installation of additional slope stabilization and
moisture retention measures may need to be done concurrently to ensure plant establishment.

5.3

PLANT INSTALLATION

Plant installation on steep slopes requires additional care and planning. Soil disturbance associated with
installation has the potential to increase erosion of surface soil, which could damage existing understory
vegetation or plantings installed downslope. This effect can be minimized by limiting the total time
spent on the slope for installation through careful planning and adhering to the following procedures
(Myers 1993):
•

Avoid planting in excessively wet weather conditions.

•

Identify planting areas and establish minimal access routes for installation.

•

Conduct digging concurrently with plant installation (this limits the number of trips into and out
of the site).

•

Use the smallest plant stock (e.g., seedling stock or stakes) available whenever feasible to
minimize soil disturbance.

Planting Stock
Plant stock may include containerized stock (up to one-gallon size), bare root stock, and seedlings and
are installed by planting the material into excavated holes in the soil surface. Well-developed rooted
plant material creates root mass faster than other methods (such as seeding), especially when planting
species with varied rooting characteristics (Myers 1993). Disturbance to the slope can be minimized by
using the smallest feasible planting stock and the least intrusive planting method. Additionally, smaller
(a.k.a. younger) plant material often adapts more quickly after transplant. Larger plantings require
regular care and maintenance (such as irrigation) which should not be applied to steep slopes. Younger
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plant material is also easier to carry and handle, less expensive, and requires less soil disturbance during
installation.
Seeding
Seeding for vegetative cover can be used for forbs, grasses, shrubs, and trees. Seeding alone will not
repair eroding slope areas (Myers 1993); however, when applied with other soil stabilizing or
engineering techniques, seeding may be appropriate. Seeding methods which may be applicable on
slope areas include:
•

Hydroseeding is a very common application method and involves mechanically broadcasting a
mix of seed, water, fertilizer, mulch, and bonded fiber matrix onto the slope. Locations where
hydroseeding is applicable in the Project Area is limited due to access; however, it may be
applicable within areas of the slope crest.

•

Broadcast seeding scatters seeds uniformly by hand onto the slope. Seed germination will be
more successful if the soil has been roughened slightly and should be mulched immediately with
compost to help retain the seed and to keep the surface soil moist (Myers 1993).

Seeding should primarily be used for erosion control (Section 5.4), such as the use of grasses to stabilize
surface soil. Seeding alone on steep slopes (greater than 60 percent) is not recommended, as seed
applied to the soil surface tends to be easily “transported” by surface runoff.
Live Stakes
Live staking is the placement of freshly cut (live) individual shrub branches (stakes) directly into the
ground. Live staking is appropriate for species that easily root from cuttings such as willow (Salix sp.),
red osier dogwood (Cornus sericea v. stolonifera), and snowberry. Live stakes are effective in reinforcing
the soil structure on relatively stable slopes greater than 60 percent but can also be used on slopes less
than 60 percent (Myers 1993). Installation of live stakes requires very little soil disturbance, meaning the
level of effort for installation is low; however, access to the slope face is an important consideration.
Live stakes generally require moist conditions for optimal growth and success and are most appropriate
in areas with wetlands or seeps. Live stakes should be used in Mason Gulch only at lower elevations in
the gulch where the soil is moist from seeps.

5.4

EROSION CONTROL

Erosion control BMPs can be implemented to aid in plant establishment. Erosion control BMPs include
(but are not limited to) the use of erosion control nets and blankets, straw wattles, and placement of
mulch. These BMPs generally require low to moderate installation effort and should be applied in
accordance with the most current version of the City of Tacoma Stormwater Management Manual’s
erosion control BMPs (City of Tacoma 2016). Seeding is also a preferred BMP for erosion control and is
discussed in Section 5.3.1.1.
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5.4.1 Erosion Control Blankets
Biodegradable erosion control blankets are intended to temporarily prevent erosion and hold seed and
mulch in place on steep slopes so vegetation can become well established (City of Tacoma 2016).
Blankets are strands of loosely woven material that forms a layer of interlocking fibers, typically held
together by biodegradable or photodegradable netting. Biodegradable erosion control blankets may be
used on slopes 80 percent and flatter. Slopes over 80% could require permanent erosion control but
would need approval by a geotechnical engineer and any other applicable permits or approvals.

5.4.2 Mulching
Mulching is the application of certified weed-free straw, wood chips, or other suitable materials on the
surface of a slope. This technique should be applied on slopes less than 50 percent and may be placed
by hand or by a machine. Mulching can reduce erosion by protecting the soil surface from raindrop
impact or wind. This BMP is also beneficial when included with plant installation, as it increases
moisture retention, provides insulation from heat and cold, and can reduce the competition from
grasses when mulch is placed around woody plantings.

5.4.3 Engineering Solutions
Engineering solutions typically are inert structural designs to slow or arrest the creep behavior of the
surface soil on steep slopes, thus allowing vegetation to become established. These methods have a
high level of effort and cost, as these methods generally require geotechnical engineering for design and
construction crews for installation. It is not anticipated that engineered solutions will be applied to the
Mason Gulch Project Area.

5.5

INVASIVE SPECIES CONTROL

Effectiveness of the various short-term control methods of invasive plants varies depending on species,
density, and site access (King County 2008a, b). Manual removal is effective when dealing with small
populations or isolated invasive plants. Mechanical removal is effective for large-scale control especially
when incorporated with engineering solutions; however, it may not be feasible on steep slopes or areas
with limited access. Covering, sometimes referred to as “sheet mulching” is effective with small
populations in targeted areas; however, covering may be impractical for larger areas, especially on
slopes, because the process of cutting vegetation, covering the area and ensuring that the covering
remains in place is labor intensive and may be cost prohibitive.
In accordance with the US Environmental Protection Agency’s (EPA) guidance on Integrated Pest
Management, the least invasive method of invasive control shall be employed, which may include
herbicide use if the situation dictates that it is infeasible to use other control methods. Foliar herbicide
treatment is not recommended for small patches of invasives surrounded by native vegetation since
many herbicides are non-selective. If it is determined that the preferred removal practice of the large
stands of invasive species is through the application of an herbicide, the limitations to herbicide use shall
be in accordance with the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and specific
restrictions of the EPA and State Department of Agriculture, WDFW, and Ecology. Note, certain
pesticides are considered Restricted-Use Pesticides under FIFRA, and may be applied only by or under
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the direct supervision of specially trained and certified applicators and restricted from certain areas (i.e.
wetlands, streams and other aquatic areas). For specific control methods for the priority invasive
species, refer to Appendix B of the City of Tacoma Schuster Slope LMP.
Invasive species that are currently impacting forest health in the Project Area include:
•

Japanese knotweed: Class B noxious weed. Once established, this species is difficult to control. It
spreads via long, stout rhizomes and can form dense stands that crowd out native vegetation
and degrade wildlife habitat. Japanese knotweed is commonly found in disturbed areas near the
slope crest.

•

Scotts broom: Class B noxious weed. This shrub spreads aggressively in sunny, dry areas,
outcompeting understory vegetation and young trees.

•

Himalayan blackberry Class C noxious weed. An aggressively growing species with large hooked
thorns that creates dense thickets which severely inhibit native understory vegetation. Its ability
to reproduce from a variety of vegetative pieces increases its ability to inhibit the growth of
native understory and commonly creates monocultures in disturbed, sunny areas.

•

Reed canarygrass: Class C noxious weed. Commonly found in wetlands, stormwater ditches, and
disturbed wet areas. This species outcompetes native species and creates dense monocultures.

•

English holly: Monitor list. Although slow-growing, this species survives in both sun and shade
and can reach 15 to 50 feet in height and 15 feet in width. This growth can create dense thickets
and suppress the establishment of native species.

•

English ivy

•

Archangel

•

Bamboo

•

Tansy

5.6

PUBLIC SAFETY

5.6.1 Access Control
Access control is the concept of physically guiding users to intended access areas and limiting
opportunities for access into unintended areas (Virginia Crime Prevention Association 2005). Access
control is intended to reduce opportunities for the public to enter areas not intended for public use,
both to protect step slope vegetation and also to discourage illicit use of areas that are infrequently
monitored. For Mason Gulch, access control should include dissuading people from walking on the
steepest slopes at the west end of the gulch. Access control in this area can be accomplished by planting
dense thicket-forming plants near the top of the slope.
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5.6.2 Selective Pruning and Removal
Proper pruning can be a tool in creating and improving views. Selective pruning should follow the
guidelines presented in the Open Space Management Plan for Stadium Way – Schuster Parkway (Van
Pelt 2002, “Chapter IV Vegetation Management; Section C Recommended Tasks for View
Enhancement”). For conifer species, selective pruning includes methods such as windowing (removing
select branches), inter-limbing (removing select branch whorls), and skirting up (removing lower
branches; Menashe 1993). The pruning of broad leaf trees is usually more complicated and includes the
select removal of branches and thinning of the crown. When completed correctly by a trained arborist,
the tree’s health is maintained; however, incorrect pruning can cause severe damage to the tree and
can increase the likelihood of failure. Practices such as topping, of both conifers and broad leaf species,
leave multiple areas for disease entry and trigger superfluous growth known as “coppice sprouting”
which creates dense clumps of multiple stems with weak attachments. Additionally, excess removal of
crown vegetation leaves large openings in the canopy, which can encourage invasive species such as
Himalayan blackberry and allow for increase erosion due to lack of vegetative cover.
Where feasible, the downed wood should remain in place so as to minimize the land disturbance that
would otherwise be caused by the removal of the large debris from the site. If a tree is designated for
removal, consider leaving a portion of the trunk in place as a “snag” to provide for additional forest
habitat. This should only be done with consideration to potential conflicts with adjacent infrastructure
or public areas.

6.0 LANDSCAPE MANAGEMENT PLAN IMPLEMENTATION
It is intended that this LMP will be implemented over a period of at least 20 years. Ongoing monitoring
and maintenance will need to continue for the life of the landscape in order to ensure that Mason Gulch
will continue to thrive in a healthy and safe condition.
Implementation of this plan will generally be carried out in one of two ways: through City led actions in
accordance with the prioritization of the Project Area as described in Section 6.1 and, through privately
initiated actions as described in Section 6.2. City led actions will be implemented as resources are
available, and will specifically focus on slope stability, public safety, forest health and scenic views from
public areas. The privately initiated actions (Section 6.2) are those which are driven by community
member interests when a private landowner would like to make modifications to vegetation in
accordance with this LMP on a shorter timeframe than City resources can complete on its own.

6.1

CITY LEAD ACTIONS

As previously discussed in this LMP, the restoration of Mason Gulch to its ideal, sustainable target
ecosystem can only be achieved through adaptive management techniques and best management
practices at the time of implementation. Section 6.1 is reflective of the known data, industry standard
practices, and compliance with regulations at the time of publishing (2016).
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6.1.1 Prioritization
Landslide Susceptibility
Public safety and infrastructure protection is the top priority with regard to site management and
mitigating potential soil erosion is critical. The prioritization of slopes with topped bigleaf maple has
taken into consideration landslide susceptibility based on the age, health and condition of these mismanaged trees, existing geologic conditions and the presence of roadways and other spaces used by the
public at the top of steep slopes.
Vegetation Condition and Invasive Species Presence
The condition of existing vegetation is critical to management considerations and the level of effort
moving forward. Any area with limited native tree canopy dominated by invasive plants should be
addressed before proceeding with restoration of other areas because of the likelihood of invasive plants
spreading to active restoration areas.
Scenic View Potential from Public Spaces
The City recognizes the benefits that high quality scenic views can provide to the public when achieved
in a responsible manner. As such, the City is committed to performing work in compliance with this LMP
that may improve public views in designated areas. The grass strip along N Mason Ave and the triangular
grass space at N 37th Street offer the most scenic view potential to pedestrians. View enhancements for
pedestrians will also benefit motorists; however, the most scenic views from vehicles are viewed
obliquely so not considered as important as views from users of the above public spaces.
The enhancement of scenic view opportunity will implemented by gradually replacing previously topped
trees with a mix of tall-growing and lower-growing trees – mostly conifers. Careful consideration is given
to the mature height of trees and shrubs to attempt to control the amount of potential view blockage as
planted trees and shrubs mature. It is anticipated that future views will be framed by tall-growing
conifers.

November 1, 2016

Page 35

Mason Gulch Landscape Management Plan

th

Exhibit 13. Scenic View of Commencement Bay from near N 37 Street

6.1.2 Management Units
The 39 acres of land in Mason Gulch are divided into five management units based on the type and level
of treatment proposed. For example, the slopes on the west end of Mason Gulch that contain topped
trees are a separate management unit (MU2) that will require much more intensive restoration efforts
than the interior valley of the gulch which is mostly densely-vegetated wetlands. The management units
are also designed to allow restoration work by trained volunteers in three of the five units. In addition,
restoration work can proceed in different management units simultaneously without risk of destabilizing
steep slopes or other unintended results. Restoration work on the steep slopes at the west end of the
gulch, however, will be phased to avoid the risk of slope failures.
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MU1 - Invasive Weed Dominated
This management unit is located near
the crest of the steep slopes in the
western portion of Mason Gulch. This
strip of hillside has Japanese knotweed,
Scott’s broom, and Himalayan blackberry
in addition to other weed species that
are preventing native vegetation from
becoming established. The restoration
will include weed eradication and
replanting with species adapted to dry,
exposed, steeply-sloping sandy soils.
Exhibit 15. Topped Bigleaf Maple – Some with Bowed Trunks
from Soil Creep

MU2 - Steep Slopes Intense
Restoration
The stability of the steep slopes at the
west end of Mason Gulch is crucial to
protecting public safety. This steeplysloping area is below roadways, utilities,
sidewalks and public use open space that
would be at risk in the event of a
significant slope failure. The vegetation in
this management unit is dominated by
bigleaf maple sprouts.
MU3 - Steep Slopes – Moderate

Exhibit 16. Steep Slopes – Moderate Restoration Dominated by
Deciduous Trees

Restoration
These steep slopes are found on the
north and south sides of Mason Gulch.
The slopes contain mature native
vegetation that has not been topped and
could be considered generally healthy.
The primary restoration actions needed
are removal of sporadic invasive nonnative plants and inter-planting with
conifer seedlings and other species to
add diversity and move toward the
target ecosystem.
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MU4 - Transition Zone
The Transition Zone is a fairly narrow
band at the base of the slopes where the
soils are wetter and where underlying
soil types change from sand to silty clay.
The soil moisture and density of the soils
affects what vegetation grows in this
area. This management zone has
experienced mature tree toppling due to
shallow-rooted trees and saturated (and
thus structurally weak) soil conditions. As
the opened tree canopy allows more
Exhibit 18. Dense Native (Mostly Deciduous) Vegetation in the
light to the ground, there is a risk of
Interior Valley of Mason Gulch
invasive plants colonizing this zone. This
zone also lacks coniferous trees and a
diverse shrub layer. Many of the
deciduous trees are mature and appear
senescent. Restoration efforts in the
Transition Zone will include invasive
species removal, planting of coniferous
tree seedlings and live stakes of wetland
shrub species like red twig dogwood and
snowberry to add to the sub canopy and
diversity.
MU5 - Interior Valley

Exhibit 19. Transition Zone Groundcover

The flatter interior valley of Mason
Gulch is predominately wetlands and Mason Creek including the groundwater seeps that feed the creek
tributaries. Much of this area consists of dense native shrubs with a deciduous tree canopy. Sporadic
invasive non-native plants (mostly laurel and holly) can be found in the interior valley. Restoration work
will mostly consist of planting coniferous trees that are adaptable to wet conditions along with sub
canopy trees and native wetland shrubs to add species diversity.

6.1.3 City Action Plan
Management Unit Progression
The Invasive Weed Dominated Management Unit 1 should be the top priority in restoration in order to
remove the source of weed infestation to adjacent restoration areas. Next, the Steep Slopes-Intense
Restoration unit should undergo a phased restoration that limits the total acreage of individual
restoration areas. (Refer to the following section for details). The remaining management units; Steep
Slopes–Moderate Restoration unit, Transition Zone unit and Interior Valley unit are less of a priority but
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could have restoration work occurring simultaneously with the first two units depending on the
resources available. Monitoring will be conducted for each management unit in order to evaluate the
effectiveness of the restoration strategies and techniques used. This monitoring information will be used
to adaptively manage future restoration work.

6.1.4 Steep Slopes –Intense Restoration Management Unit 2
The Steep Slopes – Intense Restoration Management Unit 2 extends across the western end of Mason
Gulch. The differentiating attribute of this management zone is the risk-prone combination of steep
slopes below streets, sidewalks and other public areas that also have mismanaged bigleaf maples as the
dominate vegetation. As stated, the condition, health and maturity of these coppiced bigleaf maple
places the trees at risk to topple and impact the stability of the steep slopes on which they grow.

PREVIOUSLY

Exhibit 20. Steep Slopes - Intensive
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Exhibit 21. Restoration Management Units Profile

In order to achieve a mixed 2/3s conifer forest, bigleaf maples in this management zone should be
suppressed in a controlled, phased approach that retains healthy individual deciduous trees while
providing canopy space for planted coniferous trees. Maples that are coppiced, diseased, or have
mechanical failures will be priority trees for removal as well as immature maples under 2” DBH. This
LMP recommends coppicing of the bigleaf maples (but leaving one healthiest stem) in a 25’x25’
checkerboard grid as shown on the above illustration. The restoration should proceed in three distinct
phases where new plantings are maintained and monitored for successful establishment before
adjacent grid cells are prepped and planted. The grids employ non-contiguous clearing to avoid surface
erosion that could happen with a longer straight up and down slope disturbance. Restoration grid
openings also help provide additional sunlight needed for new plant establishment to the slopes on the
west end of Mason Gulch.
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Restoration Grid Cells: Steep Slope - Intense Restoration

3
1
1

U:\GIS\GIS\Projects\16xxxx\D160216_MasonGultch\03_Projects\RestorationGridCellPhasing.mxd (anakae, 8/2/2016)

1

3
2

1

2

1

3

1

3

1

1
3
1
2
1
3
1
3
1
2
1
3
1
2
1
3
1
3
1
2
3
1
2
1
3
1
2
3
1
2
1
3
1
1
2
1
3
1
2
3
1
2
1
3
1
1
2
1
3
1
2
3
1
2
25' x 25' Restoration Grid
1
3
1
Cells with Phase Number
1
2
1
3
1
2
1
2
1
3
1
1 3
1
2
0

50

Feet

SOURCE:
City of Tacoma 2016; NAIP 2013; ESA 2016

Mason Gulch Landscape Management . 160216

Exhibit 23
Restoration Grid Cell Phasing
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For bigleaf maple maintenance where the bigleaf maple has been identified as previously coppiced and
targeted for eventual removal, this LMP recommends ground-line cutting every three years to suppress
any new sprouts. Some of the old sprouts can be left as snags for wildlife if the trees are sufficiently
girdled. Stumps should be left in place to take advantage of several more years of soil binding roots
before the roots rot. Branches should be pruned and left in piles on the slope as microhabitat and to
provide organic matter. Any logs should be left parallel to the slope secured against the tree stumps to
catch soil and organic debris moving downslope. As part of the slope replanting, erosion control
measures such as fabric or hydroseeding must be used on slopes above 40% to reduce soil surface
erosion, suppress weeds and retain soil moisture.

6.2

PRIVATELY INITIATED ACTIONS

One of the goals of the Mason Gulch LMP is to allow for a transparent process for private landowners to
perform work on this City-owned land, with professional oversight. The process defined in this section is
intended to supplement the current TMC 9.20, Trees and Shrubs – View Blockage, process and
requirements to remove and/or prune trees on City-owned property.
All of Mason Gulch contains Critical Areas as defined by TMC 13.11 Critical Areas Preservation, and all
management actions are therefore governed by the requirements of the Code. This document is
intended to serve as a long-term management plan to secure a Minor Development permit from the
City’s Planning and Development Services (PDS) Department, in compliance with the requirements of
the Critical Areas Preservation Code. This development permit will allow ES and other parties acting in
compliance with this permitted LMP to perform work in areas up to 80 percent slope. Privately initiated
requests will also be limited to slopes under 80%.
Proposed projects located within areas above 80% slope will need additional geotechnical review,
specific to the site and proposed work plan, and will need additional City staff review. Privately
proposed projects located within streams, wetlands or associated buffers will also need additional City
staff review to comply with TMC 13.11. All proposals must comply with the Objectives and Standards as
set forth in the final permitted LMP.
This process and submittal requirements are further defined in the Privately Initiated Vegetation
Modification Requests (Appendix C of the Schuster Landscape Management Plan – still in development)
attached as part of this report.

7.0 CONCLUSION AND RECOMMENDATIONS
This LMP was designed to address landscape and vegetative challenges identified for Mason Gulch and
to provide strategies for slowing slope erosion, improving forest health and stormwater benefit,
ensuring public safety and allowing for improvements to views from adjacent areas. Included in this LMP
are management goals, objectives, and standards with management options and implementation tools
to ensure the best possible approach to managing this Project Area with the above priorities in mind.
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This report was written to provide the City and the public with specific vegetation management
prescriptions for Mason Gulch, and is not intended to provide blanket approval for all work within
wetland and other critical areas. Work within these critical areas may require additional review and
documentation. Additional review and approval will be required by the City for any management
activities that are proposed as being compliant with this document.
This LMP was prepared in order to obtain a development permit per the TMC, 13.11 Critical Areas
Preservation to implement the management strategies contained within this LMP. In addition, this LMP
is intended to provide the City with the tools necessary to manage the landscape in a manner which will
not further degrade the Project Area. To ensure that the intent of the Critical Areas Preservation Code is
met, periodic review of this adaptive management plan and any subsequent project proposals should be
conducted by City staff on a regular basis. Please note that any vegetation removal will decrease the soil
binding root mass and could increase the likelihood of slope failure. This LMP however, presents specific
actions and mitigation methods that make vegetation management in Mason Gulch an acceptable risk
by the City.

8.0 GLOSSARY
ANSI A300 Standards: Industry developed standards of practice for tree care; acronym for American
National Standards Institute.
ANSI Z60.1 Standards: Industry developed standards for nursery stock sizing and describing plants to
facilitate the trade in nursery stock; acronym for American National Standards Institute.
ANSI Z133.1: Industry developed safety standards for tree care operations.
Arborist; also see Certified Arborist: An individual engaged in the profession of arboriculture who,
through experience, education and related training, possesses the competence to provide for or
supervise the management of trees and other woody plants.
Balled and Burlapped Stock: Plants dug with firm, natural balls of earth in which they were grown, with
ball size not less than diameter and depth recommended by ANSI Z60.1 for type and size of plant
required; wrapped with burlap, tied, rigidly supported, and drum laced with twine with the root flare
visible at the surface of the ball as recommended by ANSI Z60.1.
Bare Root Stock: Plants grown in the ground in the nursery without artificial root restriction devices,
such as containers or fabric bags. When dug the soil is removed from the root systems and the plants
are transported and sold without soil.
Caliper: Diameter of a tree’s trunk or stem measured at a point 6 inches above finish grade if the
resulting measurement is up to and including 4 inches. If the resulting measurement is more than 4
inches the point of measurement shall be relocated to 12 inches above finish grade.
Central Branch; Central Leader: A singular, dominant, upright branch or stem which does not have any
stems arising from a common junction having nearly the same size and diameter.
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Certified Arborist: An individual who has achieved a level of knowledge in the art and science of tree
care through experience and by passing a comprehensive examination developed by some of the
nation’s leading experts on tree care. Certified Arborists must maintain their certification and be in good
standing with the International Society of Arboriculture (ISA), or equivalent agency.
Climate adapted: Both native and non-native plant species which are able to thrive in the local climate
and soil conditions of a specific region. The two most authoritative references on climate adaptation for
plants are the USDA Plant Hardiness Zones and the Sunset Climate Zones. Plants that are considered
climate adapted shall be selected in accordance with one or both of these resources.
Codominant Branches; Codominant Leaders: Branches of stems arising from a common junction, having
nearly the same size diameter.
Container-Grown Stock: Healthy, vigorous, well-rooted plants grown in a container, with a wellestablished root system reaching sides of container and maintaining a firm ball when removed from
container. Container shall be rigid enough to hold ball shape and protect root mass during shipping and
be sized according to ANSI Z60.1 for type and size of plant.
Coppicing: Is a pruning technique where a tree or shrub is cut to ground level. This method results in
regeneration of new sprouts from the base. Coppicing is done in winter before trees come into active
growth.
Topping: The practice of periodically cutting back the living, above ground portions of trees or shrubs to
ground level or to a stump. This practice had been used on the west slopes of Mason Gulch slope to
accommodate for views.
Critical Root Zone (CRZ): The area under a tree whose diameter measures one foot per one inch of DBH
from the trunk outwards and twenty-four inches in depth.
Deciduous: A plant that loses its leaves and remains leafless for some months of the year, usually in
winter (temperate zones) or the dry season (tropical zones).
Diameter at breast height (DBH): A tree’s trunk or stem diameter measured at four and one-half feet
above the ground.
Drip Line: The area on the ground below the tree in which the boundary is designated by the edge of the
tree’s crown.
Duff Layer: The surface layer of native topsoil that is composed of mostly decayed leaves, twigs, and
detritus.
Ecosystem Type: An Ecosystem is the combination of two words (ecological and system), which
describes the collection of abiotic and biotic components and the process that governs behavior found
therein. There are two types of ecosystems found on Earth: terrestrial and aquatic. All sub-types of
ecosystems fall under these two categories.
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Establishment Period: A minimum of a three year time period following the transplanting/installation of
vegetation wherein maintenance is critical to the survival of the vegetation.
Evergreen: A plant that bears leafs throughout the year.
Fabric Bag-Grown Stock: Healthy, vigorous, well-rooted plants established and grown in-ground in a
porous fabric bag with a well-established root system reaching sides of fabric bag. Fabric bag size is not
less than diameter, depth, and volume required by ANSI Z60.1 for type and size of plant.
Feeder Bluff: The term applied to certain coastal cliffs or headlands that provide sediment to downcurrent beaches as the result of wave action on the bluff.
Feeder Root Zone: The area under a tree whose diameter measures two feet per one inch of DBH from
the trunk outwards and twenty-four inches in depth. For example, for a ten-inch DBH tree, the Feeder
Root Zone is at least twenty feet in diameter and 24” deep.
Groundcover: Low and dense growing plants that cover the ground which can be planted for
ornamental purposes, habitat or to prevent soil erosion. Turf lawn and mulch do not count as
groundcover.
Hardiness Zones; USDA Plant Hardiness: Developed by the U.S. Department of Agriculture, Plant
Hardiness Zones divide North America into geographic zones based on average winter lows.
Invasive Weeds; Noxious Weeds: Non‐native plant species which have been proven to have a negative
impact on the environment and are highly destructive, competitive, and difficult to control or eliminate.
For a current listing of Pierce County Invasive/Noxious weeds consult the Pierce County Noxious Weed
Control Board.
Perennial: A plant having a life cycle lasting three or more years.
Pesticide: A substance or mixture intended for preventing, destroying, repelling, or mitigating a pest.
This includes insecticides, herbicides, fungicides, rodenticides, and molluscicides.
Pests: Living organisms that occur where they are not desired, or that cause damage to plants, animals,
or people. These include insects, mites, grubs, mollusks (snails and slugs), rodents (gophers, moles, and
mice), unwanted plants (weeds), fungi, bacteria, and viruses.
Planting Area: Locations on private property or the public right-of-way proposed or required to be
planted.
Planting Soil: Standardized topsoil; existing, native surface topsoil; existing, in-place surface soil;
imported topsoil; or manufactured topsoil that that may be modified with soil amendments to produce
a soil mixture best suited for plant growth.
Plants; Plant; Plant Material: These terms refer to vegetation in general, including trees, shrubs, vines,
groundcovers, ornamental grasses, bulbs, corms, tubers, or herbaceous vegetation.
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Root Flare; also called trunk flare: The area at the base of the plant’s stem or trunk where the stem or
trunk broadens to form roots; the area of transition between the root system and the stem or trunk.
Shrub: A woody perennial plant that is generally less than fifteen feet in height at maturity.
Slope Face: The sloping portion of a high bank, typically the area between the slope crest and the slope
toe.
Slope Toe: The point where the base of a slope meets flat ground.
Soil-Binding Root Zone; Effective Tree Root Zone; 100 Percent Soil-binding Effective Tree Root Zone:
calculated as 1-foot radius of lateral root extent outward from the trees trunk for every one inch of DBH
of the tree’s trunk. See “Critical Root Zone”.
Stem Girdling Roots: Roots that encircle the stems (trunks) of trees below the soil surface.
Stormwater Benefit: A term used to define stormwater management solutions aimed at improving
water quality, restoring both terrestrial and aquatic ecosystems and controlling flooding and erosional
issues.
Subsoil: All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter
and soil organisms.
Surface Soil: Soil that is present at the top layer of the existing soil profile at the project site. In
undisturbed areas, the surface soil is typically the topsoil; but in disturbed areas such as urban
environments, the surface soil can be subsoil.
Top of Slope: area above the slope extending to the point of slope crest.
Tree Protection Zone (TPZ): The area surrounding the trunk of a tree intended to protect roots and soil
within the Critical Root Zone and beyond, to ensure future tree health and stability. The location of the
Tree Protection Zone is at the edge of the Critical Root Zone or Drip Line, whichever is greater.
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ROBINSON.
NOBLE
August 2, 2016

Mr. Curtis LaPierre
Environmental Science Associates
5309 Shilshole Avenue NW, Suite 200
Seattle, Washington 98107

Geotechnical Engineering Report
City of Tacoma - Mason Gulch
Tacoma , Washington
RN File No. 1922-0329A

Dear Mr. LaPierre:
This letter serves as a transmittal for our report for The City of Tacoma' s Mason Gulch slope
stability analysis, located generally east of North Stevens Street and North Mason Avenue in
Tacoma, Washington. Our intent with this report is to help The City of Tacoma establish a
landscape management plan for the slopes in Mason Gulch. The subsurface soils encountered
appear to exist near " infinite slope failure" conditions or there is high potential for very shallow
surface slide. Infinite slope conditions are settings where the existing slopes of the soil are near
or at the limitations of the soil strength properties. Deep seated failures could occur but
currently the factors of safety have been improved in areas because of the installation of
horizontal drains. These drains are aging and at some point will reduce their effectiveness in
draining the hillside. Additional evaluation should be considered for the drains for long-term
performance.
It is our opinion that removal of mismanaged trees and revegetation of the slopes can occur as
long as appropriate management procedures are followed. Management procedures on the
slopes should be performed in a phased multi-year approach.
We appreciate the opportunity of working with you on this project. If you have any questions
regarding this report, please contact us.
Sincerely,

~?cw&)
Rick 8 . Powell, PE
Principal Engineer
JRW:RBP:am
Twenty-Nine Figures
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Robinson Noble, Inc

INTRODUCTION
This report presents the results of our slope stability investigation at Mason Gulch, in the
Tacoma area of Pierce County, Washington. The geotechnical evaluation is part of a landscape
management plan being prepared for the gulch. The subject area of the site is located generally
east of North Stevens Street and North Mason Avenue, as shown on the Vicinity Map in Figure
1.
You have requested that we complete this report to evaluate subsurface conditions and provide
recommendations regarding slope stability in relationship to management of vegetation
growing on the slopes of the gulch. For our use in preparing this report, we have been provided
with a geotechnical report prepared by GeoEngineers, titled " Baseline Conditions Assessment
Report, Mason Gulch Management Area" dated November 6, 2014. We have also obtained
from our records the " Hydrogeologic Report, Mason Gulch, City of Tacoma Department of
Public Utilities Water Division" dated August 1964. These reports provide surface and
subsurface geological condition and hydrogeologic conditions .

PROJECT DESCRIPTION
The slopes located within Mason Gulch are moderate to steep and landslide activity has been
recorded within some of the steep slope areas. Vegetation on the slopes at the western end of
Mason Gulch is dominated by bigleaf maples that have been topped around 20 year ago. These
topped maples sprouted and we understand have rotting stems where cut. These topped and
sprouted bigleaf maples should be considered a threat to the slope because they can
destabilize slopes below roadways, sidewalks and public spaces. As part of the native
vegetation re-establishment plan, mismanaged trees are planned to be removed from the slope
and revegetated with more suitable plant species. This study was performed to evaluate if
invasive plant and mismanaged tree removal will affect slope stability within the site.
SCOPE
The purpose of this study is to explore and characterize the subsurface conditions and present
recommendations for site development. Specifically, our scope of services as outlined in our
Services Agreement, dated March 1, 2016, includes the following:
•

Review the existing information that is available.

•

Complete a shallow slope mapping study. Explore the surface and subsurface soil
and groundwater conditions in 3 or 4 cross section downslope of N Stewart Street
and N Mason Avenue.

•

Evaluate pertinent physical and engineering characteristics of the soils encountered
in the hand augers.

•

Complete typical cross sections and plot the subsurface geologic information
encountered.

•

Perform very preliminary slope stability analyses based on the soil conditions
identified.

•

Prepare a geotechnical report containing the results of our subsurface explorations,
and our conclusions and recommendations.
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Geotechnical Engineering Report
City of Tacoma - Mason Gulch
Tacoma, Washington
August 2, 2016
RN File No. 1922-329A
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SITE CONDITIONS
Surface Conditions
Mason Gulch exists with a general southwest to northeast alignment. Elevations along the rim
of the gulch exist at the approximate 310 feet NAVD88. At the bottom of the gulch, in th e
northeast region of the site, elevations exist around approximately 30 feet NAVD88. The
subject area of the gulch is bordered by North Stevens Street, North Mason Avenue and North
37th Street in the western to southwestern region of the gulch.
A wastewater treatment plant (WITP) lies within and at the base of the gulch, in the northeast
region of the site. The gulch is vegetated with deciduous and evergreen trees . The deciduous
trees appear to be more densely concentrated in the upper elevations of the gulch, where more
recent logging appears to have occurred. Forest undergrowth is spotty, but exists beneath the
upper tree canopy and consists of ferns, holly, blackberry and other species. Wetland plants are
growing in the lower, flatter elevations of the gulch. Several surface springs occur throughout
the gulch. The springs encountered in our investigation were observed in the 140 to 190
elevation ranges based on measurements with hand held equipment.
Steep slopes exist near the rim of the gulch and grades appear to decrease towards the
approximate 130 to 170 elevation in the valley. Steep slopes were measured up to
approximately 100% using hand held equ ipment towards the rim of the gulch, but were limited
in size. Slope inclinations in the range of 60 to 70 percent were more prominent.
Horizontal water wells were installed at the site at the base of the steep slope in the southwestern reg ion of the gulch. We observed two locations where it is assumed that dewatering
pipes were present, but could not be seen due to soil creep over the locations of the
anticipated pipes. We were able to observe the pipes extending horizontally from the slope in
the area of Cross Section C-C' . Three pipes protruded from the slope in an approximate 70 to
80 degree fan. The exposed portions of these pipes were degrading from rust and two of the
pipes had broken off prior to the intended out fall location .

Geology
Most of the Puget Sound Region was affected by past intrusion of continental glaciation. The
last period of glaciation, the Vashon Stade of the Fraser Glaciation, ended approximately 14,000
years ago. Many of the geomorphic features seen today are a result of scouring and overriding
by glacial ice. During the Vashon Stade, areas of the Puget Sound region were overridden by a
significant depth of ice. Soil layers overridden by the ice sheet were compacted to a much
greater extent than those that were not. Part of a typical glacial sequence within the area of the
site includes the following soil deposits from newest to oldest:
Artificial Fill (at) - Fill material is often locally placed by human activities, consistency
will depend on the source of the fill . The thickness and expanse of this material will be
dependent on the extent of fill required to grade land to the desired elevations. Density
of the fill will depend on earthwork activities and compaction efforts made during the
placement of the material.
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Colluvium - Colluvium consist of loose, unconsolidated sediment that have been
deposited on or at the base of hillslopes by either rainwash, sheetwash, slow
continuous downslope creep, or a variable combination of these processes.
Recessional Outwash {Qgo) - These deposits were derived from the stagnating and
receding Vashon glacier and consist mostly of stratified sand and gravel, but include
unstratified ablation and melt-out deposits. Recessional deposits were not compacted
by the glacier and are typically not as dense as those that were overridden.
Vashon Till {Ogt) - The till is a non-sorted mixture of clay, sand, pebbles, cobbles and
boulders, all in variable amounts. The till was deposited directly by the ice as it advanced
over and eroded irregular surfaces of previously deposited formations and sediments.
The till was well compacted by the advancing glacier and exhibits high strength and
stability. Drainage is considered very poor in the till.
Advance Outwash {Qga) - The advance outwash typically is a thick section of mostly
clean, pebbly sand with increasing amounts of gravel higher in the section. The
advance outwash was placed by the advancing glaciers and was overridden and well
compacted by the glacier.
Pre-Vashon continental glacial drift {Qgpc) - The Pre-Vashon drift is a composite
geologic unit that includes combinations from among all of the continental glacial and
nonglacial deposits. These deposits are w idespread in bluffs near Puget Sound.
The geologic units for this area are mapped on the Geologic Map of the Tacoma 1: 100.000scale Quadrangle. Washington, by J. Eric Schuster, et. al (U.S. Geological Survey, 2015) . The
site is mapped as being underlain by a deposit of glacial t ill, advance outwash and Pre-Vashon
glacial drift. Our site explorations encountered colluvium, fill , advance outwash and Pre-Vashon
drift. Glacial drift is similar to glacial till, but may exhibit more sorting of various soil grain sizes.
Drift encountered in our explorations were more fine grained silt and clay soils.

Explorations
We explored subsurface conditions at the site, by augering borings with hand held equipment.
The augers were performed along each cross section at varying increments. At Cross Section
A-A', performed on April 14, 15 and 17, 2016, augers were performed at depths of 3.8 to 8.1
feet below the ground surface. Cross Section B-B' was performed on April 27· 2016. Hand
auger depths ranged from 2.5 to 11.8 feet. Hand augers along Cross Section C-C' were
performed on April 28, 2016 and ranged from depths of 2.6 to 8.5 feet. The explorations were
located in the field by a representative from this firm who also examined the soils and geologic
conditions encountered, and maintained logs of the hand augers. The approximate locations of
the hand augers are shown on the Cross Sections in·Appendix A. The soils were visually
classified in general accordance with the Unified Soil Classification System, a copy of which is
presented as Figure 3. The logs of the hand augers are presented in Figures 4 through 26.

Robinson Noble, Inc

Geotechnical Engineering Report
City of Tacoma - Mason Gulch
Tacoma, Washington
August 2, 2016
RN File No. 1922-329A
Page 4

Subsurface Conditions
A brief description of the conditions encountered in our explorations is included below. For a
more detailed description of the soils encountered, review the Hand Auger Logs in Figures 4
through 26.
Cross Section A-A'
Cross Section A-A' was explored with Hand Augers 1 through 29. Cross Section A-A'
encountered a surficial layer of topsoil/forest duff of approximately 6 inches in depth on
average. The topsoil consisted of loose, dark brown to black silty sand with roots and/or
organics. Below the topsoil, explorations generally encountered colluvium soils. The colluvium
consisted of loose to medium dense weathered brown silty sand to sand with silt, with varying
amounts of gravel, roots and organics. These deposits extended to maximum depths of 6.8
feet. Advance outwash was observed below the colluvium soils. The advance outwash was
composed of medium dense to dense sand with varying amounts of silt and gravel. The
advance outwash was observed to depths of 8.1 feet and appeared to extend deeper.
Cross Section 8-8'
Cross Section B-B' was explored with Hand Augers 30 through 39. Similar subsurface soil
conditions were observed in Cross Section B-B'. Depths of topsoil were generally shallower
and appeared to average around 3 to 4 inches in thickness. In the area of Hand Augers 31 and
32 the topsoil appears to have sloughed downhill and was relatively non-existent. At the top of
the gulch Hand Auger 30 encountered transitional beds consisting of till like material and
advance outwash. The transitional beds consisted of interbedding of sands and silty sands with
varying amounts of gravel. These soils were observed from 4.3 to 9.9 feet in depth in Hand
Auger 30. Colluvium existed below the topsoil and extended to maximum depths of 7.6 feet.
Advance outwash was observed below the colluvium to depths of 11 .8 feet and appeared to
extend deeper with the exception of Hand Auger 39. A Pre-Fraser like material was observed in
Hand Auger 39 adjacent to a creek flowing in this area. The material consisted of medium stiff
blue-gray clayey silt with sand and was observed from 3.0 to 3.3 feet in depth. Plasticity
prevented the auger from penetrating significant depth into the layer and more advance
outwash sand could be present below the clayey silt observed.
Cross Section C-C'
Cross Section C-C' was evaluated with Hand Augers 40 through 48 and consisted of soils
consistent with the previous cross sections. Topsoil typically existed from the surface to
approximately 4 inches in depth. At the base of the steep slope, topsoil depth increased to
approximately 1 foot. A layer of fill was observed in hand Auger 40 at the top of the gulch from
0.6 to 4.5 feet in depth. This fill appeared to be generated from the construction of North
Stevens Street. Less colluvium was observed in Cross Section C-C'. This area appeared to exist
with more consistent terrain. Colluvium was observed in Hand Augers 45 and 46 at depths
ranging from 0.7 to 4.3 feet. Advance outwash was encountered in the explorations below the
topsoil, fill or colluvium at depths to 8.5 feet. Advance outwash is interpreted to extend
beneath these exploration depths.
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Additional Explorations
Two additional explorations, Hand Augers 49 and 50, were performed near the top of the slope,
near North Mason Avenue. These explorations were performed due to plants, (Japanese
Knotweed) that are typically found in moist soils, growing in this area. These plants were not
observed near the top of the slope in any other area evaluated. A thick, rich topsoil zone was
observed in this area. The topsoil was measured to be between 1.0 and 1.6 feet in depth.
Below the topsoil, loose to medium dense, brown silty sand was observed to depths of 3.4
feet and advance outwash sand with silt was observed to 3.6 feet. The advance outwash is
expected to extend well beneath these depths.

Laboratory Testing
We completed three grain size tests on samples that we felt would represent more
conservative estimations of engineering characteristics for slope stability analysis. The results
of the grain size tests are shown on Figures 27 through 29.

Hydrologic Conditions
Shallow groundwater seepage was not encountered in upper steeper sloped regions of the
gulch. Groundwater seepage was encountered at the transition to shallower slopes to the
ravine. The groundwater was observed at approximately the same or slightly higher elevation
than the mapped wetland areas documented at the site. This groundwater was observed in
Hand Augers 28, 29, 37, 39, 47 and 48. This water may be perched or part of a lower ground
water table. The stiff Pre-Fraser soils interpreted to underlie the site are considered poorly
draining. We expect that perennial flow of water occurs throughout the year over the Pre-Fraser
layer. During the wetter times of the year, we expect that volumes of flow will increase.
Our slope stability analysis incorporated the groundwater levels observed onsite. We also
reviewed Department of Ecology Well data and observed that significant hydraulic gradient
does not exist based on the time those water well logs were drilled. In our analysis, higher
hydraulic gradient are implemented to conservatively assume higher water elevations due to
the condition of the horizontal dewatering wells. The exact groundwater depths have not been
determined at this time.
Cross Section A-A'
We encountered groundwater as shown in Hand Augers 27, 28 and 29. Hand Auger 27
encountered wet soils at approximately 5.5 feet in depth. This depth correlated to the elevation
of the stream emanating from the slope in the area of anticipated horizontal wells. Hand Augers
28 and 29 were excavated just downstream from the head of the creek to evaluate if stream
flow was due to the pipe outlets or if the creeks were hydraulically connected to groundwater
elevations. Water was observed in both Hand Augers 28 and 29 at approximate creek elevation.
Cross Section B-8'
Hand Augers 37 and 39 encountered water in the area of Cross Section B-B'. Hand Auger 37
was located on a toe deposit from an old slide. Water was observed at approximately 4.8 feet
below grade. Hand Auger 39, excavated near a creek flowing in this area encountered water at
a depth of approximately 1.7 feet below grade. Groundwater gradient was connected in our
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analysis between Hand Augers 37 and 39 and then projected back into the hillside at a slight to
moderate gradient.
Cross Section C-C'
We encountered groundwater within Hand Augers 47 and 48. This water was observed at
depths of 4. 7 and 1.2 feet, respectfully. Hand Auger 48 was performed in a flagged wetland
area at the base of the steep slopes. The groundwater gradient was projected back into the
slope following the elevations observed in our explorations.

Geologic Hazards
Erosion Hazard: The erosion hazard criteria used for determination of affected areas include
soil type, slope gradient, vegetation cover, and groundwater conditions. The erosion potential is
related to vegetative cover and the specific surface soil types (group classification). which are
related to the underlying geologic units. Steep slopes in excess of 40 percent exist throughout
the study area. Over the majority of the site we consider the erosion hazard to be high with
vegetative cover in place and when stripped of vegetation . Streams emanating from the sloped
areas of the site convey water to a wastewater treatment plant and Puget Sound to the
northeast of the study area. Best management practices (BMPs) and applicable codes should
be followed to limit potential for erosion. We expect site soils should infiltrate surface water
and minimal overland flow should occur reducing the potential for extreme erosion.
Landslide Hazards: The core of the site is inferred to be composed of glacially overridden
soils. We consider these soils to be of high strength. We did not observe indications of surficial
seepage in the upper, steeper portions of the gulch. Heavy seepage was observed at the base
of the steep slopes in several locations. This heavy seepage appeared to be emanating from
areas where horizontal pipes were driven into the slopes for historic water supply wells. These
wells are in fact lowering the groundwater table near the slope face.
Minor seepage was also observed in the areas of wetland designations near the base of the
steep slopes. We did not observe indications of recent deep-seated slope failures, but did
observe several areas where shallow to moderate slope failures or sloughing of the surface
soils occurred (infinite slope failures). Some mature evergreen trees are growing at the base of
the steep slopes. The trunks of these trees varied between straight to moderately bowing. The
variation in orientation of these trees indicates that shallower surficial movement of the soils is
occurring in localized areas, but larger slope failures may not be as common . There is a
potential that the surficial soils on the steeper sections of the slope could slough over time. Any
slough events are expected to be surficial, and are affected by surface water and man-made
impacts. The risk of slough events can be minimized if proper drainage at the base of the slope
is maintained, vegetation on the slope is maintained, and yard waste and other debris are kept
off the slopes. We expect if a slough event were to occur, it would be relatively shallow and
typically less than 5 to 10 feet deep.
Slope Stability Analysis : We analyzed global stability using a computer program by
Rocscience known as Slide, version 6.0. Slide is a two-dimensional, limit-equilibrium, slope
stability program for evaluating the safety factor or probability of failure, of circular failure
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surfaces in soil or rock slopes. Slide analyzes the stability of slip surfaces using vertical slice
limit equilibrium methods. The sections were analyzed using the Simplified Bishops method of
slices. Slide generates random potential failure surfaces and determines their corresponding
factors of safety with respect to failure. The factor of safety is defined as the ratio of the
internal soil strength divided by the gravity driving forces that cause failure. By generating a
large number of random surfaces, the factor of safety can be obtained as the lowest number
calculated.
Existing near surface conditions were used to calculate static slope stability within the cross
sections. We used the water levels observed in the explorations as the water surface in our
analysis. The factor of safety results are shown in Appendix A Factors of safety against deepseated failures under static conditions were calculated based on engineering soil parameters
assumed from typical values of Advance Outwash and pre-Vashon soils.
Soil parameters were back calculated using the Slide program. Once slope configuration was
input, soil parameters were adjusted until a stable slope configuration was obtained under
static conditions. Soil parameters included dry soil densities, friction angles and cohesion. Once
the stable slope conditions were obtained, the design parameters were compared to standards
of the industry. We referenced a document prepared in the year 2000 by the U.S. Geological
Survey titled "Geotechnical Properties for Landslide-Prone Seattle-Area Glacial Deposits" by
W.A. Savage, M.M. Morrisey and R.L. Bauhm and information obtained from the website
prepared by Donald Tubbs titled "Geotechnical Properties of Geologic Materials" by Jon W.
Kovoloski, Sigmund D. Schwarz and Donald Tubbs . The following design parameters were
used:
Advance Outwash
Design Parameter

U.S. Geological
Survey

Tubbs Website

Mason Gulch
Parameters Used

Density (lb/ftA3)

110

115-130

110

Cohesion (lb/ftA2

0-250

0-1000

10

Friction Angle
(Degrees)

32-36

30-40

38

Design Parameter

U.S. Geological
Survey

Tubbs Website*

Mason Gulch
Parameters Used

Density (lb/ftA3)

91

100-120

110

Cohesion (lb/ftA2)

50-350* *

0-3000

250

15-35

28

Pre-Vashon

Friction Angle
11-29
(Degrees)
* Tubbs.com parameters listed as Glaciolacustrine
**Residual strength (approximate)
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Colluvium*
Design parameter

Mason Gulch Parameter Used

Density (lb/ftA3)

110

Cohesion (lb/ftA2)

50

Friction Angle (Degrees)

30
* Colluvium consists of soils derived from the parent material and design parameters vary
greatly depending on soil types . Typical design parameters are not readily obtainable.
Cross Section A-A'
The slope stability analysis produced a minimum factor of safety (FoS) of 1.003 within Cross
Section A-A' with the use of a minimal cohesion value. This minimum was encountered at the
base of the steep slope and at the contact with groundwater encountered in Hand Auger 28.
Slopes above the head of the creek in this area were measured to be approximately 45 degrees
at a height of approximately 12 feet. From the creek head to approximately 120 feet slope
distance above the creek, FoS appeared to exist between 1.0 and 1.1. The surficial 5 to 20 foot
depth of the remainder of the slope appeared to exist with FoS from 1.1 to 1.2. Factors of
Safety increased in general with depth. Some deeper failure planes extended through the PreFraser soils and existed with FoS of 1.2 to 1.3.
Cross Section B-B'
A minimum FoS of 1.09 was generated within Cross Section B-B' with the use of a minimal
cohesion value . This minimum failure plane was also generated in an area of 45 degree slopes.
These slopes existed in the upper mid-section of the slope, within Cross Section B-B', ranging
from approximately 30 to 70 feet slope distance from the top of the slope. A majority of the
surficial soils of the steep slopes, in the area of Cross Section B-B ', ranging from 0 to
approximately 15 feet in depth, ranged from 1.1 to 1.2 FoS. The lower approximate 35 feet
slope distance of the toe of the steep slope and to depths of approximately 15 to 20 feet of the
upper regions of the slope existed with a FoS of 1.2 to 1.3. Factors of Safety appeared to
increase with depth below these elevations.
Cross Section C-C'
A minimum FoS of 1.06 was observed in Cross Section C with the use of a minimal cohesion
value. This failure plane was created from the top of the slope to approximately 130 feet slope
distance from top of slope. Analysis indicates that a majority of the surficial 15 feet of the slope
exist within a FoS of 1.06 to 1.1. At depths of approximately 15 to 20 feet in the upper majority
of the slope and from surface to an average of 5 feet at the lower approximate 30 slope feet,
the FoS was observed to range from 1.1 to 1.2. Factors of Safety appeared to increase with
depth.
The lowest factors of safety appeared to be generated in the areas where slope inclinations
exceeded 80 percent. Slopes shallower than 80 percent appeared to exist with FoS' s of 1.15 or
greater. We consider slopes with a FoS around 1.15 to be marginally stable, which means it
does not have a typical engineering design standard but may perform adequately without
additional failures. Slopes with a lower FoS have a degree of risk associated with them .
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Failures could occur if the soil parameters in areas are not as high as used in the analyses.
Additional rainfall saturating the slopes or other affects could contribute to these failures .
Slope stability factors of safety stated above were calculated using static conditions. As stated,
the slopes exist in infinite slope failure conditions slightly above 1.0 factor of safety. We also
evaluated factors of safety incorporating a seismic acceleration of 0.2g in our evaluations for
earthquake conditions . Results indicated that the likelihood of soil movement was high during a
seismic event. The lowest results during a seismic event would be the infinite slope failure,
which are failures that are relatively shallow. The probability of these shallow surface failures is
largely dependent on the amount of cohesion that exists within the near surface soil layers. Our
evaluation incorporated low, conservative cohesion parameters and actual cohesion parameters
may be higher than our estimates. Therefore, there is a risk of slope failures during seismic
events.

CONCLUSIONS AND RECOMMENDATIONS
General
The existing slopes are steep and underlain by sand. The factors of safety appear to be slightly
above 1.0 and not close to an engineered standard of 1.5. These slopes should be considered
at risk of failure, with or without the mismanaged trees . Typically slopes with such a low factor
of safety would fail from slightly different changed conditions such as prolonged rainfall, manmade impacts or weathering surface soil. It is our opinion the mismanaged trees can uproot
and destabilize the slope.
It is our opinion a management plan to remove the mismanaged trees and reestablish the slope
to native conditions is best for the slope. We understand that the vegetation planned for the
site will exist with a variable depth root system and that interception of precipitation and
increased evapotranspiration will occur. The planned vegetation will not improve slope stability
to an engineered factor of safety, but we do expect that improvements will be beneficial to
surficial soil movement or slope creep potential.
Large failures and possibly deep seated failures appear to have occurred in the past, but the
factors of safety have been improved since the installation of the horizontal drains many years
ago. The horizontal drains have lowered the water table, therefore, reducing seepage out of the
slope. These systems appear to be significantly aging and plans need to occur to monitor the
water levels or reestablish new horizontal dewatering drains. This is very important for future
slope stability and long-term slope performance.
Mismanaged Trees
Trees growing on the slopes appear to be predominantly big leaf maple with scattered evergreen trees throughout. It was observed onsite during explorations that several trees have uprooted and fallen, especially where the transition from steep to shallow slopes and
groundwater seepage is occurring. These trees are known to have shallow root systems and
will not be as stable during higher wind events, and as gradual slope creep adjusts the soil
conditions around the root wad. One tree was heard falling during our explorations onsite. High
winds were not present on th is day indicating the vulnerability of trees .
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Falling trees will expose bare ground where roots are pulled up, alter normal gradual slope
creep and affect typical evapotranspiration , potentially changing slope stability at the site.
Slopes are considered more stable when deep healthy roots are present with in the upper surface soils. The uplift of roots and surrounding soil exposes bare soil in a bowl like feature.
Rainfall is more directly routed to subsurface soils when bare ground is exposed creating wet,
heavier and weakened soils. Slope creep is slowed in the area of heavy vegetation and healthy
subsurface root systems. The fallen tree removes this barrier and soils are allowed to move
more freely. Evapotranspiration is reduced when a tree falls . A good portion of water that
infiltrates the ground is taken in by the tree and reintroduced to the atmosphere in
evapotranspiration. A fallen tree will allow for more infiltration, potentially higher moisture
content of subsurface soils and weaker soil conditions.
The understory observed in the area of thick bigleaf maple tree growth at the gulch appeared
relatively bare compared to typical forested understory. It appears that the thick leaf canopy is
significantly reducing sunlight to the understory, reducing understory vegetation from growing.
The reduced understory directly correlates to minimal root structure on the slope. As discussed
above reduced root structure will accelerate slope creep and lead to potential shallow surface
failures .
Horizontal Dewatering Wells
Horizontal wells were observed extending from the ground in the area of Cross Section B-B '.
Horizontal wells are believed to still exist in other locations within the slopes and may be
covered in soil creeping down from the slope. These pipes appear to be dewatering the
advance outwash sands observed in our exploration. Pore pressure buildup near a slope face is
a major component that leads to slope instability issues. It is our opinion that the dewatering of
the slope has helped prevent more slope instability issues.

Eventual deterioration of the horizontal drain pipes will lead to a slower release of water from
the slope and therefore an increase in groundwater elevations. These higher groundwater
elevations will change the slope mechanics evaluated in our slope stability assessment. These
pipes should be evaluated for structural integrity. If it is determined that the pipe is beyond
reasonable reliability, they should be replaced with new pipes. An alternative to immediate
replacement of the pipes would be to install a groundwater monitoring well at the top of the
gulch. A monitoring well would allow for continuous or intermittent evaluation of groundwater
elevations. If groundwater levels reach a critical elevation, an immediate subsurface drainage
system should be installed.
Clearing Procedures
Vegetation remediation should occur in limited size areas to evaluate performance of the
revegetation practices put in place. The initial remediation areas should be started in lower risk
portions of the slopes. We consider these areas to be lower gradient slopes and away from
residential areas adjacent to the slope. The in-place practices should be evaluated for
performance before steeper and higher risk slope remediation is attempted.

Robinson Noble, Inc

Geotechnical Engineering Report
City of Tacoma - Mason Gulch
Tacoma , Washington
August 2, 2016
RN File No. 1922-329A
Page 11
We understand that planned clearing procedures will be performed in a phased approach
consisting of cutting mismanaged trees and invasive species in a "checkerboard " pattern
utilizing 25 foot by 25 foot grid cells. The grid cells will be cut in a four phase approach . The first
phase will consist of coppicing trees within 50 percent of the slope face by utilizing the 25 foot
squared grid cells that are diagonal to each cell. In this first phase of tree management, the
trees w ith multiple sprouts will be coppiced down to one single stem. Trees with one stem will
have 25 percent of the canopy removed.
The Phase 2 management will occur approximately 2 years following Phase 1 completion .
Phase 2 will include management of 25 percent of the slope face adjacent to area of the Phase
1 grid cells . Two years after Phase 2 completion , Phase 3 will include management of the
remaining 25 percent of the slope face. Phase 4 will include determination of which deciduous
single stem trees should remain and coppice remaining deciduous trees in all grid cel ls.
Root structure for newly planted vegetation should be evaluated prior to beginning of a new
phase construction. Additional time may be needed between phases if the level of root growth
is not as anticipated . We should review final clearing procedures before operations begin.
Once trees are coppiced to individual stems, the stump of the tree should be left in place. The
root systems for the tree stump will help provide surficial soil stability until new trees establish
deeper root systems. The cut st ems should be placed on t he uphill side of the stump to help
provide erosion control. The cut stems should not be dragged up the slope for removal from
the site. If it is desired to remove cut stems, we should be notified of anticipated procedures so
that we can evaluate level of slope disturbance. We expect that brush and branches can be
removed from t he site using typical techniques, but caution should be used to minimize
disturbance to the slopes.
Remediat ion classifi cat io n - Based on inclin atio n
Types of slope reinforcement will be dependent of slope angles at the site. As slope angles
increase, a more substantial reinforcement system will be requi red. For use in this report we
have divided reinforcement into two categories. The first category includes erosion control and
would be implemented on slopes between 0 to 80 percent. The second category includes
mechanical solutions. Mechanical solutions would include slopes 80 percent and higher. The
following table provides erosion control and engineered solutions based on slope inclinations.
Slope Angl e

Mulch

Coi r Cloth and
Straw W addles

0-20 %
20-80 %

Yes, if accessible
No

80-90%
+90 %

No
No

Yes
Yes

M echanical
Solutio n - Slo pe
Rei nforcem ent
Yes
Yes

Mechanical
Solution - Soil
N ails
N/A
N/A

No
No

Yes
Not Recommended

Yes*
Yes

*should be considered downslope of the roadways with minimal shoulders.
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Erosion control - shallow to moderately steep inclinations
Erosion control measures implemented should be placed on shallow slopes ranging from 0 to
80 percent. These systems would not prevent subsurface soil movement but will decrease
potential for movement of surface soils or erosion.
Mulch: The addition of weight to a slope is regarded as a driving factor for slope instability.
Ground cover such as a thick layer of mulch can add significant weight to the slope once it
becomes saturated. Therefore, mulch should only be placed on shallow slope angles ranging
from 0 to 20% and should be limited to a few inches or not at all. These slopes, generally
located at the base of the gulch are not susceptible to significant slope movement and the
addition of weight to these slope should not drive failures below.
Coir cloth, straw wattles: Coir cloth and straw waddles should be used for slopes ranging
from 20 to 80 percent. The coir cloth and waddles are typically staked down so that movement
of the materials downslope should not occur. The cloth and wattle materials would also not
create additional significant weight to the slope when they become saturated.
Slope stability - steep inclinations
Steeper inclinations at the site are more susceptible to slope movement. Our slope stability
analysis indicates that factors of safety for the steeper slope inclinations exist at or slightly
above 1.0 and are in infinite slope failure conditions. These slope angles exist at 80 percent and
above.
The following options provided utilize non-biodegradable means of slope reinforcement. It is
our understanding that The City of Tacoma does not plan to use non-biodegradable methods for
slope management. If it is determined that these methods are not preferred, it is our opinion
t hat the slope in excess of 80 percent should not be planned for vegetation management at this
time. After completion of the other less steep management units has occurred and regular
monitoring of the slopes indicate that stability has been acceptable, a test section within the
steeper portions of the slopes may be able to occur.
Slope Reinforcement: For slopes ranging from 80 to 90 percent, an anchored reinforced
vegetation system such as Armormax should be considered. The reinforced fiber mat helps
prevent erosion from occurring on surficial soils while percussion anchors used to hold down
the mat also retain soils from the depth of the anchor to the surface. Typical percussion
anchors are approximately 4 foot max and help stabilize the soils to that depth. The Armormax
and anchors would help reduce the surface creep.
Soil nails: It is recommended for slopes 90 percent and above a deep anchoring system be
installed. Soil nails consist of steel bars that are driven into the slope to a desired depth. Soil
nails can also be attached to a spider or geofabric that confines the face of the slope. Soil nails
should be installed prior to any vegetation removal. This system can be cost prohibitive.
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CONSTRUCTION OBSERVATION
We should be retained to provide observation and consultation services during vegetation
removal and erosion/soil reinforcement implementation, to confirm that the conditions
encountered are consistent with those indicated by the explorations, and to provide
recommendations for design changes, should the conditions revealed during the work differ
from those anticipated. As part of our services, we would also evaluate if installation activities
comply with contract plans and specifications.
Contingency measures may be required if shallow surficial soil movement is observed
occurring in the areas of vegetation management. Depending on severity of the soil movement.
mechanical non-biodegradable methods of stabilization discussed above may be required.

USE OF THIS REPORT
We have prepared this report for The City of Tacoma and its agents, for use in planning and
design of this project. The data and report should be provided to prospective contractors for
their bidding and estimating purposes, but our report, conclusions and interpretations should
not be construed as a warranty of subsurface conditions. The City of Tacoma must understand
that the slope is at risk and failures could occur with or without the improvements. Extreme
precaution shall occur to minimize impacts but also improve !orig term performance.
The scope of our services does not include services related to construction safety precautions,
and our recommendations are not intended to direct the contractors' methods, techniques,
sequences or procedures, except as specifically described in our report, for consideration in
design. There are possible variations in subsurface conditions. We recommend that project
planning include contingencies in budget and schedule, should areas be found with conditions
that vary from those described in this report.
Within the limitations of scope, schedule and budget for our services, we have strived to take
care that our services have been completed in accordance with generally accepted practices
followed in this area at the time this report was prepared. No other conditions, expressed or
implied, should be understood.

oOo
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We appreciate the opportunity to be of service to you. If there are any questions concerning
this report or if we can provide additional services, please call.
Sincerely,
Robinson Noble, Inc.

Senior Project Engineer

Rick B. Powell, PE
Principal Engineer
JRW:RBP:am
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Figure 2

Site Plan
City of Tacoma: Mason Gulch

Unified Soil Classification System
GROUP
SYMBOL

MAJOR DIVISIONS
GRAVEL

CLEAN GRAVEL

COARSE GRAINED

MORE THAN 50% OF
COARSE FRACTION
RETAINED ON NO. 4
SIEVE

SOILS

MORE THAN 50%
RETAINED ON
number 200 SIEVE

SAND

GRAVEL
WITH FINES

CLEAN SAND

MORE THAN 50% OF
COARSE FRACTION
PASSES NO. 4 SIEVE

SILT AND CLAY
FINE -

SAND
WITH FINES

INORGANIC

LIQUID LIMIT
LESS THAN 50%

GRAINED
SOILS

ORGANIC

MORE THAN 50%
PASSES NO. 200 SIEVE

SILT AND CLAY

INORGANIC

LIQUID LIMIT
50% OR MORE

ORGANIC
HIGHLY ORGANIC SOILS

GW

GROUP NAME
WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL

GP

POORLY-GRADED GRAVEL

GM

SILTY GRAVEL

GC

CLAYEY GRAVEL

SW

WELL-GRADED SAND, FINE TO COARSE SAND

SP

POORLY-GRADED SAND

SM

SILTY SAND

SC

CLAYEY SAND

ML

SILT

CL

CLAY

OL

ORGANIC SILT, ORGANIC CLAY

MH

SILT OF HIGH PLASTICITY, ELASTIC SILT

CH

CLAY OF HIGH PLASTICITY, FAT CLAY

OH

ORGANIC CLAY, ORGANIC SILT

PT

PEAT

NOTES:
SOIL MOISTURE MODIFIERS
1) Field classification is based on
visual examination of soil in general
accordance with ASTM D 2488-83.
2) Soil classification using laboratory
tests is based on ASTM D 2487-83.
3) Descriptions of soil density or
consistency are based on
interpretation of blowcount data,
visual appearance of soils, and/or
test data.

PM: RBP
August 2016
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Dry- Absence of moisture, dusty, dry
to the touch
Moist- Damp, but no visible water
Wet- Visible free water or saturated,
usually soil is obtained from
below water table

Figure 3

Unified Soil Classification System
City of Tacoma: Mason Gulch

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER ONE
0.0 – 0.5

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.5 – 2.8

SP-SM

Brown to dark brown fine to medium sand with silt, gravel and trace organics
(medium dense, moist) (Colluvium)

2.8 – 5.6

SP-SM

Grayish-brown fine to medium sand with silt, and trace gravel (medium dense,
moist) (Advance Outwash)

5.6 – 7.2

SP-SM

Gray mottled brown fine to medium sand with trace silt (dense, moist)
(Advance Outwash)

7.2 – 7.6

SP-SM

Grayish-brown fine to medium sand with trace silt and gravel (dense, moist)
(Advance Outwash)

Samples were collected at 1.5, 4.3 and 7.6 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.6 feet on 4/14/2016

HAND AUGER TWO
0.0 – 0.7

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.7 – 3.5

SP-SM

Brown to dark brown fine to medium sand with silt and trace gravel, roots and
organics (loose to medium dense, moist) (Colluvium)

3.5 – 4.8

SP-SM

Grayish-brown fine to medium sand with gravel and trace silt (dense, moist)
(Advance Outwash)

4.8 – 7.8

SP-SM

Grayish-brown fine to medium sand with silt (dense, moist) (Advance
Outwash)

Samples were collected at 2.3, 4.2, 5.3 and 7.8 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.8 feet on 4/14/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER THREE
0.0 – 0.4

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.4 – 3.3

SM

Brown silty fine to medium sands with gravel and roots (loose to medium
dense, moist) (Colluvium)

3.3 – 6.8

SP-SM

Grayish-brown fine to medium sand with trace silt (medium dense to dense,
moist) (Advance Outwash)

Samples were collected at 1.5, 2.5, 3.7 and 6.7 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 6.8 feet on 4/14/2016

HAND AUGER FOUR
0.0 – 0.3

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.3 – 3.5

SM

Brown silty fine to medium sand with roots (loose to medium dense, moist)
(Colluvium)

3.5 – 5.5

SP-SM

Brown fine to medium sand with silt and trace gravel (medium dense, moist)
(Advance Outwash)

5.5 – 7.3

SP-SM

Grayish-brown fine to medium sand with trace silt (dense, moist) (Advance
Outwash)

7.3 – 7.8

SP-SM

Grayish-brown fine to medium sand with trace silt and gravel (dense, moist)
(Advance Outwash)

Samples were collected at 1.3, 3.8, 5.9 and 7.8 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.8 feet on 4/14/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER FIVE
0.0 – 0.4

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.4 – 1.3

SM

Brown silty fine to medium sands with roots and organics (loose, moist)
(Colluvium)

1.3 – 5.0

SP-SM

Brown fine to medium sand with silt (medium dense to dense, moist)

5.0 – 6.2

SP

Grayish-brown fine to medium sand with gravel (dense, moist) (Advance
Outwash)

6.2 – 7.2

SP

Grayish-brown fine to medium sand (dense, moist) (Advance Outwash)

7.2 – 7.7

SP

Grayish-brown fine sand (dense, moist) (Advance Outwash)

Samples were collected at 1.5, 5.3, 6.5 and 7.7 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.7 feet on 4/14/2016

HAND AUGER SIX
0.0 – 0.9

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.9 – 2.7

SM

Brown silty fine to medium sands with roots (loose to medium dense, moist)
(Colluvium)

2.7 – 3.5

SP-SM

Grayish-brown fine to medium sand with silt and trace roots and gravel
(medium dense, moist)

3.5 – 4.0

SP-SM

Grayish-brown fine to medium sand with silt (medium dense to dense, moist)
(Advance Outwash)

4.0 – 7.1

SP

Grayish-brown fine to medium sand with interbedded fine sand seams
(dense, moist) (Advance Outwash)

Samples were collected at 1.4, 3.0, 3.8 and 7.6 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.1 feet on 4/14/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER SEVEN
0.0 – 0.8

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.8 – 1.8

SM

Brown silty fine to medium sand with roots and organics (loose, moist)
(Colluvium)

1.8 – 6.9

SP-SM

Grayish-brown fine to medium sand with silt and trace roots (medium dense
to dense, moist)

6.9 – 7.6

SP

Gray fine to medium sand with trace silt and gravel (dense, moist) (Advance
Outwash)

Samples were collected at 2.5, 5.3, 6.5 and 7.6 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.6 feet on 4/14/2016

HAND AUGER EIGHT
0.0 – 0.5

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.5 – 2.0

SM

Brown silty fine to medium sand with roots and organics (loose, moist)
(Colluvium)

2.0 – 3.6

SP-SM

Brown fine to medium sand with silt and trace roots (loose to medium dense,
moist)

3.6 – 5.1

SP-SM

Grayish-brown fine to medium sand with silt and trace gravel (medium dense
to dense, moist) (Advance Outwash)

5.1 – 7.8

SP

Grayish-brown fine sand with trace silt and gravel (dense, moist) (Advance
Outwash)

Sample was collected at 5.4 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.8 feet on 4/14/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER NINE
0.0 – 0.5

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.5 – 1.5

SM

Brown silty fine to medium sand with gravel, roots and organics (loose, moist)
(Colluvium)

1.5 – 2.6

SP-SM

Brown fine to medium sand with silt and roots (loose to medium dense,
moist)

2.6 – 4.0

SP-SM

Grayish-brown fine to medium sand with silt and trace gravel (medium dense
to dense, moist)

4.0 – 4.6

SP-SM

Grayish-brown fine sand with silt (dense, moist) (Advance Outwash)

4.6 – 6.6

SP-SM

Grayish-brown fine to medium sand with silt and gravel (dense, moist)
(Advance Outwash)

6.6 – 7.6

SP-SM

Grayish-brown fine sands with trace gravel and silt (dense, moist) (Advance
Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.6 feet on 4/14/2016

HAND AUGER TEN
0.0 – 0.5

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.5 – 1.8

SM

Brown silty fine to medium sand with roots, organics and trace gravel (loose,
moist) (Colluvium)

1.8 – 5.0

SP-SM

Grayish-brown fine sand with silt (medium dense to dense, moist)

5.0 – 5.9

SW-SM

Brown fine to medium sand with silt and roots (dense, moist) (Advance
Outwash)

5.9 – 8.0

SP-SM

Grayish-brown fine sand with silt and trace gravel (dense, moist) (Advance
Outwash)

Samples were collected at 4.1 and 5.6 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 8.0 feet on 4/15/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER ELEVEN
0.0 – 0.4

SM

Dark brown silty fine to medium sand with gravel, roots and organics (loose,
moist) (Topsoil)

0.4 – 3.2

SM

Brown silty fine to medium sand with roots (loose to medium dense, moist)
(Colluvium)

3.2 – 5.9

SP-SM

Grayish-brown fine to medium sand with silt (medium dense, moist)
(Colluvium)

5.9 – 6.8

SP-SM

Grayish-brown fine sand with silt and trace gravel (medium dense, moist)
(Colluvium)

6.8 – 7.2

SP-SM

Dark brown fine to medium sand with silt and trace organics (medium dense,
moist) (Colluvium/Topsoil?)

7.2 – 7.8

SP-SM

Grayish-brown fine to medium sand with silt (dense, moist) (Advance
Outwash)

Sample was collected at 6.9 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.8 feet on 4/15/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER TWELVE
0.0 – 1.2

SM

Dark gray to black silty fine to medium sand with roots and organics (loose,
moist) (Topsoil)

1.2 – 2.1

SM

Brown silty fine to medium sand with roots (loose, moist) (Colluvium)

2.1 – 3.2

SP-SM

Grayish-brown fine to medium sand with silt (medium dense, moist)
(Colluvium)

3.2 – 3.5

SP-SM

Brown fine sand with silt and trace roots (medium dense, moist)

3.5 – 5.3

SP-SM

Grayish-brown fine sand with silt (medium dense, moist)

5.3 – 5.7

SP-SM

Grayish-brown fine sand with gravel and silt (medium dense, moist)

5.7 – 6.0

SP-SM

Reddish-brown fine to medium sand with silt and trace gravel (medium dense,
moist)

6.0 – 6.7

SP-SM

Grayish-brown fine to medium sand with silt and trace gravel (medium dense,
moist)

6.7 – 7.3

SP-SM

Brown fine to medium sand with silt and trace gravel (dense, moist)
(Advance Outwash)

Sample was collected at 6.9 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.3 feet on 4/15/2016

HAND AUGER THIRTEEN
0.0 – 0.4

SM

Dark brown to black silty fine to medium sand with roots and organics (loose,
moist) (Topsoil)

0.4 – 1.0

SP-SM

Brown fine to medium sand with silt and trace roots (loose, moist)

1.0 – 3.0

SP-SM

Grayish-brown fine to medium sand with silt (loose to medium dense, moist)

3.0 – 5.3

SP-SM

Grayish-brown fine sand with trace gravel and silt (medium dense to dense,
moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 5.3 feet on 4/15/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER FOURTEEN
0.0 – 0.4

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.4 – 2.3

SP-SM

Brown fine sand with roots and silt (loose to medium dense, moist)

2.3 – 4.3

SP-SM

Grayish-brown fine sand with silt and trace roots (medium dense, moist)
(Advance Outwash)

4.3 – 7.7

SP

Grayish-brown fine sand with trace silt and gravel (dense, moist) (Advance
Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.7 feet on 4/15/2016

HAND AUGER FIFTEEN
0.0 – 0.7

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.7 – 2.3

SM

Brown silty fine to medium sand with roots (loose to medium dense, moist)

2.3 – 4.0

SP-SM

Brown fine to medium sand with silt and trace gravel (medium dense, moist)

4.0 – 8.0

SP

Grayish-brown fine sand with trace silt (dense, moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 8.0 feet on 4/15/2016

HAND AUGER SIXTEEN
0.0 – 0.4

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.4 – 2.3

SP-SM

Brown fine sand with silt, roots and trace gravel (loose to medium dense,
moist)

2.3 – 7.5

SP-SM

Grayish-brown fine sand (medium dense to dense, moist) (Advance
Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.5 feet on 4/15/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER SEVENTEEN
0.0 – 0.5

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.5 – 2.6

SP-SM

Brown fine sand with silt and roots (loose to medium dense, moist)

2.6 – 7.7

SP-SM

Grayish-brown fine sand with silt and trace gravel (medium dense to dense,
moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.7 feet on 4/15/2016

HAND AUGER EIGHTEEN
0.0 – 0.4

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.4 – 1.3

SP-SM

Brown fine sand with silt and roots (loose, moist)

1.3 – 2.9

SP-SM

Grayish-brown fine sand with silt (medium dense, moist)

2.9 – 4.9

SP-SM

Grayish-brown fine sand with silt and trace gravel (medium dense, moist)

4.9 – 6.2

SP-SM

Orange-brown fine sand with silt and trace gravel (dense, moist)

6.2 – 7.9

SP-SM

Grayish-brown fine sand with trace gravel and silt (dense, moist) (Advance
Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.9 feet on 4/15/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER NINETEEN
0.0 – 0.7

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.7 – 2.1

SP-SM

Brown fine sand with silt and roots (loose to medium dense, moist)

2.1 – 4.8

SP-SM

Brown fine sand with silt and trace roots (medium dense to dense, moist)

4.8 – 6.8

SP

Grayish-brown fine sand with trace silt and gravel (dense, moist) (Advance
Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 6.8 feet on 4/15/2016

HAND AUGER TWENTY
0.0 – 0.4

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.4 – 2.3

SM

Brown silty fine sand with roots (loose to medium dense, moist)

2.3 – 7.6

SP-SM

Grayish-brown fine sand with silt (medium dense to dense, moist) (Advance
Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.6 feet on 4/15/2016

HAND AUGER TWENTY-ONE
0.0 – 0.4

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.4 – 1.5

SP-SM

Light brown fine sand with silt and roots (loose, moist)

1.5 – 4.3

SP-SM

Grayish-brown fine sand with silt and trace gravel (loose to medium dense,
moist)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 4.3 feet on 4/15/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER TWENTY-TWO
0.0 – 0.6

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.6 – 2.0

SP-SM

Brown fine sand with silt and roots (loose, moist)

2.0 – 3.8

SP-SM

Brown fine sand with silt, trace roots and gravel (medium dense, moist)

3.8 – 5.5

SP-SM

Grayish-brown fine sand with silt and gravel (medium dense to dense, moist)

5.5 – 6.4

SW-SM

Orange-brown fine to medium sand with silt and gravel (dense, moist)

Sample was collected at 5.8 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 6.4 feet on 4/15/2016

HAND AUGER TWENTY-THREE
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 1.2

SP-SM

Brown fine sand with silt, roots and organics (loose, moist) (Colluvium)

1.2 – 3.0

SP-SM

Brown fine sand with silt, roots and trace gravel (loose to medium dense,
moist)

3.0 – 3.3

SM

Grayish-brown silty fine sand seam (medium dense, moist)

3.3 – 5.8

SP-SM

Grayish-brown fine sand with silt and gravel (medium dense to dense, moist)

5.8 – 6.3

SP-SM

Orange-brown fine sand with silt and gravel (dense, moist)

6.3 – 7.8

SP

Gray fine sand with trace silt (dense, moist) (Advance Outwash)

Samples were collected at 1.6, 3.2, 6.0 and 7.8 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.8 feet on 4/17/2016
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LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER TWENTY-FOUR
0.0 – 0.5

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.5 – 2.8

SP-SM

Brown fine sand with silt, roots and organics and trace gravel (loose to
medium dense, moist) (Colluvium)

2.8 – 3.2

SP-SM

Grayish-brown fine sand with silt and roots (medium dense, moist)

3.2 – 3.3

SM

Gray mottled brown silty fine sand (medium dense, moist)

3.3 – 3.6

ML

Blueish-gray silt with sand and roots (medium stiff, moist)

3.6 – 8.1

SP-SM

Gray fine to medium sand with silt (dense, moist) (Advance Outwash)

Samples were collected at 3.3, 3.4 and 4.4 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 8.1 feet on 4/17/2016

HAND AUGER TWENTY-FIVE
0.0 – 0.4

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.4 – 1.9

SM

Brown silty fine sand with roots and gravel (loose to medium dense, moist)
(Colluvium)

1.9 – 3.6

SP-SM

Grayish-brown fine sand with silt and gravel (medium dense, moist) (Advance
Outwash)

3.6 – 3.8

SP

Grayish-brown fine to medium sand with gravel and trace silt (medium dense
to dense, moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 3.8 feet on 4/17/2016

RN FILE NO. 1922-329A
FIGURE 15

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER TWENTY-SIX
0.0 – 0.4

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.4 – 2.9

SM

Brown silty fine sand with roots and gravel (loose to medium dense, moist)
(Colluvium)

2.9 – 3.8

SP-SM

Grayish-brown fine sand with silt and gravel (medium dense, moist) (Advance
Outwash)

3.8 – 5.4

SP-SM

Grayish-brown fine to medium sand with silt (medium dense to dense, moist)
(Advance Outwash)

5.4 – 7.5

SP

Grayish-brown fine sand with trace silt (dense, moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.5 feet on 4/17/2016

HAND AUGER TWENTY-SEVEN
0.0 – 0.5

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.5 – 1.6

SM

Brown silty fine sand with roots and gravel (loose, moist) (Colluvium)

1.6 – 2.2

SP-SM

Grayish-brown fine sand with silt, gravel and roots (loose to medium dense,
moist)

2.2 – 4.8

SW-SM

Gray fine to coarse sand with silt and gravel (medium dense to dense, moist)

4.8 – 5.3

SP-SM

Grayish-brown fine sand with silt and gravel (dense, moist)

5.3 – 5.6

SM

Grayish-brown silty fine sand with gravel (dense, moist)

5.6 – 6.4

SP-SM

Grayish-brown fine sand with silt and gravel (dense, moist)

6.4 – 6.8

SM

Grayish-brown silty fine sand with gravel (dense, wet)

6.8 – 7.1

SP-SM

Grayish-brown fine sand with silt and gravel (dense, wet) (Advance
Outwash)

Samples were collected at 4.5 and 6.6 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.1 feet on 4/17/2016

RN FILE NO. 1922-329A
FIGURE 16

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER TWENTY-EIGHT
0.0 – 0.7

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.7 – 6.3

SP-SM

Brown fine sand with silt, roots and trace gravel (loose to medium dense,
moist to wet) (Colluvium)

Samples were not collected
Heavy groundwater seepage observed at 5.5 feet
Hand auger caving was not observed
Hand auger completed at 6.3 feet on 4/17/2016

HAND AUGER TWENTY-NINE
0.0 – 4.0

SP-SM

Brown fine to medium sand with silt and gravel (loose to medium dense, wet)

Samples were not collected
Groundwater seepage observed at 0.5 feet
Hand auger caving was observed at 0.5 feet
Hand auger completed at 4.0 feet on 4/17/2016

HAND AUGER THIRTY
0.0 – 0.4

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.4 – 4.3

SM

Brown silty fine to medium sand with roots and gravel (loose to medium
dense, moist)

4.3 – 6.9

SM

Interbedded gray silty fine sand with gravel and brown silty fine to medium
sand (medium dense to dense, moist) (Till/Advance Outwash Transition
Beds)

6.9 – 9.9

SM/SPSM

Interbedded gray silty fine to medium sand with gravel and fine to medium
sand with gravel and silt (dense, moist) (Till/Advance Outwash Transition
Beds)

9.9 – 11.8

SP-SM

Gray fine to medium sand with trace gravel and silt to gray mottled brown fine
to medium sand with trace gravel and silt (dense, moist to wet) (Advance
Outwash)

Samples were collected at 7.3 and 11.8 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 11.3 feet on 4/27/2016

RN FILE NO. 1922-329A
FIGURE 17

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER THIRTY-ONE
0.0 – 5.1

SM

Brown silty fine to coarse sand with gravel and roots (medium dense, moist)
(Colluvium)

5.1 – 7.6

SP-SM

Grayish-brown fine to medium sand with organics (medium dense, moist)
(Colluvium)

Sample was collected at 4.0 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.6 feet on 4/27/2016

HAND AUGER THIRTY-TWO
0.0 – 1.8

SM

Brown silty fine to medium sand with roots and gravel (loose to medium
dense, moist) (Colluvium)

1.8 – 3.3

SP-SM

Brown fine to medium sand with silt and roots (medium dense, moist)
(Colluvium)

3.3 – 3.7

SM

Brown silty fine to medium sand with roots and gravel (medium dense, moist)

3.7 – 7.7

SP-SM

Grayish-brown fine to medium sand with silt, trace gravel and roots (dense,
moist) (Advance Outwash)

Sample was collected at 6.2 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.7 feet on 4/27/2016
HAND AUGER THIRTY-THREE
0.0 – 0.2

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.2 – 3.5

SM

Brown silty fine sand with roots trace gravel (loose to medium dense, moist)

3.5 – 5.4

SP-SM

Grayish-brown fine to medium sand with silt, trace gravel and roots (dense,
moist) (Advance Outwash)

5.4 – 7.3

SP

Gray fine sand trace silt (dense, moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.3 feet on 4/27/2016

RN FILE NO. 1922-329A
FIGURE 18

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER THIRTY-FOUR
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 3.5

SM

Brown silty fine to medium sand with roots and trace gravel (loose to medium
dense, moist)

3.5 – 5.7

SP-SM

Grayish-brown fine to medium sand with trace silt, gravel and roots (dense,
moist)

5.7 – 7.7

SP

Grayish-brown fine to medium sand and trace silt (dense, moist) (Advance
Outwash)

Sample was collected at 4.5 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.7 feet on 4/27/2016

HAND AUGER THIRTY-FIVE
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and trace gravel (loose,
moist) (Topsoil)

0.3 – 2.2

SM

Brown silty fine to medium sand with roots and trace gravel (loose, moist)

2.2 – 4.4

SP-SM

Brown fine to medium sand with silt, roots and trace gravel (loose to medium
dense, moist)

4.4 – 6.1

SP-SM

Grayish-brown fine to medium sand with silt and gravel (dense, moist)
(Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 6.1 feet on 4/27/2016

RN FILE NO. 1922-329A
FIGURE 19

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER THIRTY-SIX
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 2.6

SM

Brown silty fine to medium sand with roots and trace gravel (loose to medium
dense, moist) (Colluvium)

2.6 – 4.4

SP-SM

Brown fine to medium sand with silt and trace roots and gravel (medium
dense, moist) (Colluvium)

4.4 – 5.5

SM

Reddish-brown silty fine sand with trace roots (dense, moist)

5.5 – 6.3

SM

Gray silty fine sand with trace gravel (dense, moist)

Samples were collected at 4.7 and 6.2 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 6.1 feet on 4/27/2016

HAND AUGER THIRTY-SEVEN
0.0 – 0.7

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.7 – 4.8

SM

Brown to gray silty fine to medium sand with roots and gravel (medium
dense, moist) (Colluvium)

4.8 – 6.5

SP-SM

Gray fine to medium sand with gravel and silt (dense, wet) (Colluvium)

6.5 – 7.0

SM

Grayish-brown silty fine to medium sand with gravel (dense, wet) (Colluvium)

Sample was collected at 7.0 feet
Groundwater seepage was observed at 4.8 feet
Hand auger caving was not observed
Hand auger completed at 7.0 feet on 4/27/2016

HAND AUGER THIRTY-EIGHT
0.0 – 0.5

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.5 – 2.5

SW-SM

Brown fine to coarse sand with gravel and silt (loose to medium dense, moist)
(Colluvium)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was observed at 2.2 feet
Hand auger completed at 2.5 feet on 4/27/2016

RN FILE NO. 1922-329A
FIGURE 20

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER THIRTY-NINE
0.0 – 1.7

SP-SM

Dark gray fine sand with silt and roots (loose, moist) (Alluvium)

1.7 – 3.0

SP

Dark gray fine to medium sand (medium dense, wet) (Alluvium)

3.0 – 3.3

ML

Bluish-gray silt with sand (medium stiff to stiff, wet) (Pre Fraser?)

Sample was collected at 3.3
Groundwater seepage was observed at 1.5 feet
Hand auger caving was not observed
Hand auger completed at 3.3 feet on 4/27/2016

HAND AUGER FORTY
0.0 – 0.6

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.6 – 4.5

SM

Brown silty fine to coarse sand with gravel, roots and burnt wood fragments
(medium dense, moist) (Fill)

4.5 – 5.4

SM

Grayish-brown silty fine sand with gravel (medium dense to dense, moist)

5.4 – 6.8

SP-SM

Gray fine sand with silt and trace gravel (dense, moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 6.8 feet on 4/28/2016

RN FILE NO. 1922-329A
FIGURE 21

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER FORTY-ONE
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 2.8

SM

Brown silty fine to medium sand with gravel and roots (loose to medium
dense, moist)

2.8 – 5.6

SP-SM

Grayish-brown fine sand with silt trace gravel (medium dense to dense, moist)
(Advance Outwash)

5.6 – 6.3

SP-SM

Grayish-brown fine to medium sand with gravel and silt (dense, moist)
(Advance Outwash)

6.3 – 6.8

SP-SM

Grayish-brown fine sand with silt (dense, moist) (Advance Outwash)

6.8 – 8.5

SP-SM

Grayish-brown fine to medium sand with silt (dense, moist) (Advance
Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 8.5 feet on 4/28/2016

HAND AUGER FORTY-TWO
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 2.3

SM

Brown silty fine sand with roots and trace gravel (loose to medium dense,
moist))

2.3 – 2.9

SP-SM

Grayish-brown fine sand with roots and silt (medium dense, moist) (Advance
Outwash)

2.9 – 4.1

SP-SM

Gray fine sand with silt (dense, moist) (Advance Outwash)

4.1 – 7.8

SP

Grayish-brown fine to medium sand with trace silt and gravel (dense, moist)
(Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.8 feet on 4/28/2016

RN FILE NO. 1922-329A
FIGURE 22

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER FORTY-THREE
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 3.1

SM

Brown silty fine sand with roots trace gravel (loose to medium dense, moist)

3.1 – 6.3

SP-SM

Grayish-brown fine sand with silt and trace roots and gravel (medium dense to
dense, moist) (Advance Outwash)

6.3 – 7.5

SP-SM

Grayish-brown fine to medium sand with trace silt and gravel (medium dense
to dense, moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.8 feet on 4/28/2016

HAND AUGER FORTY-FOUR
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 2.8

SM

Brown silty fine sand with gravel and roots (loose to medium dense, moist)

2.8 – 7.6

SP-SM

Grayish-brown fine sand with silt and trace roots (medium dense, moist)
(Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.6 feet on 4/28/2016

RN FILE NO. 1922-329A
FIGURE 23

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER FORTY-FIVE
0.0 – 0.7

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.7 – 3.0

SM

Brown silty fine sand with roots and trace gravel (loose to medium dense,
moist) (Colluvium)

3.0 – 4.3

SP-SM

Brown fine sand with silt and roots (medium dense, moist) (Colluvium)

4.3 – 5.0

SM

Dark brown silty fine sand with roots and organics (medium dense, moist)
(Topsoil)

5.0 – 6.2

SM

Brown silty fine sand with gravel and roots (medium dense to dense, moist)

6.2 – 7.7

SP-SM

Brown fine sand with silt and trace gravel (dense, moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.7 feet on 4/28/2016

HAND AUGER FORTY-SIX
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 2.5

SM

Brown silty fine sand with roots (loose to medium dense, moist)

2.5 – 3.8

SP-SM

Brown fine sand with silt, roots and trace gravel (medium dense, moist)
(Colluvium)

3.8 – 4.0

Burnt wood fragments

4.0 – 5.0

SP-SM

Grayish-brown fine sand with silt (medium dense, moist) (Advance Outwash)

5.0 – 7.4

SP-SM

Gray mottled brown fine sand with silt and trace gravel (medium dense,
moist) (Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 7.4 feet on 4/28/2016

RN FILE NO. 1922-329A
FIGURE 24

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER FORTY-SEVEN
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 1.6

SM

Brown silty fine sand with roots and gravel (medium dense, moist)

1.6 – 3.0

SP-SM

Gray mottled brown fine sand with silt (medium dense to dense, moist)
(Advance Outwash)

3.0 – 4.2

SP

Grayish-brown fine to medium sand with trace silt (dense, moist to wet)
(Advance Outwash)

4.2 – 7.3

SP

Gray fine to medium sand with trace silt (dense, wet) (Advance Outwash)

Samples were not collected
Groundwater seepage was observed at 4.7 feet
Hand auger caving was not observed
Hand auger completed at 7.3 feet on 4/28/2016

HAND AUGER FORTY-EIGHT
0.0 – 0.3

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

0.3 – 2.2

SM

Gray silty fine to medium sand (loose, wet)

2.2 – 3.3

SM

Gray mottled brown silty fine to medium sand (loose, wet)

Samples were not collected
Groundwater seepage was observed at 1.2 feet
Hand auger caving was not observed
Hand auger completed at 3.3 feet on 4/28/2016

HAND AUGER FORTY-NINE
0.0 – 1.0

SM

Black silty fine to medium sand with roots (loose, moist) (Topsoil)

1.0 – 2.5

SM

Brown silty fine sand with roots (loose, moist)

2.5 – 2.6

SP-SM

Gray fine to medium sand with silt (medium dense, moist) (Advance
Outwash)

Sample was collected at 2.5 feet
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 2.6 feet on 4/28/2016

RN FILE NO. 1922-329A
FIGURE 25

LOG OF EXPLORATION

DEPTH

USC

SOIL DESCRIPTION

HAND AUGER FIFTY
0.0 – 1.6

SM

Dark brown silty fine to medium sand with roots and organics (loose, moist)
(Topsoil)

1.6 – 3.4

SM

Brown silty fine to medium sand with gravel and roots (loose to medium
dense, moist)

3.4 – 3.6

SP-SM

Grayish-brown fine to medium sand with silt (medium dense, moist)
(Advance Outwash)

Samples were not collected
Groundwater seepage was not observed
Hand auger caving was not observed
Hand auger completed at 2.6 feet on 4/28/2016

RN FILE NO. 1922-329A
FIGURE 26
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Gravels

Cobbles
Coarse
Date :
Sample #:
Sample ID:
Source:
Project:
Location:
HA #:
Depth:
Coarse
Section
Sieve
US
6.00"
4.00"
3.00"
2.50"
2.00"
1.75"
1.50"
1.25"
1.00"
7/8"
3/4"
5/8"
1/2"
3/8"
1/4"
#4

0.1

Sands

Fine

D10 =
D30 =
D60 =
CC =
CU =
Mason Gulch
Tacoma
Liquid Limit=
4
Plastic Limit=
7.8'
Plasticity Index=
Actual Interpolated
Cumulative Cumulative
Size
Percent
Percent
Specs
Metric
Passing
Passing
Max
150.00
100.0%
100.00
100.0%
75.00
100.0%
63.00
100.0%
50.00
100.0%
45.00
100.0%
37.50
100.0%
31.50
100.0%
25.00
100.0%
22.40
100.0%
19.00
100.0%
16.00
100.0%
12.50
100.0%
9.50
100.0%
6.30
100.0%
4.75
99.1%
99.1%
04/21/16

1
Grain Size in Millimeters
Coarse
0.15
0.30
0.48
1.25
3.17
n/a
n/a
n/a

Specs
Min

Medium

100%
0.001

0.01

Silts

% Retained by Weight

U.S. Standard Sieve Opening in Inches
100%

Clays

Fine

USCS Classification
% Gravel % Sand Hydrometer Results
93.9%
Size, mm
% Passing
SP-SM, Poorly graded San 0.9%
Specifications
0.074
#N/A
No Specs
0.050
#N/A
Sample Meets Specs
% Silt & Clay
0.020
#N/A
No
5.2%
0.005
#N/A
Fineness Modulus
% Silt
% Clay
0.002
#N/A
1.96
#N/A
#N/A
0.001
#N/A
Fines
Actual Interpolated
Section
Cumulative Cumulative
Sieve Size
Percent
Percent
Specs
Specs
US
Metric
Passing
Passing
Max
Min
#4
4.750
99.1%
99.1%
#8
2.360
98.7%
#10
2.000
98.6%
98.6%
#16
1.180
95.6%
#20
0.850
94.4%
94.4%
#30
0.600
71.2%
#40
0.425
54.9%
54.9%
#50
0.300
29.8%
#60
0.250
19.7%
19.7%
#80
0.180
12.8%
#100
0.150
9.9%
9.9%
#140
0.106
7.1%
#170
0.090
6.1%
#200
0.075
5.2%
5.2%
#270
0.053
Copyright Spears Engineering & Technical Services PS, 1996-2005

Figure 27

% Passing by Weight

20

6

4

3

1½

¾

½ ⅜

U.S. Standard Sieve Numbers
#4

10

16 20 30 40

50

100

Hydrometer Results
200

0%

90%

10%

80%

20%

70%

30%

60%

40%

50%

50%

40%

60%

30%

70%

20%

80%

10%

90%

0%
1000

100

10
Gravels

Cobbles
Coarse
Date :
Sample #:
Sample ID:
Source:
Project:
Location:
HA #
Depth:
Coarse
Section
Sieve
US
6.00"
4.00"
3.00"
2.50"
2.00"
1.75"
1.50"
1.25"
1.00"
7/8"
3/4"
5/8"
1/2"
3/8"
1/4"
#4

0.1

Sands

Fine

D10 =
D30 =
D60 =
CC =
CU =
Mason Gulch
Tacoma
Liquid Limit=
10
Plastic Limit=
5.6'
Plasticity Index=
Actual Interpolated
Cumulative Cumulative
Size
Percent
Percent
Specs
Metric
Passing
Passing
Max
150.00
100.0%
100.00
100.0%
75.00
100.0%
63.00
100.0%
50.00
100.0%
45.00
100.0%
37.50
100.0%
31.50
100.0%
25.00
100.0%
22.40
100.0%
19.00
100.0%
16.00
100.0%
12.50
100.0%
9.50
100.0%
6.30
100.0%
4.75
91.6%
91.6%
04/21/16

1
Grain Size in Millimeters
Coarse
0.08
0.27
0.49
1.95
6.10
n/a
n/a
n/a

Specs
Min

Medium

100%
0.001

0.01

Silts

% Retained by Weight

U.S. Standard Sieve Opening in Inches
100%

Clays

Fine

USCS Classification
% Gravel % Sand Hydrometer Results
8.4%
81.9%
Size, mm
% Passing
SW-SM, Well-graded San
Specifications
0.074
#N/A
No Specs
0.050
#N/A
Sample Meets Specs
% Silt & Clay
0.020
#N/A
No
9.7%
0.005
#N/A
Fineness Modulus
% Silt
% Clay
0.002
#N/A
2.19
#N/A
#N/A
0.001
#N/A
Fines
Actual Interpolated
Section
Cumulative Cumulative
Sieve Size
Percent
Percent
Specs
Specs
US
Metric
Passing
Passing
Max
Min
#4
4.750
91.6%
91.6%
#8
2.360
89.4%
#10
2.000
89.1%
89.1%
#16
1.180
84.8%
#20
0.850
83.1%
83.1%
#30
0.600
67.2%
#40
0.425
56.1%
56.1%
#50
0.300
34.4%
#60
0.250
25.8%
25.8%
#80
0.180
17.5%
#100
0.150
13.9%
13.9%
#140
0.106
11.5%
#170
0.090
10.6%
#200
0.075
9.7%
9.7%
#270
0.053
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1.0 GENERAL
These specifications shall be reviewed prior to vegetation enhancement within the Mason Gulch project
area to ensure the parties involved understand the specific details and implementation methods related to
the Mason Gulch Landscape Management Plan, Tacoma, Washington. The project area is identified on
Exhibit 1 of the Landscape Management Plan. All work conducted under these specifications shall be
conducted under the review and approval of the City of Tacoma (City) and with any applicable permits in
accordance. .

1.1

APPLICATION

Specifications are provided for the following management elements as identified in the Management Plan:


Slope Stability and Geologic Hazard Mitigation (Section 4.1.2)



Sustainable Target Ecosystem (Section 4.1.1)



Public Safety (Section 4.1.5)



Views from Adjacent Areas (Section 4.1.7).

Applicable management elements will be considered within each management unit – numbers one through
five, located in the Mason Gulch project area. Allowable and recommended actions within each
management unit are modulated by the amount of solar exposure and soil moisture as follows:
Unit 1: INVASIVE WEED DOMINATED


Dry to partially Moist Soils, Sun



Complete Restoration Planting on Exposed Sandy Slopes

Unit 2: STEEP SLOPES – INTENSE RESTORATION


Dry to Partially Moist Soils, Sun



Complete Restoration in Open 625 SF Patches

Unit 3: STEEP SLOPES – MODERATE RESTORATION


Dry to Moist Soils, Shade to Part Shade



Infill Planting Under Existing Forest Canopy

Unit 4: TRANSITION ZONE


Moist but Potential Shallow Soils, Shade to Part Shade



Infill Planting Under Existing Forest Canopy

Unit 5: INTERIOR VALLEY Wetland/Streams
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Moist to Wet Soils, Shade to Part Shade



Infill Planting in Mostly Scrub Shrub / Forested Community

Unit 5: INTERIOR VALLEY Wetland/Streams


Moist to Wet Soils, Partial Sun



Infill Planting in Mostly Scrub Shrub Community

Unit 4: TRANSITION ZONE


Moist but Potential Shallow Soils, Shade to Part Shade



Infill Planting Under Existing Forest Canopy
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2.0 RESTORATION PHASING AND DETAILED TASKS
This section includes phasing and detailed tasks for each of the landscape management units 1 – 5.

2.1

WORK PRIOR TO BEGINNING RESTORATION:
The boundaries of the management units should be confirmed in the field using GPS. Those

refined boundaries should be used in the preparation of the restoration plans and specifications. In
addition, steep slopes will need to be checked to exclude all areas over 80% slope from restoration unless
under an experimental plot process as defined in Section Seven.

2.1.1

MANAGEMENT UNIT 1 – INVASIVE WEED DOMINATED
Restoration Phasing for Slopes Less Than 80 percent
Phase One –Preparation and Planting, Late Summer / Fall Year 1
•
•
•
•
•
•

Identify weeds present and eradication methods
Undertake herbicide application while weeds still actively growing
Remove top growth leaving roots in place
Minimize soil disturbance
Install coir erosion control blankets over entire restoration area
Install deciduous and evergreen shrubs and coniferous trees

Phase Two –Monitoring and Adaptive Management, Years 2 -5
•
•
•
•

2.1.2

Monitor every week during the growing season for the first year
Replace plants that fail and adapt species mix as necessary
Continue to monitor plant establishment for five years
Monitor for slope movement and consider correcting with mechanical methods

MANAGEMENT UNIT 2 - STEEP SLOPE – INTENSE RESTORATION
Restoration Phasing for Slopes Less Than 80 percent Using 25’ x 25’ Grid Cells (Exhibit 2)
Phase One –Grid Cells #1, Fall Year 1
•
•
•
•
•

Coppice only previously coppiced deciduous trees leaving one healthy stem in each tree
Remove 25% of canopy on other deciduous trees as needed for light
Leave coppiced tree stems lodged against stumps, remove brush
Install coir erosion control blankets throughout each active oh phase one grid cell
Install plants to average 5 conifers, 2 deciduous trees per grid cell with dense shrub and
groundcover layers
• Monitor for plant establishment for five years, supplement planting as needed
• Monitor for slope movement
Phase Two –Grid Cells #2, Fall Year 3
•
•

Coppice only previously coppiced deciduous trees leaving one stem in each tree
Optional - remove 25% of canopy on Phase One Active Squares coppiced deciduous trees
as needed for light
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•
•
•
•
•

Leave coppiced tree stems lodged against stumps, remove brush
Install coir erosion control blankets throughout each active phase two grid cell
Install plants to average 5 conifers, 2 deciduous trees per grid cell with dense shrub and
groundcover layers
Monitor for plant establishment for five years, supplement planting as needed
Monitor for slope movement

Phase Three - Grid Cells #3, Fall Year 5
•
•
•
•
•
•
•
•

Coppice only previously coppiced deciduous trees leaving one stem in each tree
Optional - remove 25% of canopy on Phase Two Active Squares coppiced deciduous trees
as needed for light
Leave coppiced tree stems lodged against stumps, remove brush
Install coir erosion control blankets throughout each active phase three one grid cell
Install plants to average 5 conifers, 2 deciduous trees per grid cell with dense shrub and
groundcover layers
Install plants including deep-rooting conifers, shrub and groundcover layers
Monitor for plant establishment for five years, supplement planting as needed
Monitor for slope movement

Phase Four –All Areas in the Management Unit, Fall Year 7
•
•
•
•

2.1.3

Coppice any trees that were coppiced during the previous phases in Active Squares where
new plantings have achieved a soil binding root mass throughout the grid cells
Leave coppiced tree stems lodged against stumps, remove brush
Continue to monitor for three more years, supplement planting as needed
Monitor for slope movement

MANAGEMENT UNIT 3 – STEEP SLOPES MODERATE RESTORATION
Phase One –Preparation and Planting, Fall Year 1
•
•
•
•
•

Identify weeds present and eradication methods
Undertake herbicide application while weeds still actively growing
Remove top growth leaving roots in place
Minimize soil disturbance
Install 5 species of native shrubs and 4 coniferous tree species

Phase Two –Monitoring and Adaptive Management, Years 2 -5
•
•
•

2.1.4

Monitor monthly during the growing season for the first year
Replace plants that fail and adapt species mix as necessary
Continue to monitor plant establishment for five years

MANAGEMENT UNIT 4 – TRANSITION ZONE
Phase One –Preparation and Planting, Fall Year 1
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•
•
•
•
•

Identify weeds present and eradication methods
Undertake herbicide application while weeds still actively growing
Remove top growth leaving roots in place
Minimize soil disturbance
Install 6 species of native shrubs, 4 groundcover species and 2 coniferous tree species

Phase Two –Monitoring and Adaptive Management, Years 2 -5
•
•
•

2.1.5

Monitor monthly during the growing season for the first year
Replace plants that fail and adapt species mix as necessary
Continue to monitor plant establishment for five years

MANAGEMENT UNIT 5 – INTERIOR VALLEY
Phase One –Preparation and Planting, Late Summer / Fall Year 1
•
•
•
•
•

Identify weeds present and eradication methods
Undertake herbicide application while weeds still actively growing
Remove top growth leaving roots in place
Minimize soil disturbance
Install 3 shrub species, 2 species of emergents, and 5 tree species

Phase Two –Monitoring and Adaptive Management, Years 2 -5
•
•
•

Monitor monthly during the growing season for the first year
Replace plants that fail and adapt species mix as necessary
Continue to monitor plant establishment for five years
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3.0 PLANT SELECTION AND INSTALLATION
This section provides specifications for the selection and installation of plants to meet the management
goals, objectives and standards and to supplement the landscape management procedures provided in
Sections 5 of the Landscape Management Plan.

3.1

PLANT MATERIALS

Plant materials should consist of one-gallon size containerized plantings (not larger), seedlings, live
stakes, and seeding. Once plantings have been installed, the planting area should be monitored for a 5year period to evaluate plant establishment as outlined in Section 4.0 Maintenance and Monitoring of
these specifications. The planting material recommended for slope conditions are described below:


Containerized Plantings: Containerized trees and shrubs (1 gallon size) are appropriate to be
used adjacent to accessible areas with slope conditions up to 80 percent or as approved by the
City.



Seedlings: Bare root or containerized plug seedlings of trees and shrubs are appropriate to be
used within accessible areas with slope conditions up to 80 percent and with slope stabilization
measures as approved by the City.



Live Stakes: Live stakes (also known as live cuttings) of trees and shrubs are appropriate to be
used in all accessible areas with appropriate soil moisture, and can be used with erosion control or
slope stabilization measures as approved by the City.



Seeding: Seeding is appropriate to be used within accessible areas with slope conditions up to 90
percent and with erosion control and slope stabilization measures as approved by the City.

Plant materials shall be species native to the Puget Sound Lowlands or approved climate-adapted species
native to Oregon. Certain plant species that don’t fit in the target ecosystem for Mason Gulch may be
necessary to restore the exposed steep, sandy slopes at the west end of Mason Gulch. That steep slope
area has been disturbed and is currently vegetated by invasive weed species. The invasives, in
combination with well-drained sandy soils, slopes that are exposed to sun and drying wind create
conditions that are unusually difficult to revegetate with local native plants – especially without irrigation.
Plant species that are found on sandy exposed coastal bluffs in Oregon such as ceanothus could be
employed for these unusually challenging conditions.
Plant material shall be locally grown (western Washington, western Oregon, or western British
Columbia), healthy, bushy, in vigorous growing condition, and be guaranteed true to size, name, and
variety. Plants shall be free from disease, injury, insects, insect eggs, root weevils and other types of
Page 8
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weevils, larvae, weed roots, and defects such as knots, sun scald, injuries, abrasions, disfigurements, and
irregular growth arising from frost damage. To acclimate plant materials to Northwest conditions, all
plant materials used on a project shall be grown continuously outdoors north of the 42nd parallel north
(Oregon-California border) from August 1 of the year prior to the time of planting.
Plant materials shall meet the requirements of the current edition of the American Standard for Nursery
Stock (American Horticulture Industry 2014) and state and federal laws with respect to plant disease and
infestations. Inspection certificates, as required by law, shall accompany each and every shipment and
shall be submitted for approval by the City upon the receipt of plant materials.

3.1.1

RECOMMENDED PLANTINGS

The location for the recommended plantings is based on the management unit, soil moisture and solar
exposure (sun or shade). Substitutions of plant species, sizes, and composition (percent of plantings)
may be permitted, but only with prior written approval by the City. Resources identifying appropriate
native plantings include:


Washington Department of Ecology Plant Selection Guide for slope stabilization projects.
Accessible at: http://www.ecy.wa.gov/programs/sea/pubs/93-30/table3.html.



Pierce County Department of Planning and Land Services Northwest Native Plant List.
Accessible at: http://www.co.pierce.wa.us/DocumentCenter/View/4363.

The source of information for mature plant size is:
Jim Pojar and Andy MacKinnon, Plants of the Pacific Northwest Coast, Lone Pine revised edition
2004.
Recommended plantings for the project area are provided in Table 1 below. The following table provides
the recommended plantings for the following management units:
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TABLE 1: RECOMMENDED PLANTINGS
Unit: STEEP SLOPES – MODERATE RESTORATION Management Unit
Dry to Moist Soils, Shade to Part Shade
Infill Planting Under Existing Forest Canopy
Mature
Height

Stock Type
and Spacing
O.C.

Percent
of
Plantings

Tree

100 FT

C, S

15 FT

40

Deciduous

Tree

30 FT

C, S

15 FT

10

Western redcedar

Coniferous

Tree

100 FT

C, S

15 FT

30

Western hemlock

Coniferous

Tree

100 FT

C, S

15 FT

20

Acer circinatum

Vine maple

Deciduous

Shrub

20 FT

C, S

6 FT

15

Corylus cornuta

Beaked hazelnut

Deciduous

Shrub

12 FT

C, S

6 FT

15

Gaultheria shallon

Salal

Evergreen

Shrub

6 FT

C, S

6 FT

25

Vaccinium ovatum

Evergreen
Huckleberry

Evergreen

Shrub

12 FT

C, S

6 FT

30

Oemleria cerasiformis

Indian plum

Deciduous

Shrub

15 FT

C, S

6 FT

15

Scientific Name

Common Name

Form

Abies grandis

Grand fir

Coniferous

Rhamnus purshiana

Cascara

Thuja plicata
Tsuga heterophylla

Tree Layer

Shrub Layer

Groundcover Layer
Polystichum munitum

Sword fern

Evergreen

fern

3 FT

C

6 FT

100

C = Containerized 1 gallon or larger
FT = Feet
O.C. = On center spacing in feet (FT)
S = Seedling

Unit: STEEP SLOPES – INTENSE RESTORATION Management Unit
Dry to Partially Moist Soils, Sun
Complete Restoration in Open 625 SF Patches
Mature
Height

Stock Type
and Spacing
O.C.

Percent
of
Plantings

Tree

100 FT

C, S

15 FT

30

Evergreen

Tree

60 FT

C, S

15 FT

10

Incense-cedar

Coniferous

Tree

90 FT

C, S

15 FT

30

Shore pine

Coniferous

Tree

40 FT

C, S

15 FT

30

Holodiscus discolor

Oceanspray

Deciduous

Shrub

12 FT

C, S

6 FT

10

Myrica californica

Pacific Wax-Myrtle

Evergreen

Shrub

15 FT

C, S

6 FT

20

Mahonia aquifolium

Tall Oregon grape

Evergreen

Shrub

8 FT

C, S

6 FT

20

Rosa gymnocarpa

Baldhip rose

Deciduous

Shrub

6 FT

C, S

6 FT

25

Symphoricarpos albus

Snowberry

Deciduous

Shrub

4 FT

C, S

4 FT

25

Scientific Name

Common Name

Form

Abies grandis

Grand fir

Coniferous

Arbutus menziesii

Madrone

Calocedrus decurrens
Pinus contorta var. contorta

Tree Layer

Shrub Layer

C = Containerized 1 gallon or larger
FT = Feet
O.C. = On center spacing in feet (FT)
S = Seedling
1
Madrone can be installed, however, due to its high transplant mortality it is not recommended as a primary planting.
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Unit: INTERIOR VALLEY Wetland/Streams Management Unit
Moist to Wet Soils, Shade to Part Shade
Infill Planting in Mostly Scrub Shrub / Forested Community
Common
Name

Form

Mature
Height

Stock Type
and Spacing
O.C.

Percent
of
Plantings

Thuja plicata

Western
redcedar

Conifer

100 FT

C, S

15 FT

40

Picea sitchensis

Sitka spruce

Conifer

100 FT

C, S

15 FT

40

Rhamnus purshiana

Cascara

Deciduous

Tree

30 FT

C, S

15 FT

20

Cornus sericea v.stolonifera

Red-osier
dogwood

Deciduous

Shrub

10 FT

C, LS, L2

6
FT

25

Oplopanax horridus

Devil’s Club

Deciduous

Shrub

9 FT

C

6
FT

03

Physocarpus capitatus

Pacific Ninebark

Deciduous

Shrub

12 FT

C, S

6
FT

25

Rubus spectabilis

Salmonberry

Deciduous

Shrub

12 FT

C, S

6
FT

50

Athyrium filix-femina

Lady fern

Deciduous

Herb

3 FT

S

3 FT

50

Carex obnupta

Slough sedge

Deciduous

Sedge

3 FT

S

3 FT

50

Mature
Height

Stock Type
and Spacing
O.C.

Percent
of
Plantings

Scientific Name
1

Tree Layer

Shrub Layer

Ground Cover Layer

C = Containerized 1 gallon
FT = Feet
LS = Live Stake
O.C. = On center spacing in feet (FT)
S = Seedling
1
Do not install in areas saturated during growing season
2
Install at 4 FT spacing if using live stakes
3
Where applicable, maybe substituted for other shrubs

Unit: INTERIOR VALLEY Wetland/Streams Management Unit
Moist to Wet Soils, Sun
Infill Planting in Mostly Scrub Shrub Community
Common
Name

Form

Picea sitchensis

Sitka spruce

Conifer

100 FT

C, S

15 FT

40

Fraxinus latifolia

Oregon Ash

Deciduous

Tree

75 FT

L

4 FT

10

Salix lasiandra

Pacific willow

Deciduous

Tree

60 FT

L

4 FT

10

Salix sitchensis

Sitka willow

Deciduous

Tree

25 FT

L

4 FT

10

Thuja plicata

Western
redcedar

Conifer

Tree

100 FT

C, S

15 FT

30

Cornus sericea v.stolonifera

Red-osier
dogwood

Deciduous

Shrub

10 FT

C, S,
LS1

6 FT

50

Lonicera involucrata

Black Twinberry

Deciduous

Shrub

10 FT

C, S

6 FT

25

Physocarpus capitatus

Pacific Ninebark

Deciduous

Shrub

12 FT

C, S

6 FT

25

Scientific Name
Tree Layer

Shrub Layer
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Ground Cover Layer
Juncus effusus
Scirpus microcarpus

2

Soft rush

Evergreen

Rush

3 FT

S

3 FT

50

Small-fruited
bulrush

Perennial

Bulrush

5 FT

S

3 FT

50

C = Containerized 1 gallon or larger
FT = Feet
LS = Live Stake
O.C. = On center spacing in feet (FT)
S = Seedling
1
Install at 4 FT spacing if using live stakes
2
Install in areas wet to saturated during growing season

Unit: INVASIVE WEED DOMINATED Management Unit
Dry to partially Moist Soils, Sun
Complete Restoration Planting in Exposed Sandy Slope
Common
Name

Form

Mature
Height

Stock Type
and Spacing
O.C.

Percent
of
Plantings

Incense Cedar

Coniferous tree

90’

C, S

50 FT

100

Arctostaphylos columbiana

Hairy Manzanita

Evergreen

Shrub

9 FT

C, S

6 FT

15

Ceanothus velutinus**

Snowbrush

Evergreen

Shrub

9 FT

C, S

6 FT

20

Myrica californica

Pacific
Myrtle

Evergreen

Shrub

15 FT

C, S

6 FT

20

Mahonia aquifolium

Tall
grape

Evergreen

Shrub

8 FT

C, S

6 FT

10

Rosa gymnocarpa

Baldhip rose

Deciduous

Shrub

5 FT

C, S

6 FT

15

Symphoricarpos albus

Snowberry

Deciduous

Shrub

4 FT

C, LS

4 FT

20

Seed

@20
LBS /
AC.

100

Scientific Name
Tree Layer
Calocedrus decurrens*

Shrub Layer

WaxOregon

Ground Cover Layer
Native grass seed mix

See

Section

grass

5.1.1

C = Containerized 1 gallon or larger
FT = Feet
O.C. = On center spacing in feet (FT)
S = Seedling
1
Madrone can also be installed, however, due to its high transplant mortality it is not recommended as a primary planting.
*Incense cedar is included for shading and wind reduction to maintain more soil moisture
**Ceanothus is experimental only and. Ceanothus and Manzanita may be replaced with Flowering Red Currant if not available.

Unit: TRANSITION ZONE Management Unit
Moist Soils, Shade to Part Shade
Infill Planting Under Existing Forest Canopy
Mature
Height

Stock
Type
and Spacing
O.C.

Tree

100 FT

C, S

15 FT

50

Conifer

Tree

100 FT

C, S

15 FT

50

Deciduous

Shrub

20 FT

C, S

6 FT

Common
Name

Form

Thuja plicata

Western
redcedar

Conifer

Tsuga heterophylla

Western hemlock

Vine maple

Scientific Name

Percent
of
Plantings

Tree Layer

Shrub Layer
Acer circinatum
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Corylus cornuta

Beaked hazelnut

Deciduous

Shrub

12 FT

C, S

6 FT

15

Rosa nutkana

Nootka Rose

Deciduous

Shrub

6 FT

C, S

6 FT

20

Cornus stolonifera

Red
Dogwood

Deciduous

Shrub

12 FT

C, LS

6 FT

20

Oemleria cerasiformis

Indian plum

Deciduous

Shrub

15 FT

C, S

6 FT

15

Vaccinium ovatum

Evergreen
huckleberry

Evergreen

Shrub

12 FT

C, S

6 FT

10

Gaultheria shallon

Salal

Evergreen

Shrub

3 FT

C, S

4 FT

25

Mahonia nervosa

Low
grape

Evergreen

Shrub

2 FT

C, S

4 FT

25

twig

Ground Cover Layer

Oregon

Polystichum munitum

Sword fern

Evergreen

Fern

3 FT

C, S

4 FT

25

Symphoricarpos albus

Snowberry

Deciduous

Shrub

4 FT

C, S

4 FT

25

C = Containerized 1 gallon or larger
FT = Feet
LS = Live Stake
O.C. = On center spacing in feet (FT)
S = Seedling

Refer to Section 5.1.1 for seed mix. Seeding rate is 20 pounds per acre of Pure Live Seed (PLS)
per acre. PLS is based on the purity and germination percentages shown on the seed label.

3.1.2

TEMPORARY STORAGE

Plants must be stored in the manner necessary to accommodate their horticultural requirements. Protect
plant material stored on site from weather damage, construction activity, and vandalism. Protect bare
roots by covering with moist soil, mulch, or sawdust. Water as required to keep roots moist. Keep plants
moist and shaded until the actual time of installation. Highly perishable live cuttings and bare root plants
must be stored in shaded, cool, moist conditions before planting. Live cuttings should be placed in a
bucket with bottoms under water. Make sure that stakes are placed in the bucket right-side-up. Do not
allow any plants or stakes to be exposed to freezing temperatures prior to planting.

3.2

SITE PREPARATION

Prior to planting, the project proponent will verify that soil conditions are suitable within the work areas.
Soil moisture additives, compost, and soil amendments may be added to improve plant survivability.
Irrigation shall not be provided due to steep slope conditions. Any unsatisfactory conditions (such as lack
of organic matter) shall be corrected prior to the start of work. Organic matter in the form of composted
yard waste should be added to the soil dug from planting pits for containerized plants and used to backfill
the planting pits. Compost should be added at the rate of one shovel-full per plant. For broadcasting
compost over larger areas, the compost should be limited to a depth of 1 inch and incorporated into the
top 4 inches of subgrade. Avoid loosening the subgrade beyond that necessary to add organic matter. The
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City shall be notified when conditions detrimental to plant growth are encountered, such as rubble fill,
adverse drainage conditions, or obstructions.

3.2.1

NOXIOUS WEED REMOVAL

In the planting areas, noxious weed species will be removed prior to plant installation. A complete list of
noxious weed species can be found at the Pierce County Noxious Weed Control Board website; noxious
weed control information and resources can be found in Appendix B of the Landscape Management Plan
for Schuster Slope available from the City of Tacoma. Other invasive weed species that threaten the
success of the desired native plantings may be identified and removal is required per the LMP invasive
coverage performance measures.

3.2.2

EXISTING NATIVE VEGETATION

Existing native vegetation to include native trees, shrubs, ferns, and forbs shall be retained and protected
to the greatest extent possible. The exception to this requirement is big leaf maple that have been
previously coppiced which will be pruned/coppiced to improve the health of the forest and accelerate the
establishment of the target ecosystem.

3.2.3

INSTALL EROSION PROTECTION

Erosion protection shall be installed (as applicable) in accordance with Section 5.0 Erosion Control
immediately following invasive plant removal actions or any ground disturbance and prior to planting for
the Steep Slopes – Intensive Restoration management unit and the Invasive Weed Dominated
management unit. The remaining three management units are not expected to have broad areas of
disturbance and are much less exposed to the effects of stormwater runoff.

3.3

PLANT INSTALLATION

Detailed planting plans showing the species, spacing, general location should be prepared for each phase
of restoration in Mason Gulch. Plants shall be typically installed in clusters of the same species
numbering 3 to 7 individual plants, according to the spacing and percentages shown on the planting plans.
Actual planting locations should be adjusted in the field to adjust for site conditions and existing
vegetation. Any substantial variations from the planting plan will require prior approval by the City.
The total time spent traversing and active within the project area for plant installation should be
minimized to reduce effects on soil erosion and compaction. Plant installation requires prior planning and
adhering to the following procedures:
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Clearly identify planting limits and establish an access route for installation;
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Conduct digging and excavations concurrently with plant installation; and,



Use seedling stock or stakes whenever feasible to minimize soil disturbance.

Detailed directions for planting containerized plants, seedlings, live stakes, and seeding are described
below.

3.4

REFERENCE DOCUMENTS

The project specifications are based on the following Standard Specifications:
1. American Standard for Nursery Stock, ANSI Z60.1-2014. American Horticulture Industry
Association, 2130 Stella Court, Columbus, Ohio, 43215.
2. Hortus Third. Liberty Hyde and Ethel Zoe Bailey. 2000. MacMillan Publishing Co., New
York, New York.
3. Creating the Urban Forest: The Bare Root Method. 2009. Urban Horticulture Institute,
Department of Horticulture, Cornell University.
4. Washington State Noxious Weed Control Board website. 2015. Noxious Weed Search.
http://www.nwcb.wa.gov/default.asp. Accessed February 18.
5. International Society of Arboriculture website. 2015. International Society of Arboriculture.
http://www.isa-arbor.com/. Accessed February 18.
6. USDA, NRCS website. 2015. Plant Materials Program.
http://www.nrcs.usda.gov/wps/portal/nrcs/site/plantmaterials/home/. U.S. Department of
Agriculture Natural Resource Conservation Service Plant materials Program. Accessed
February 18.
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4.0 INVASIVE SPECIES MANAGEMENT
This section provides specifications for invasive and noxious weed species management to meet the
goals, standards and objectives of the forest health Section 4.1 and to supplement the landscape
management procedures provided in Section 5.0 of the Management Plan.

4.1

INVASIVE REMOVAL

In the planting areas, all noxious and identified invasive weed species will be removed prior to plant
installation. A complete list of noxious weed species can be found at the Pierce County Noxious Weed
Control Board website; additional noxious weed species control information and resources are located in
Appendix B of the Management Plan. Weeds may not be removed from slopes steeper than 80% unless
under an approved experimental basis as outlined in Section 7. Herbicide use is approved for weed
control.
Noxious weed species identified with the project area, where control and management shall be considered
a priority, include:
Class B


Japanese knotweed (Polygonum cuspidatum)



Scotch broom (Cytisus scoparius)



Poison hemlock (Conium maculatum)



Tansy ragwort (Senecio jacobaea)

Class C and Monitor List as Noted


English ivy (Hedera helix)



Old man’s beard (Clematis vitalba)



Himalayan blackberry (Rubus armeniacus)



Reed canarygrass (Phalaris arundinacea)



English holly (Ilex aquifolium) - Monitor list.

Additional noxious weed species identified with the project area shall be controlled within planting areas,
including:
Class A


Shiny geranium (Geranium lucidum)



Garlic mustard (Alliaria petiolata)
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Class B


Butterfly bush (Buddleja davidii)



Spurge laurel (Daphne laureola)

Class C


Field bindweed (Convolvulus arvensis, a.k.a. morning glory)
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5.0 MAINTENANCE, MONITORING, AND ADAPTIVE MANAGEMENT
This section includes requirements for maintenance and monitoring of planted areas. Planted areas will be
monitored and maintained for a minimum of 5 years to verify plant establishment.

5.1

MAINTENANCE

This section includes maintenance items that are required during the 5-year monitoring period, including,
but not limited to:


Mulching
o

Mulch can be added within the planting area or around plants to increase soil moisture
retention. Mulch must be kept away from the plant stem. Bulk aerial or coverage
application of mulch is not approved for use in the Steep Slope – Intensive Restoration
management unit due to slope stability considerations. Individual biodegradable mulch
mats made of coir or other material are recommended as a substitute.



Watering and Irrigation
o

Watering and irrigation can be applied to accessible areas up to 60 percent slope only if
authorized by the City and demonstrated that watering and irrigation activities will not
cause soil erosion or impact slope stability. Planting should be scheduled for October
through March to avoid the need for irrigation of new plantings and to allow some root
growth before the summer season.



Correction of erosion and drainage problems
o

Under the direction of the City, correct any erosion and drainage problems throughout the
5-year monitoring period.



Weeding
o

Aerial cover of noxious and/or invasive weed species should not exceed 10 percent.
Additional noxious weed species control information and resources are located in
Appendix B of the Management Plan. Mechanical weed trimmers should not be used
after the installation of native plantings to prevent damage to plantings. Herbicidal
application can be applied only in a manner in which it will not damage surrounding
native vegetation or installed plantings and in compliance with governing regulations
regarding pesticide use.
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o

Special attention should be paid to the “edges” of project areas, where invasive
insurgence and plant success may be problematic.



Maintenance of Trees and Shrubs
o

Pruning shall be conducted in accordance with Section 9.0 Pruning of these
specifications.



Resetting plants to proper grade and upright position (if applicable).



Replacements shall be completed during the periods set out as planting periods; shall be subject
to the same conditions; and shall be made in the same manner as specified for the original
planting area unless otherwise approved by the City.



5.2

Removal of temporary erosion control.

MONITORING

A monitoring plan will be implemented by the project proponent or project proponent’s representative to
document the progress and challenges of the plants and project area according to the objectives and
performance standards for the management element(s) as defined in Section 4.2 of the Management Plan.
Monitoring must be prepared by a Certified Horticulturalist, Restoration Ecologist, Professional Wetland
Scientist, Certified Arborist, Landscape Architect or other qualified professional as approved by the City.
Monitoring will also assist in identifying adaptive management needs. Only Landscape Management
Units One and Two will be formally monitored since these two units are on steep slopes and involve
dense plantings. The remaining three landscape management units where the planting is not so critical,
should have periodic walk-through surveys to roughly estimate the survivability of the plants. Landscape
Management Units One and Two will be monitored for a minimum period of five growing seasons from
the date of installation. The two units will be specifically monitored for the survival of the planted
material within the planting area, the aerial coverage of noxious or invasive weed species, soil erosion,
vandalism, disease, survivability, human activity, signs of erosion and slope failure.
Monitoring of the restoration site will include the following:


Establishment of at least twenty-five percent of the grid cells should be monitored for plant
survival, percent coverage of plantings, composition of the plant community, and
noxious/invasive weed species coverage. The grid cells should be chosen over the entire active
area to reflect the entire restoration phase of work.
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Percent survivability will be monitored using the 625 square foot grid cells in Management Unit
2.



Photographs will be collected for each grid cell to compare vegetation density and compositions
from year to year.



Observations of the project area for excessive erosion, slope instability, vandalism, disease, plant
stress, human activity and debris, as well as general observations of the entire planting area
and/or areas directly adjacent.



Each phase of restoration work will have five-year monitoring for twenty-five percent of the grid
cells restored under that phase that will be selected at random.

5.2.1

METHODS

5.2.1.1 PHOTOPOINTS
1.

Photopoints provide a visual record of the mitigation site over time. General photographs
provide a representative view of the entire area and are helpful to document large-scale
changes over time.

2.

Select one or more locations (depending on the size of the mitigation site) from which you
can capture the majority of the site. Mark this spot in the field so that you can find the
exact location from year to year. You may wish to drive a steel or wooden stake in the
ground at this location. May be located off-site for the best view. If your camera has the
capability to imprint the date on the photograph, take advantage of this.

3.

Identify the location of photopoints and the direction (north, south, east, and west) in which
the photo was taken on your site plan.

5.2.1.2 GRID CELL AREA METHOD
The grid cell area method is used to estimate the percent cover of trees and shrubs.
1.

Establish boundaries of each grid cell monitored (from above)– 25% of the total grid cells
for each phase of project area. Grid cells will be permanently established and used for the
entire monitoring period.

Page 20

2.

Show the location of the grid cell on your site plan.

3.

Survey the entire area within each grid cell.
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5.2.2

PERFORMANCE STANDARDS

Monitoring of the planting area must be tied to performance standards in order to consistently evaluate
progress or identify areas needing improvement. If a performance standard is not met, site conditions
shall be re-evaluated to identify remedial actions that can be implemented to help ensure that the project
ultimately meets its goals and final success criteria. Performance goals, objectives, and standards are
provided for each management element in Section 4.1 of the Management Plan:


Slope Stability and Geologic Hazard Mitigation



Forest Health



Public Safety

5.2.3

SUCCESS CRITERIA

The planting area will be considered a success if it meets the performance standard criteria for the
applicable management elements. Additionally, vegetation in the planting area should be self-sustaining
without irrigation or weeding per coverage standards within a five-year period. If the success criteria are
not met, the monitoring program may be reviewed and extended by the City.

5.3

ADAPTIVE MANAGEMENT

Restoration is an inexact science. Adaptive management must be considered when the site fails to meet
performance measures. Adaptive measures could consist of, but are not limited to:


Substitution of plant species



Employing alternative erosion control methods



Site security measures
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6.0 EROSION CONTROL
This section provides specifications for erosion control best management practices (BMPs) to meet the
management goals, objectives and standards for the slope stability and geologic hazard mitigation Section
4.2.1 and to supplement the landscape management procedures provided in Section 5.4 of the Landscape
Management Plan. Erosion control BMPs also apply during and following plant installation and noxious
weed species removal.

6.1

BEST MANAGEMENT PRACTICES FOR EROSION CONTROL

Erosion control BMPs can be implemented to aid plants in becoming established. These include (but are
not limited to) the use of short term BMPs such as erosion blanket nets, compost blankets, and seeding;
moderate term BMPs such as wattles; and long term BMPs such as mulch and compost which may
require re-application. Application shall be conducted in accordance with the most current version of the
City erosion control BMPs as provided in the City’s Stormwater Management Manual (SWMM)
available at: www.cityoftacoma.org/stormwatermanual.

6.1.1

SEEDING

Temporary and permanent seeding (BMP C120: Temporary and Permanent Seeding) is intended to
reduce erosion by stabilizing exposed soils. Temporary erosion control seed mix is provided in the City’s
SWMM for Temporary Erosion Control (Table 2-1). Seeding within critical areas such as wetland
buffers and wetlands shall use native grass mix as provided on Table 2 below. Substitute native grasses
can be used with written approval from the City. These seed mixes are intended to bind the surficial layer
of soil, and will not be effective against deep erosion.
Bonded Fiber Matrix (BFM) or Mechanically Bonded Fiber Matrix (MBFM) should be used on steep
slopes. BFM/MBFM products are applied at a minimum rate of 3,000 pounds per acre of hydroseed
mulch with approximately 10 percent tackifier as provided in the City’s SWMM.
Tree and shrub seed should be included in the permanent seed mix if plantings (container, seedlings, or
live stakes) should not be installed within the planting area. An example is revegetation following weed
removal on steep slopes where planting seedlings would disturb the soil surface. Tree and shrub seed
should be applied at a rate of 20 pounds per acre. Potential tree and shrub seed mixes should be based on
recommendations provided in Table 1 of Section 2.0: Plant Selection and Installation of these
specifications. Coordination should be made with a seed supplier 6 months in advance to obtain tree and
shrub seed, as costs and availability varies. Tree and shrub seed substitutions can be made with approval
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from the City. Tree and shrub seed application alone shall not be used for erosion control due to the long
establishment period and variable germination rates.
TABLE 2: NATIVE GRASS MIX
Grass Mix - wet soils
Agrostis exarata

Spike bentgrass

Alopecurus geniculatus

Water foxtail

Deschampsia caespitosa

Tufted hairgrass

Glyceria striata

Fowl mannagrass

Grass Mix - moist soils
Danthonia californica

California Oatgrass

Deschampsia caespitosa

Tufted hairgrass

Elymus glaucus

Blue wildrye

Festuca rubra

Red fescue

Grass Mix - dry soils

6.1.2

Bromus vulgaris

Columbia brome

Elymus glaucus

Blue wildrye

Festuca idahoensis

Idaho fescue

Festuca rubra

Red fescue

EROSION CONTROL NETS AND BLANKETS

Erosion control blankets will be installed in accordance with the current version of the City’s SWMM to
prevent erosion and hold seed and mulch in place on slopes greater than 50 percent to protect bare soil
while vegetation becomes established. Jute, straw, coconut fiber (coir) or other biodegradable materials
will be used for all nets and blankets within the project area. Openings cut into the installed erosion
control nets and blankets for the installation of plantings shall be conducted based on manufacturer’s
installation instructions.

6.1.3

MULCHING AND COMPOST

Mulching (BMP C121: Mulching) and compost (BMP C125: Compost) shall be installed in accordance
with the current version of the City’s SWMM to provide immediate temporary protection from erosion
and enhance plant establishment. These BMPs should not be applied on slopes greater than 50 percent
without additional BMP measures to secure mulch and/or compost in place.
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6.1.4

WATTLES

Wattles (BMP C235: Straw Wattles) shall be installed in accordance with the current version of the City’s
SWMM to spread the flow of rill and sheet runoff. This BMP can be applied on slopes up to 67 percent.
Wattles shall be constructed using biodegradable material; no plastic material shall be used.
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7.0 SLOPES
This section provides additional specifications for sloping topography at Mason Gulch.to meet the
management goal for the slope stability and geologic hazard mitigation Section 4.2. and to supplement the
landscape management procedures provided in Section 5.4 of the Landscape Management Plan. Slopes
are classified in accordance with the Robinson Noble Geotechnical Engineering Report (August 2016) as:


Slopes 0 to 20 percent



Slopes 20 to 80 percent



Slopes 80 percent and steeper.

The Robinson Noble report lists restrictions to the work that can take place in areas with these slope
classifications (below). Due to the potential high costs for implementing stability measures for slopes
greater than 60 percent, their management should be targeted and prioritized for the support of public
safety and infrastructure protection. Restoration efforts in Management Unit 2 are considered necessary
for safety and infrastructure protection.

7.1

SLOPES 0 TO 20 PERCENT

Slopes 0 to 20 percent that are disturbed as part of restoration efforts will require erosion control to reduce
the potential for soil movement by stormwater runoff. The project geotechnical report allows for the use
of mulches such as wood chip or bark mulch for slopes under 20 percent which should be applied at a 3 to
4 inch depth. For restoration areas where sunlight is adequate for native grasses, seeding should be
considered for small areas on gentle slopes where the immediate erosion control potential of mulch isn’t
necessary.

7.2

SLOPES 20 TO 80 PERCENT

Much of the concentrated restoration efforts will occur in Management Units 1 and 2.
Vegetation management on slopes 20 to 80 percent can include the installation of seedlings, live stakes,
and seed as outlined in Section 2.1: Plant Materials of this specifications document. Containerized
plantings (1 gallon in size) can be applied to small planting areas; however, due to the difficulty of
installing large containerized plantings on steep slopes their installation is not recommended for general
planting. Temporary erosion measures should be installed in accordance with Section 5.0: Erosion
Control, if feasible. If high mortality is observed during the monitoring period (Section 4.0: Maintenance
and Monitoring), the planting area should be re-evaluated to determine if a different planting technique or
additional erosion control and/or slope stabilization measures are needed.
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7.3

SLOPES 80 TO 100 PERCENTAND GREATER

Slopes 80 to 100 percent and greater require mechanical slope stabilization measures according to the
Robinson Noble geotechnical report. Mechanical slope stabilization uses non-biodegradable materials
which requires a building permit and is therefore not within the scope of vegetation restoration in Mason
Gulch. An exception to the use of mechanical stabilization for slopes over 80% may be allowable by the
project geotechnical engineer on a limited experimental basis. An experimental plot less than 25’ x 25’,
not located directly below houses or roads, would need to be reviewed in advance by the geotechnical
engineer before any vegetation including weeds, is removed from the plot. Proposed experimental plots
should be under 100% slope for consideration. Experimental plots would need to be evaluated for slope
stability before any additional areas greater than 80% slope are scheduled for restoration work.
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8.0 PUBLIC SAFETY AND INFRASTRUCTURE PROTECTION
Vegetation should be maintained to provide public safety and infrastructure protection as it relates to tree
hazards. Trees or limbs that pose a risk to the public should be identified and removed promptly. Tree
risk assessments should be conducted in accordance with the most updated revision of the Approved
American National Standard (ANSI) for Tree Care Operations – Tree, Shrub, and Other Woody Plant
Management – Standard Practices (Tree Risk Assessment a. Tree Structure Assessment; Tree Care
Industry Association Inc. 2011) by a certified professional arborist.
A Level 1 tree risk assessment should be conducted annually in the spring after the winter storm season
has passed within all existing formal public areas. A Level 2 tree risk assessment should be conducted
on select trees identified through the Level 1 assessment as having the potential to cause damage and/or
injury per the International Society of Arboriculture (ISA) Tree Risk Assessment Qualification (TRAQ)
criteria. Hazard trees should be remedied based on the tree risk assessment recommendations to maintain
a low risk to public targets.
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9.0 VIEW MANAGEMENT
Applications for private view enhancement shall be submitted when procedures described in Appendix C
of the LMP are finalized and implementation begins. Pruning activities, to include vegetation removal for
view management shall follow the pruning guidelines provided in Section 9.0 of these specifications.

Page 28

Appendix B Mason Gulch Landscape Management Plan Specifications

10.0 PRUNING
This section provides specifications for pruning. Applicable locations include:


Public areas: After establishing understory as necessary, pruning should be conducted in
public areas to provide for public safety and infrastructure protection as provided in Section
8.0 Public Safety and Infrastructure Protection of these specifications.



Vegetation Modification Requests: Pruning may be permitted for private view enhancement
if vegetation meets the requirements of all goals, objectives, and standards of the LMP and in
accordance with Section 9.0 View Management of these Specifications.

10.1

GENERAL PRUNING PRACTICES

Pruning vegetation in the landscape management area can provide public safety, infrastructure protection,
and view enhancement if done properly. Pruning shall be conducted in accordance with the most updated
revision of the ANSI for Tree Care Operations – Tree, Shrub, and Other Woody Plant Management –
Standard Practices (Pruning Standard Practices; Tree Care Industry Association Inc. 2008) by a certified
professional arborist. Pruning should be confined to only those trees which:

10.2



Present a safety hazard due to unsafe limbs or stems



Impact public safety by limiting natural surveillance within public areas



Impact pedestrian or vehicle clearance

PRUNING FOR VIEW ENHANCEMENT
Pruning activities for views shall:


Comply with ANSI Standards;



Maintain a natural tree shape;



Not remove more than 25 percent of the vegetative foliage of any tree, in any one year;



Not limb up more than 30 percent the tree’s visible height;



No tree topping or coppicing;



Not decrease tree stability;



Not significantly decrease slope stability;



Not top trees including cuts greater than twice the diameter of the remaining lateral.
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10.2.1 PRUNING TECHNIQUES FOR CONIFERS
Pruning for view clearance shall only be conducted on mature conifer trees with a DBH of 6 inches or
greater. Pruning techniques for conifers are shown on Figure 2 and include the following:


Windowing: Select branches may be removed to create a window through the existing foliage
of the tree’s canopy, and can be conducted for large, close-up trees that block a view.
Windowing on one side of a tree may be balanced with pruning on the opposite side to keep a
natural appearance.



Interlimbing: Select branches are removed throughout the canopy to allow more light to pass
through and reduce the wind resistance of the tree.



Skirting up: The tree is limbed from the bottom up, which allows for a line of sight. This
technique should be used for mid-range conifers located near the slope crest.

Figure 2: Alternative Pruning Practices for Conifers
Source: Menashe. 1993. Vegetation Management: A Guide for Puget Sound Bluff Property Owners
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10.2.2 PRUNING TECHNIQUES FOR BROAD LEAVED TREES
Select branches should be removed to reduce view obstructions while maintaining a natural tree
appearance as shown on Figure 3.

Figure 3: Pruning Practices for Broad Leaved Trees
Source: Menashe. 1993. Vegetation Management: A Guide for Puget Sound Bluff Property Owners

10.3

TREE REMOVAL

Except in Management Unit 2, tree removal should only occur to maintain public safety and infrastructure
protection as outlined in Section 7.0 and conducted in a manner that selectively removes trees to increase
the vigor of the native surrounding vegetation and still maintains appropriate shrub and ground cover and
soil binding tree root mass. Tree cutting of previously coppiced trees in Unit 2 is necessary to improve the
forest health and promote establishment of the target ecosystem. Tree root systems shall not be removed
unless the species is a listed as noxious weed (Pierce County Noxious Weed Control Board) and the root
removal is necessary for control or the root system has the potential to impact public safety and
infrastructure protection (Section 7.0). Trees shall be retained in a manner to provide 100 percent soilbinding root mass for the project area, which is calculated as one-foot radius of lateral root extent for
every inch of diameter of the tree’s trunk at breast height. For previously coppiced trees, each sprout
diameter shall be counted and added up to determine the total DBH. Also, when pruning coppiced
sprouts, the 25% industry standard for removal must be distributed throughout the clump and crown (i.e.
not all removals located on one side). Mature trees (those with a diameter greater than 6 inches) should
not be removed as part of pruning or vegetation thinning activities to enhance views. Edge trees and trees
which are identified to provide critical slope stabilization on slopes 40 percent and greater shall not be
removed.
Management Unit 2 restoration work, including tree cutting, will be performed per the LMP and no
additional private requests for tree cutting or removal will be accepted above and beyond the LMP. If
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trees are requested for removal for view enhancement in management units other than Unit 2, the removal
decision shall be based on the following criteria (in order of preference):


Residual Soil Binding Root Zone: Removal shall only be considered when the residual area
(after the tree has been removed) in question exhibits the 100% soil binding root zone as
described in Section 4.1 of the Landscape Management Plan.



Public safety and infrastructure protections: Trees which are determined to have the potential
to impact public safety or infrastructure as identified during a Tree Risk Assessment (Section
7.0 Public Safety).



Tree health: Trees containing serious defects, rot, and declining health as determined by a
certified arborist.



Current stability: The least stable tree in relationship to surrounding trees. Stability should be
evaluated based on tree interdependency, position (edge trees), and position and stability on
slopes (lean).



Tree age: Trees may be removed based on their expected longevity based on species (i.e.,
removal of mature red alders due to their short life expectancy), but not on this criteria alone.
The area must meet the other objectives of the management plan.



Tree species: Retention of evergreen species (conifers and broadleaf) is preferred over
deciduous species and required to the extent of the tree density and tree type goals of the
LMP.



Crown class: Suppressed or intermediate trees could be removed over dominant and
codominant trees.

10.4

REFERENCE DOCUMENTS
The project specifications are based on the following Standard Specifications:
1. Pelt, K., M. Dalin, and K. McFarland. 2002. Open Space Management Plan for Stadium
Way-Schuster Parkway. Prepared for the City of Tacoma Public Works Department.
January.
2. Menashe, Elliott. 1993. Vegetation Management: A guide for Puget Sound Bluff Property
Owners. Publication 93-31. Shorelands and Coastal Zone Management Program, Washington
Department of Ecology. Olympia.
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3. PlantAmnesty website. 2014. Pruning Information. http://www.plantamnesty.org/pruningliterature. Accessed February 18, 2015.City of Tacoma 2012 Edition Stormwater
Management Manual
4. Menashe, Elliott. 2004. Value, Benefits and Limitations of Vegetation in Reducing Erosion.
Greenbelt Consulting and Coastal Training Program, Washington Department of Ecology.
Olympia.
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Attachment “B”

City of Tacoma
Planning and Development
Services Department

Technical Memorandum

TO:

LU16-0272

FROM:

Shannon Brenner, Environmental Specialist

SUBJECT

Mason Gulch Landscape Management Plan Minor Development Permit

DATE

May 3, 2015

The City of Tacoma, Environmental Services Department (ESD) has requested a Minor
Development Permit under TMC 13.11, to allow management of vegetation in Critical Areas on City
of Tacoma property located in Mason Gulch.
After reviewing the project I find that the proposed activities meet the intent and requirements of
the Tacoma Municipal Code (TMC) Chapter 13.11 and the City’s Comprehensive Plan, and if
properly conditioned will not result in a loss of critical area functions and values.
I recommend the project be approved with the following conditions:
1. Building permits and additional review under TMC 13.11 will be required for engineered
slope stabilization and engineered debris containment devices should it be needed in steeper
areas where vegetation alone is not adequate to stabilize the slope, and/or when an area must
be stabilized for public safety in a time frame too short to establish vegetation.
2. Building permits are required for grading and substantial vegetation removal/clearing
activities consistent with TMC 2.19.
3. Additional review will be conducted at the time of building permit submittal to verify that the
work will not result in a permanent impact outside of the scope of this review. The long-term
and short-term effects and permanence of the action will be considered in determining whether
compensatory mitigation will be required.
4. Soil disturbance will be the minimum necessary to establish vegetation and install erosion
control.
5. Maintenance and monitoring reports will be provided for years 1, 2, 3, 4, 5, 10, 15 and 20.
Reports will be submitted to the City’s Planning and Development Services Department with
the associated review fee for each report. The monitoring period will commence for each unit
once it is planted.
6. The applicant must record Notice on Title per TMC Section 13.11.200 prior to any
development permits being issued for the site. An electronic copy of the on-site portions of
wetlands and stream boundariers shall be provided for inclusion in the City critical area maps in
the following format: Datum: NAD 83/91 (HARN), Coordinate System: Washington State Plane,
South Zone, US Foot.
Findings
1. The City of Tacoma, Environmental Services Department (ESD) has requested to manage
vegetation in critical areas on City of Tacoma property. The entire 39-acre site is regulated as a
critical area and any alteration of vegetation is subject to the Critical Area Preservation Ordinance,
codified in Chapter 13.11 of the Tacoma Municipal Code (TMC). As such, a Minor Development

Permit has been requested by ESD
The applicant submitted the following supporting documents and reports:
•

JARPA dated November 18, 2016.

•

SEPA checklist dated July, 2016.

•

Mason Gulch Landscape Management Plan, including Geotechnical Engineering
report, dated August 15, 2016.

•

Mason Gulch Wetland and Stream Delineation and Analysis Report prepared by
Grette Associates, dated September 6, 2016.

2. The LMP proposes seven management goals that will be achieved by developing an improved
forest composition:
•

Achieving a sustainable target ecosystem

•

Improving slope stability and geologic hazard mitigation

•

Improving wildlife habitat

•

Maximizing stormwater benefits

•

Working to protect public infrastructure and public safety

•

Developing a program for stewardship and public involvement

•

Scenic View Management from Public Areas

3. The LMP provides objectives and performance measures to achieve each goal. Restoration
materials, methods, Best Management Practices (BMPs), maintenance, monitoring and adaptive
management are provided. The plan provides plant selection, installation, phasing, planting
methods and pruning specifications.
Project Site:
2. TMC Chapter 13.11 designates critical areas which include Wetlands, Streams, Geologic
Hazardous Areas, and Fish and Wildlife Habitat Conservation Areas (FWHCAs). All of
these are located in Mason Gulch and no part of the site is unencumbered by critical areas.
3. Slope inclinations in the range of 60 to 70 percent are prominent with some areas sloping
up to approximately 100 percent. The geotechnical engineering report concluded that the
safety of factor is slightly higher than 1.0 but not close to an engineered standard of 1.5 and
the slopes should be considered at risk of failure. Removal of the mismanaged trees and
reestablishment of the slope to more native conditions is best for the slop but the planned
vegetation will not improve the slope stability to an engineered factor of safety. However,
improvements should be beneficial to surficial soil movement or slope creep potential.
4. Mason Gulch was historically logged allowing the bigleaf maple (Acer macrophyllum) to
become dominant. Surrounding residential development helped introduce non-native
invasive plant species which also dominate much of the upper slopes.
5. Observed vegetation conditions included invasive species, damaged trees, tree disease,
lack of native species diversity, lack of evergreen species, lack of successional progress,
and diminished soil binding root mass.
6. The upper elevations of the gulch consist of primarily bigleaf maple (Acer macrophyllum)
with a sparse understory. The lower elevations are wetter and dominated by deciduous
LU16-0272 Mason Gulch Minor Development Permit
Page 2 of 13

trees with well-established understory. Both the upper and lower slopes have few mature
conifers.
7. Native vegetation overall is dominated by mature bigleaf maple and red alder (Alnus rubra).
Less dominate trees include western red cedar (Thuja plicata) and Douglas fir
(Pseudotsuga menziesii). Native understory species include pacific willow (Salix lasiandra),
hazelnut (Corylus cornuta), dull Oregon grape (Berberis nervosa), Indian plum (Oemleria
cerasiformis), salmonberry (Rubus spectabilis), salal (Gaultheria shallon), and sword fern
(Polystichum munitum).
8. In addition to the species documented in the LMP more than 20 other species of native
vegetation were documented during field investigations. Species included, western hemlock
(Tsuga herterphylla), Indian plum (Oemleria cerasiformis), elderberry(Sambucus
racemosa), evergreen huckleberry (Vaccinium ovatum), red huckleberry (Vaccinium
parvifolium), beaked hazelnut (Corylus cornuta), thimbleberry (Rubus parviflorus), black
raspberry (Rubus leucodermis), dull Oregon grape (Mahonia nervosa), common horsetail
(Equisetum arvense), giant horsetail (Equisetum telmatiea), sword fern (Polystichum
munitum), miner’s lettuce (Claytonia perfoliata), bedstraw (Galium aparine), licorice fern
(Polypodium glycyrrhiza), vanilla leaf (Achlys triphylla), slough sedge (Carex obnupta),
devil’s club (Oplopanax horridus), salal (Gaultheria shallon), fringecup (Tellima grandiflora),
false lily-of-the-valley (Maianthemum dilatatum), spiny wood fern (Dryopteris expansa), and
Smith’s fairy bells (Prosartes smithii).
9. The understory is the healthiest in the lower portions of the gulch were tree topping has not
occurred. Tree topping allows light penetration which makes an area conducive to the
establishment of monocultures of invasive plant species such as Himalayan blackberry
(Rubus armeniacus). The open canopy also leaves soils more susceptible to erosion. This
is further exacerbated in areas of Japanese knotweed due to its poor root structure that
does not bind soils well.
10. Although bigleaf maple is a native species, the overall forest health is considered moderate
in regards to its structure, lack of species diversity, and ability to provide stormwater
benefits. Stormwater benefits include management of both the amount of precipitation that
reaches the soil surface and runs off, and the quality of stormwater runoff that reaches the
creeks in Mason Gulch.
11. Big leaf maples are mostly multi-stemmed and are roughly midway through their lifespan.
There are essentially no tree seedlings or saplings of any native coniferous species in
Mason Gulch and there is a limited potential for the forest to mature to the next
successional stage.
12. Topping of bigleaf maple near the top of the slope to improve views has resulted in multiple
sprouts growing profusely from the cut stumps. Many have rotten stems from fungal
infections and structural integrity is compromised from the additional wind load on the
multiple sprouts. It is expected that the lifespan for these bigleaf maples is less than those
that were not topped.
13. With the lack of tree seedlings or saplings of any native coniferous species in Mason Gulch
once the bigleaf maples fail there is a limited potential for the forest to mature to the next
successional stage.
14. Himalayan blackberry and Japanese knotweed (Polygonum cuspidatum) dominate the
upper slopes at the west end of the gulch. These plants species out-compete native
species forming aggressive monocultures.
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15. Invasive species in the understory of the lower gulch include English laurel (Prunus
laurocerasus), Engilsh holly (Ilex aquifolium), English ivy (Hedera helix), and Himalayan
blackberry.
16. Some invasive species are classified as Noxious Weeds as defined by the Pierce County
Noxious Weed Control Board. Noxious Weeds are plants that are highly destructive,
competitive, and difficult to control by cultural or chemical practices. Noxious weeds include
Japanese knotweed, Scotts Broom (Cytisus scoparius), Himalayan blackberry, English ivy,
English holly, and field bindweed/morning glory (Convolvulus arvensis).
17. Noxious weeds and invasive plants out-compete native plants, reduce animal foraging
habitat and inhibit regeneration of the understory plants including tree saplings. For
example, English ivy creates dense mats that will kill existing understory plants and tree
saplings. It will climb and kill overstory trees by shading out foliage and suppressing the
host tree.
Critical Areas:
18. The entire 39 acre site, inclusive of wetlands and streams, is designated as a Biodiversity Area and
Corridor, a type of Priority Habitat designated by Washington Department of Fish and Wildlife
(WDFW). Priority Habitat is regulated as a FWHCA under TMC 13.11. Wetlands and streams are
also designated as Priority Habitat by WDFW. In urban areas vegetation often exists as smaller
disconnected patches. Biodiversity Areas and Corridors include larger vegetated corridors that
contain a mosaic of habitats that are valuable to wildlife.
19. Critical Areas also include Geologic Hazardous Areas that are susceptible to erosion, sliding,
earthquake, and other geological events. Much of the area is designated as a Geologic Hazardous
Area. Geotechnical and vegetation data has been compiled from various resources to assess
current conditions.
20. Four wetlands and fifteen streams were delineated in the lower portions of Mason gulch. Wetlands
and streams are supported by groundwater discharge from numerous seeps in the lower gulch. In
addition there are residential outfalls and remnant stormwater features that appear to collect
stormwater from developed areas surrounding Mason Gulch directing the stormwater to Mason
Creek.
21. Fourteen of the fifteen streams are small seasonal streams and are tributary to Mason Creek.
Mason Creek is a perennial stream. The streams generally exhibit a steep gradient and shallow
water depths. Tributary streams are less the 24-inches in width. Mason Creek is approximately 8feet wide. All streams are non-fish bearing as there are fish blockages downstream.
22. Wetlands contain hydric soils, wetland hydrology, and vegetation typical of wetlands in urban areas
of the Pacific Northwest. The wetlands are slope wetlands with Palustrine Scrub-Shrub/Forested
and Palustrine Scrub-Shrub/Emergent plant communities. Palustrine wetlands are nontidal
wetlands dominated by trees, shrubs, and persistent emergent plants.
Potential Impacts to Critical Areas:
1. The following are viewed as potential impacts to critical areas.
•

Vegetation removal for views and hazard trees.

•

Removal of invasive vegetation could result in erosion.

•

Herbicides used to manage invasive species can enter waterways and clearing of
large areas to eradicate invasive species can cause erosion.

Mitigation:
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2. Alteration of vegetation that could result in negative impacts must address mitigation sequencing in
the following order: avoidance, minimization, and finally compensatory mitigation.
3. The LMP avoids and minimizes impacts by limiting vegetation removal and project phasing.
Vegetation removal is focuses on invasive species and ultimate removal of diseased bigleaf maple
that will benefit the establishment of native vegetation.
4. When vegetation is removed for views, the degree of the action is limited in scale. Pruning must be
selective such as windowing, inter-limbing, skirting up, and thinning of the crown. Pruning is also
limited to 25 percent of any one tree crown in any pruning event for a minimum of one year
following. Vegetation cannot be removed until the area meets the other goals of the Management
Plan including establishment of a self-sustaining native plant community. This requires meeting the
100 percent soil-binding effective tree root zone standard and tree density and conifer tree cover
standards. If the area does not meet the goals of the plan, the proponent will be required to
conduct mitigation planting and monitor the planting. The requirement of meeting all goals of the
LMP prior to removing vegetation for views, applies to public and private views.
5. Invasive species will be removed using proper practices to prevent erosion. Herbicide application
will follow all federal and state requirements for their use near aquatic areas.
6. As removal of invasive vegetation and diseased trees will ultimately improve conditions and
facilitate establishment of planted native species, there is no compensatory mitigation.
Public Comments:
7. The lack of conifers in the Gulch has been partially influenced by abiotic factors such as slides that
can return an area to an earlier seral stage, but the ubiquitous lack of conifers that exists along the
City’s slopes and in Mason Gulch cannot be explained by the physical conditions alone. The lack
of conifers is also an artifact of historical disturbance from human logging and development.
Vegetation has also been affected by invasive weeds that can suspend succession.
It is common to find a transition from hardwoods to conifers in riparian areas as you move from the
valley floor to slopes. Forested riparian wetlands west of the Cascades that occur in this
transitional area are often located on steep slopes and lower valley walls with mixed coniferhardwood forests. Conifer species typical of forested wetlands include Western red cedar and
Western hemlock. The LMP management areas in the wetland and transitional areas include
Western red cedar which is suited to seepages and alluvial sites. Sitka spruce is also listed and
this species is found on moist sites, avalanche tracks, and alluvial floodplains. Western hemlock is
also suited to wet areas with organic soils.
Slides and the fluvial process of Mason Creek and its tributaries will continue to influence riparia,
but the area is still suitable for native conifers that prefer wetter conditions that the hillside seeps
provide and many should be expected to survive in these conditions.
Applicable Regulations and Policies:
8. The Comprehensive Plan provides the following policy guidance relative to open space, critical
areas, and public views:
•

GOAL UF–11 Preserve and protect open space corridors to ensure a healthy and
sustainable environment and to provide opportunities for Tacomans to experience nature
close to home.
****
o

Policy UF–11.2 Improve Open Space Corridors using a mix of tools including
natural resource protection, property acquisition, natural resource restoration, tree
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planting and landscaping with native plants, and ecological design integrated with
new development.
****
o

Policy UF–11.4 Recognize and promote the multiple benefits Open Space Corridor
preservation and restoration provides to the city, including more resilient plant and
wildlife communities, community health and well-being, stormwater retention, active
living, beauty, scenic resources, economic development, and sense of civic pride
and identity.
****

•

GOAL DD-6 Protect and preserve designated significant scenic resources, including public
views and scenic sites.
****
o

Policy DD-6.2 The following scenic views over public property and rights-of-way are
recognized as publicly beneficial to Tacoma. Other public views which can be
demonstrated to have similar value to the public may also be considered Public
Views:
****
c. Views from N. Stevens St. of Mason Gulch, Commencement Bay and Browns
Point
****

o

Policy DD-6.7 Maintain public views of prominent landmarks and building that serve
as visual focal points within streets or that terminate views at the end of streets.

o

Policy DD-6.8 Protect the integrity and stability of steep slopes during view
enhancement through creation of partial views and reforestation with view friendly
vegetation.
****

•

GOAL EN–1 Ensure that Tacoma’s built and natural environments function in
complementary ways and are resilient to climate change and natural hazards.
o

Policy EN–1.29 Protect processes and functions of Tacoma’s environmental assets
(wetlands, streams, lakes) in anticipation of climate change impacts.
****

•

GOAL EN–2 Protect people, property and the environment in areas of natural hazards.
****
o

Policy EN–2.5 Promote soil stability by retaining vegetation in erosion-prone areas.

o

Policy EN–2.6 Protect existing natural gulches, watercourses, ravines and similar
land features from the adverse erosional effects of increased storm water runoff that
is generated by new development, consistent with the Stormwater Management
Manual.
****

•

GOAL EN–3 Ensure that all Tacomans have access to clean air and water, can experience
nature in their daily lives and benefit from development that is designed to lessen the
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impacts of natural hazards and environmental contamination and degradation, now and in
the future.
****
o

Policy EN–3.8 Manage the quality and quantity of stormwater runoff entering
Tacoma waterbodies, so as to protect public health and safety, surface and
groundwater quality and the ecological functions of natural drainage systems.
****

o

Policy EN–3.15 Discourage removal of safe, healthy and appropriate trees located
on City property or within rights-of-way, while recognizing the abutting property
owners’ discretion to remove street trees with proper permitting.
****

o

Policy EN–3.19 Protect and retain wetlands, rivers, streams and lakes through use
of best management practices, managing and treating stormwater runoff, protecting
adjacent native vegetation, removing invasive plant species and limiting the use of
fertilizers/pesticides or other chemicals.
****

•

GOAL EN–4 Achieve the greatest possible gain in environmental health City-wide over the
next 25 years through proactive planning, investment and stewardship.
****
o

Policy EN–4.4 Protect native plant communities and discourage the spread of
invasive and noxious species.

o

Policy EN–4.5 Proactively seek not only to reverse the decline but to achieve the
greatest possible gain in habitat functions city-wide over the next 25 years.

o

Policy EN–4.6 Enhance native vegetation along wetlands, rivers, streams and
lakes. The City may require new planting of native vegetation and/or removal of
non-native species to restore ecological functions of riparian buffers where such
activities will enhance the corridor’s function.
****

o

o

Policy EN–4.13 Ensure that plans and investments are consistent with and advance
efforts to improve terrestrial and aquatic habitat connectivity for fish and wildlife by:


Preventing habitat fragmentation



Improving habitat quality



Preserving or creating habitat areas as feasible on new development and
redevelopment sites



Creating and enhancing Open Space Corridors that allow fish and wildlife to
safely access and move through and between habitat areas

Policy EN–4.14 Ensure that plans and investments are consistent with and advance
efforts to improve the diversity, quantity and quality, of fish and wildlife habitat and
Open Space Corridors, especially rare and declining habitat types and habitats that
support at-risk plant and animal species and communities.
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o

Policy EN–4.15 Ensure that plans and investments are consistent with and advance
efforts to prevent the spread of invasive plants, and support efforts to reduce the
impacts of invasive animals and insects.
****

o

Policy EN–4.18 Target habitat-related resources and programs within the
designated Open Space Corridors as depicted on the Open Space Corridors Map
by prioritizing areas with the greatest potential to reach their target habitat
community and condition.
****

o

Policy EN–4.24 Utilize dedicated funds generated through surface water fees to
conserve, restore and manage the City’s natural Open Space Inventory, pursuant to
achieving surface water management goals.
****

o

Policy EN–4.29 Ensure that plans and investments are consistent with and advance
efforts to improve the quantity, quality and equitable distribution of Tacoma’s urban
forest:
a. Strive to achieve a citywide tree canopy cover of 30 per cent by the year 2030
(“30-by-30”)
b. Require or encourage the preservation of large healthy trees, native trees and
vegetation, tree groves and forested areas as an element of discretionary land
use reviews
c. Coordinate plans and investments with efforts to improve tree species
diversity and age diversity
d. Invest in tree planting and maintenance, especially in low canopy areas,
neighborhoods with underserved or under-represented communities and within
and near Open Space Corridors
e. Promote the restoration of native trees and vegetation in Open Space
Corridors, buffers and shorelines
f. Encourage planting of native or climate adapted trees and vegetation
generally, especially in Open Space Corridors
g. Identify priority areas for tree preservation and planting in the development of
subarea, neighborhood and watershed plans

o

Policy EN–4.30 Increase awareness of urban forest best management practices,
including proper plant selection, planting practices and maintenance, invasive
species, insects and diseases and appropriate use of native species. Provide public
education about the detriment of invasive and noxious weed species to the urban
forest.

o

Policy EN–4.31 Recognize and increase the awareness of the benefits of street
trees and the urban forest and the threats to their health.

o

Policy EN–4.32 Continue to participate in the Tree City USA program which helps
the City manage Tacoma’s urban forest and educate the community about the value
of tree resources.
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o

Policy EN–4.33 Work with the Washington State Department of Commerce and
Department of Natural Resources Urban and Community Forestry Program to
manage and improve Tacoma’s urban forest as part of the Evergreen Communities
Act.

o

Policy EN–4.34 Plan and/or implement effective programs and/or actions that can
effectively achieve multiple urban forestry, open space, water quality and
stormwater management objectives.
****

o

Policy EN–4.37 Contribute to, and preserve the integrity of, the native remnant
forest both within and adjacent to the right-of-way. Encourage the planting of native
species or climate adapted trees and plants.

o

Policy EN–4.38 Encourage the selection of project, location and site condition
appropriate species as well as a diverse set of plant species, especially those that
support wildlife habitat.
****

•

Goal P-6 Manage natural areas and urban forest to protect unique urban habitats and offer
Tacomans an opportunity to connect with nature.
o

Policy P-6.1 Preserve, enhance, and manage natural areas and resources to protect
and improve their ecological health and to provide compatible public access.

9. TMC 13.11 provides the following applicable regulations:
•

TMC 13.11.140 Regulated Uses/ Activities
Pursuant to the requirements of this chapter, a site review or permit shall be obtained prior
to undertaking any of the following activities within a wetland, stream, fish and wildlife
habitat conservation area (FWHCA) or their associated buffer/management area, unless
otherwise covered under Sections 13.11.200 and 13.11.210.
****
B. Excavating, dredging, grading or clearing any soil, loam, peat, sand, gravel, rock,
vegetation, trees, or mineral substance;
****
D. Any act which results in draining, flooding, or disturbing the water level or table;
****
F. Destroying or altering vegetation through clearing, harvesting, shading, pruning, or
planting vegetation that would alter the character of the site; and
G. Any act or use which would destroy natural vegetation; result in significant change in
water level, water temperature,physical, or chemical characteristics of the wetland or
stream; substantially alter the existing pattern of tidal flow, obstruct the flow of sediment, or
alter the natural contours of a site.

•

TMC 13.11.210.B Activities Allowed with Staff Review.
****
9. Construction of pedestrian trails within the buffer of a wetland, stream, lake, pond, or
FWHCA is permitted, subject to the following criteria:
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a. The trail is constructed of pervious material such as bark chip or equivalent.
b. The trail does not cross or alter any regulated drainage features or waters of the state.
c. The trail shall be located within the outer quarter (¼) edge of the buffer, where possible,
with the exception for limited viewing platforms.
d. The trail system discourages pedestrians from using informal trails that are not part of the
designated trail system.
e. The trail is designed to avoid human disturbance to priority species and priority habitat.
f. Low impact trails shall not be later widened or upgraded to impervious trails that
encourage activities with greater impacts without additional review and required permitting.
g. Informational signs are required at trail heads, at a minimum, and are subject to City
approval.
10. Voluntary enhancement of a critical area or buffer that exceeds the provisions above in
13.11.200.B.5 may be allowed if the activity meets the requirements of this section.
****
b. Community Projects
Multi-party projects within designated Habitat Corridors or Open Space Areas, or
adjacent vegetated areas that form expanded corridors are encouraged. These
projects shall not include new destination facilities or high-intensity recreation
facilities as described in 13.06.560. A City approved habitat management template
or equivalent must be provided that has been reviewed and approved by all property
owners. In addition, the project is subject to the following:
(1) The primary focus is preservation and increase in biological functions through
the preservation and improvement of habitat, species diversity and natural features.
(2) Preserves and connect habitat corridors.
(3) Includes goals, objectives, and measureable performance standards
(4) Includes a monitoring plan and contingency plan.
(5) Trails shall comply with the provisions in Section 13.11.200.B.9.
(6) Buildings and paved surfaces shall be located outside of the critical area and
buffer.
(7) Picnic Tables, benches, and signage are allowed when they are located to avoid
and minimize impacts.
(8) A maintenance plan that describes the proper techniques and methods used for
on-going maintenance and preservation.
(9) The identification of a trained habitat steward who will be responsible for
overseeing volunteers, employees, and/or contractors for all aspects of the project
11. Hazard trees. The removal of hazard trees from the critical area or critical area buffer
that are posing a threat to public safety, or posing an imminent risk of damage to an
existing structure, public or private road or sidewalk, or other permanent improvement, may
be allowed following City staff review, or provided that a report from a certified arborist,
landscape architect or professional forester is submitted to the City for review and approval.
The report must include an evaluation for tree stabilization potential and removal
techniques for the hazard tree and procedures for protecting the surrounding critical area
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and replacement of native trees. Where possible, the hazard tree shall be left as a standing
snag and the cut portions shall be left within the critical area as habitat unless removal is
warranted due to fire hazard, disease, or pest control.
12. Tree Pruning. Tree pruning may be allowed provided a report from a certified arborist,
landscape architect or professional forester regarding the health of the tree is submitted,
and a functional impact analysis from a qualified professional evaluating the functions of the
critical area as a result of the pruning, is also submitted to the City for review and approval.
No topping, complete removal or impacts to the health of the tree shall be allowed.
****
TMC 13.11.220 Application Types
****
2. Minor Development Permit. A Minor Development permit may be issue when an
applicant cannot meet the minimum buffer requirements or where the Director determines
that the proposal will result in temporary, minor, or de-minimis impacts to the buffer or
critical area. The Director will consider th size of the area affected, the sensitivity of the
critical area and/or presence of priority species and habitat when determining whether the
impact is temporary, minor, or de-minimis. The project must comply with the following:
a. The project will not result in a permanent impact to the critical area that would
require compensatory mitigation; and
b. Mitigation is provided to restore the site to pre-development conditions, including
the maintenance of pre-development hydrological conditions and vegetation
conditions.
Conclusions:
10. Conserving wildlife habitat and protecting critical areas is a goal of the Washington State Growth
Management Act (GMA) and the City has provided policies to protect critical areas under its
Comprehensive Plan and development regulations in its Critical Area Preservation Ordinance
(TMC 13.11).
11. The Mason Gulch Landscape Management Plan addresses the Comprehensive Plan policies by
allowing for management of vegetation for public and private views while ensuring there will be no
loss in critical area functions and values. The plan will incorporate smaller trees at the top of slope
and will allow for the management of views while protecting the stability of steep slopes.
12. The proposed activities must meet the intent and requirements of TMC 13.11, ensuring there will
be no net loss in critical area functions and values. Alteration, clearing, and pruning of vegetation
have been regulated activities since 1992. The preservation of vegetation in critical areas is
essential to maintain the ecology of wetlands and streams and habitat for wildlife. In Geologic
Hazardous Areas, vegetation absorbs energy from falling rain, promotes infiltration, and reduces
erosion.
13. TMC 9.2 also provides regulations for the alteration of vegetation when it is on public property;
however, the provisions of the TMC 9.2 cannot be carried out without meeting the requirements of
TMC 13.11 when vegetation is located in a critical area or buffer. If the vegetation is not located in
a critical area or buffer, the provisions of TMC 13.11 would not apply. However, that is not the case
for this site.
14. The area contains moderate to high-risk landslide areas and the applicant has provided technical
information that substantiates that there is a risk of slides and with re-vegetation and proper
management, that risk can be reduced.
LU16-0272 Mason Gulch Minor Development Permit
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15. Under the current requirements of TMC 13.11.210.B, approval to alter vegetation can occur with
staff review when the alteration is for multi-party voluntary enhancement projects in Habitat
Corridors or Open Space Areas, pruning, and hazard tree removal. The LMP meets the criteria of
all three.
•

Multi-Party Voluntary Enhancement
(1) The primary focus is preservation and increase in biological functions through the
preservation and improvement of habitat, species diversity and natural features.
The LMP proposes restoration of 39 acres of open space area to increase the ecological
functions including slope stability. Provisions for removing vegetation for views and
public safety are included; however, the scale is limited and cannot occur without first
meeting the goal of establishing a self-sustaining native plant community. A multi-party
voluntary enhancement project can include other elements such as trails and small scale
amenities, but the focus must be for the preservation and increase of biological
functions. While alteration of vegetation for views and safety is allowed, it is secondary
and within the scope allowed under TMC 13.11 and the impacts will be temporary or
minor, and no more impactful than small-scale amenities that could be approved as part
of a multi-party voluntary enhancement project.
(2) Preserves and connect habitat corridors.
The plan seeks to preserve the vegetated corridor in Mason Gulch.
(3) Includes goals, objectives, and measureable performance standards
The plan includes goals, objectives, and performance standards that are needed as an
empirical basis for determining if project objectives have been achieved. The
Management Plan incorporates recommendations based on Best Available Science
(BAS) for restoration and enhancement projects. The plan considers the historical site
conditions, continuing geological processes, and reference ecosystems present in the
Puget Sound lowlands.
(4) Includes a monitoring plan and contingency plan.
Monitoring and adaptive management are part of the LMP.
(5) Trails shall comply with the provisions in Section 13.11.200.B.9.
No trails are being proposed at this time.
(6) Buildings and paved surfaces shall be located outside of the critical area and buffer.
No buildings or paved surfaces are being proposed.
(7) Picnic Tables, benches, and signage are allowed when they are located to avoid and
minimize impacts.
No picnic tables, benches, or signage are proposed at this time.
(8) A maintenance plan that describes the proper techniques and methods used for ongoing maintenance and preservation.
The LMP includes ongoing maintenance with proper techniques for erosion control and
control of invasive and noxious weeds.
(9) The identification of a trained habitat steward who will be responsible for overseeing
volunteers, employees, and/or contractors for all aspects of the project
The City Department of Environmental Services will be managing the project site and
City staff will be responsible for overseeing all aspects of the project.
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•

Prunning - The proposed Management Plan meets the current requirements for pruning,
which requires a functional impact analysis. The plan provides a process to allow for
maintenance of views while preventing degradation of critical areas including Geologic
Hazardous Areas. Vegetation cannot be altered without first demonstrating the area meets
the other goals of the management plan.

•

Hazard Tree Removal - The management plan requires assessment of hazardous trees by a
qualified professional before removal, meeting the requirements for hazard tree removal.

16. Though the proposed Management Plan meets the requirements of a multi-party voluntary
enhancement project, the applicant has chosen to seek approval of this project through the Minor
Development Permit process to ensure the project will be vested as it is a long-term project
requiring management for 20 years.
17. A Minor Development permit may be issued when activities will occur within a critical area and/or
buffer, and the Director determines that the impacts are temporary, minor, or de-minimis. TMC
13.11.220 sets out the following criteria for a Minor Development Permit:
a. The project will not result in a permanent impact to the critical area that would require
compensatory mitigation; and
The LMP proposes voluntary re-vegetation that is not compensatory mitigation. The
Management Plan does include allowances for alteration of vegetation for views and public
safety, but the scale is limited and cannot occur without meeting the goals of establishing a
self-sustaining native plant community.
b. Mitigation is provided to restore the site to pre-development conditions, including the
maintenance of pre-development hydrological conditions and vegetation conditions.
There is no mitigation being provided to restore the site to pre-development conditions
since the proposal does not include typical development such as a building or improvement
that will negatively impact the area. Instead of the typical development proposal, the
regulated activity that is being reviewed is voluntary re-vegetation that should benefit
hydrologic and vegetation conditions.
c. For buffer modification, the project meets the following:
(1) Buffer averaging as allowed within Sections 13.11.330 and 13.11.430; or
(2) Buffer reduction as allowed within Section 13.11.330.
The applicant is not proposing buffer averaging or reduction.
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Attachment “C”

CITY OF TACOMA

747 Market St.
Tacoma, WA 98402
(253) 591-5030

Planning and Development Services
tacomapermits@cityoftacoma.org

REVIEW COMMENT MEMO

RECORD # LU16-0272 - LAND USE Mason Gulch Landscape Management Plan

GENERAL COMMENTS
Comment
Advisory comments:
1) Work at the 80% or greater areas should occur prior to down slope improvements to prevent the likelihood of erosion/slide impacts on
already completed areas.
2) The Robinson Noble geotechnical report supports maintenance of the dewatering system at the base of the hill to prevent more slope
instability issues. While this vegetation management plan addresses surficial slope stability of the hillside, continual failure of the dewatering
system has significant potential to impact subsurface water levels that will adversely impact slope stability on a larger scale. Separate
procedures should be prepared to address the aging dewatering system and potential upslope and downslope property risks if not
addressed.

Reviewer
CKUNTZ
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From:
To:
Subject:
Date:

Sherrie Duncan
Brenner, Shannon
Mason Gulch -Permit # LU16-0272
Friday, February 10, 2017 8:00:08 PM

I have owned a house and lived in the neighborhood for 20 years. My daughter went to Sherman
Elementary and now goes to Mason Middle School. In the next phases of the project, please open
the area to the public and develop a trail system with access from the water to Stevens.
  Developing a useable urban greenspace with a hiking/walking trail to create a loop with the nearby
Puget Creek trail system would be an incredible public asset that would allow for outdoor education
and exercise.
Thank you,
Sherrie Duncan
Principal Fish Biologist / Restoration Ecologist
Sky Environmental LLC
c. 253.255.8634 | sherrie@skyenviron.com | www.skyenviron.com

From:
To:
Subject:
Date:

Paula
Brenner, Shannon
Mason Gulch LMP comments
Sunday, February 12, 2017 1:19:09 PM

February 23, 2017

To Whom It May Concern:
Re: Comments on proposed Land Mangement Plan for Mason Gulch

I am a resident of the West End of Tacoma who spends a great deal of time in the
Ruston/Mason Gulch/Puget Park area. I have several concerns regarding the proposed
management plan.

While the idea of planting conifers to stabilize the soil would be great on some areas, I don’t
feel this is appropriate for most areas of Mason Gulch. This area is steep, with a myriad of
seeps and springs. This leads to unstable soil which results in shallowly rooted “disturbance”
trees such as alders and maples. Wanting native conifers in these conditions does not mean
that conifers can flourish in these conditions. The soil, slope and drainage conditions dictate
what vegetation can be successful over the long run. Current conditions at Mason Gulch
dictate that this area should (and will, regardless of opposing efforts) remain in a relatively
early successional condition. Interplanting some native conifers in appropriate, drier soils
should be successful and can increase habitat diversity and soil stability, but please do not try
to convert Mason Gulch to conifers by reducing or altering hardwoods that provide what soil
stability there is in steeper wet areas.

Your document is entirely contradictory regarding coppicing trees. It clearly states that
coppicing/topping/pruning leads to tree disease and shorter life span for these trees, yet the
LMP is proposing further coppicing. It is inconsistent to be concerned about the life span of
these trees and then take actions that you acknowledge will reduce the life span of these trees.
Please stop this practice.

Please acknowledge that the down wood and snags that exist (and will exist in the future) are
critical habitat components to wildlife. This gulch is a relatively large block of refuge for a
number of our native wildlife. Please maintain numbers of down logs and snags that will
provide sufficient habitat for our native wildlife, increase soil stability and improve water
quality.

While I 100% support reduction/elimination of invasive plant species I have concerns about
use of foliar herbicides in an area that carries water directly into a stream and into Puget
Sound. I confess I’m not informed on the regulatory requirements for herbicide use by the
City of Tacoma in this type of situation, but it concerns me. What further examination of
specific herbicide targeting will occur prior to application?

Pruning trees for public (or private) views is inconsistent with your acknowledgement that this
action increases tree disease and reduces tree lifespan. What is the main objective here? Soil
stability and public safety area high on your list so if you are really interested in slope
stability, water quality, wildlife habitat and public safety you will eliminate this practice from
your LMP. Trying to dodge this issue with an attempt to establish dominant conifers in these
conditions is unlikely to succeed. Maintaining the two views via targeted native plant
establishment from two areas (Mason and from the grassy area on 37th) seems reasonable and
aligned with City’s desire to provide public views.

I understand you are likely under pressure from nearby landowners, but allowing private view
management under this LMP is completely inappropriate. Allowing the people’s public lands
to be micromanaged for private monetary and aesthetic gain is inappropriate. This seems to be
acknowledged in your LMP right before you explain how it will be allowed:
“…property owners have no common law right to a view across neighboring properties
(Asche v Bloomquist, 2006). Within the Tacoma city limits, public views have been
designated and acknowledged as part of the City’s comprehensive plan; however, private
views are not part of the comprehensive plan.”
Please remove the ability for private persons to manage this public space from your LMP.
As for erosion control efforts I would urge you to minimize use of non-native seeding. There are
native species techniques that should be applicable to most of the affected project areas.
I applaud the City for actively managing public space in a manner that will attempt to provide the
most overall benefit. Tacoma needs trees, high water quality and habitat more than ever. It is
important to us that our tax dollars are being spent in a way that improves all of our lives.
Thank you for your consideration.
Paula Larson

From:
To:
Subject:
Date:

Radice, Desiree
Brenner, Shannon
FW: Mason Gulch
Monday, February 13, 2017 2:21:42 PM

Comments received.
Desirée K. Radice (formerly Pooley)
COT Environmental Services
Environmental Programs Group
o: 253.502.2126
m: 253.820.0554
e: dradice@cityoftacoma.org

From: Clare Loughlin Swanes [mailto:cmloughlin@hotmail.com]
Sent: Monday, February 13, 2017 2:03 PM
To: Radice, Desiree
Subject: Mason Gulch

Ms Radice,
Thank you for the email regarding the Mason Gulch Landscape Management Plan. I believe
comments are allowed until today, Feb 13., but I cannot find the comment section, nor the
date stated for commenting time, so I hope I can make our comments here, with you.
My family purchased a house on Mason Ave that directly faces the gulch 18 months ago. We
were thrilled to have been able to buy a home with such a stunning view of the water and of
Mt Rainier. Then we started hearing rumors of making the Gulch like Puget Park. Or that the
City won't help maintain the neighborhoods views as they had in the past. We were new to
the Gulch talk and not sure what to make of it.
Hearing that there are plans to make sure the Gulch hill sides stay intact and secure from
landslides is comforting. The possibility of a trail down the Gulch (as I hear there once used to
be) in intriguing. We hope if it ever gets put into a LMP again, that it makes for nice
explorations of the gulch for community members while not infringing on the privacy of the
home owners around the gulch. We are not too keen on the idea of losing our view. It is
spectacular. We do not have any evergreens or tall deciduous trees blocking our view, even in
full summer foliage. We hope that can stay as close to its current state as possible with the
needed plantings the city is expecting to do for the integrity of the slopes.
In what we read in the Public Notice papers, there is the possibility of the surrounding
neighbors to have input into the pruning for private views. I think this is for those neighbors
whose property is actually abutting the gulch, not those of us with a street between our

homes and the gulch. This leads me to believe that we would not have any say in the view
alterations that might happen with the new planting plan. However, based on where our
house is located, I don't know if this is considered a public view location. (We have people
stopping daily to take in the vistas from our stretch of Mason; I often seen people taking
photos or enjoying a scenic lunch in their vehicle.) I think, we would just like to know what
what going to happen to our view specifically, as I'm sure all the neighbors would like to
know, over the next 1-20 years. It would have been nice if a representative had come to each
neighbor and pointed out and discussed what would be done with the slopes that are directly
in front of their home or view from their home. Maybe this did happen, and we just weren't
home for it. Or maybe this happened at the meetings, none of which we were able to attend
(once we knew about them after moving into the neighborhood). This is our main concern, to
know what will be happening directly across the street from us on the gulch slopes.
Ground water, steep slopes and the high possibilities of earth quakes can create some nasty
landslides, and we appreciate the city wanting to make sure all areas of Tacoma are as secure
as possible while maintaining the beauty and natural integrity of our neighborhoods. We
hope that our spectacular view from our recently purchased home doesn't become blocked
down the years as new plants grow to their full heights.
Thank you for your time in reading this email,
Clare & Ross Swanes
3912 N Mason Ave

From:
To:
Subject:
Date:

Lowell Wyse
Brenner, Shannon; Radice, Desiree
mason gulch management plan
Monday, February 13, 2017 8:56:41 PM

Greetings,
I am a downtown Tacoma resident, member of the Sustainable Tacoma Commission, and founding
organizer of Tacoma Needs Trees, a grassroots group working to improve the tree canopy in Tacoma.
I fully support the proposed Mason Gulch Management Plan, which would make quantitative and
qualitative improvements in Tacoma's tree canopy coverage while providing other essential ecosystem
services, moving the City closer to its long-term goals (as stated in the Comprehensive and Strategic
Plans) of making Tacoma a healthier and more sustainable place for all of us to live.
As a large parcel of City-managed open space, Mason Gulch has an outsize importance in Tacoma's urban
forest. The proposed plan is designed to protect this important community asset, whose social and
environmental benefits—including improved air and water quality and climate resilience—cannot be
easily replaced.
It is my hope that this Management Plan will be implemented, not only for the sake of the neighborhoods
on the North End, but also as a model for more active and comprehensive management of City-owned
open space.
Sincerely,
Lowell Wyse
307 South 29th Street

Attachment “D”

City of Tacoma Departments
Response to comments from Craig Kuntz, Planning and Development
1) Your comment is noted. Work will only be considered in areas where slopes are greater
than 80% when invasive species are present that are critical to plan success with an
additional geotech review specific to the species eradication activities.
2) You are correct, the intent of our application is not to address the historic collection
pipes. The pipes referred to in your comment were installed sometime between 1883 and
1926 (Robinson, Robertson & Associates, 1964) by previous owners, making them at least
90 years old. They are currently in poor condition likely diverting only a fraction of their
original flow or physically failing altogether (Robinson Noble Geotechnical Report, 2016;
GeoEngineers Baseline Conditions Assessment Report, 2014). These pipes were installed
to collect drinking water and not with the specific intent or purpose to dewater the hillside.
They were not intended to address slope failure or specifically engineered to improve slope
safety and stability, albeit inadvertently they perform or performed that function. While
we acknowledge the presence and condition of the pipes, the Open Space Program has the
mission to “manage and maintain parcels in a manner that, in addition to other benefits,
increases the stormwater benefit for public good through increased vegetation diversity,
tree canopy cover, and overall absorption”, all of which increase slope stability. While our
mission does indeed secondarily promote slope stability at Mason Gulch, it is not within
our current scope to install engineered hardscape materials for slope stabilization. The
Robinson Noble Geotechnical Report (2016) has been provided to other City staff so they
might consider slope stability in relation to other City processes and infrastructure. In
reference to homes located upslope of Mason Gulch, it is assumed that the construction of
these homes adhered to the development regulations imposed at that time.
Response to comments received via email on 03/24/17 from Shannon Brenner
You are correct, Management Units (MU) 3, 4, and 5 do exhibit a more intact forest and
function with fewer invasive species, as well as slopes that are not as steep as those found
in MU 2 or as much invasive species coverage as MU1. Removal of invasive species and
native species replanting will be localized in MU3, 4, and 5, with enhancement plantings
installed throughout as needed. The location and number of plantings will be recorded,
inspected with annual walk-throughs, and plant counts documented. The survival rate will
be estimated each year for 5 years, and replanting will occur if the survival rate falls below
a set threshold.

Response to comments received via email on 01/26/17 Karina Stone, Site Development
Group
Your comment is noted. The project will comply with the City of Tacoma Stormwater
Management Manual, Side Sewer and Sanitary Sewer Availability Manual, Tacoma
Municipal Code 12.08, Tacoma Municipal Code 2.19, Tacoma Municipal Code 10.14, Tacoma
Municipal Code 10.22 and the Right-of- Way Design Manual in effect at time of vesting land
use actions, building or construction permitting.

State of Washington Department of Ecology
Response to comments received 02/13/17 from Eva Barber, Toxics Cleanup Program
After reading the comments and suggested websites, along with a phone discussion with
Eva Barber on April 5th, 2017, the following changes were made to the existing Health and
Safety Plan (see changes below in red).

5.3 Arsenic and Lead Contamination

The ASARCO copper smelter was located in Ruston, Washington and operated for almost
100 years. During this time, discharges from the 562 foot (ft) smokestack caused soil
arsenic and lead contamination over an area of approximately 1,000 square miles. This
area is known as the TSP. The federally designated Tacoma Smelter Superfund Site is
located in the TSP and includes the town of Ruston and portions of the City. See Figure 1 of
TSP Soil Management Plan.
5.3.1

Nature of Hazard

Air
Soil

Surface Water

5.3.2

5.3.2.1

Describe: Potential inhalation of contaminated dust particles.
Describe: Potential for direct contact with or ingestion of
Contaminated soil.
Describe: Potential for direct contact with contamination in surface
water that has come into contact with contaminated soil.

Personal Protective Equipment
Level of protection

Level D. If airborne particulate matter is observed, engineering controls, such as
wetting of the soil, must be implemented. Consult with the City project manager in the
event that conditions do not allow for the control of airborne particulate matter.
5.3.2.2

Protective Equipment

Field clothing; long sleeves and pants, rain gear (weather-dependent). Highly visible
safety vests while working near heavy equipment.
Gloves; Type: Nitrile
Safety Glasses; Type: with Foam inserts
Dust Masks
Hard Hat: As required per standard City safety protocols
Safety Boots with Steel Toe/Shank: As required per standard City safety protocols.
Disposable Suit; Type: Tyvek® or similar product
Decontamination

5.3.2.3

Personal Decontamination

Wash hands and face with water and soap. Minimize hand to mouth actions while on
site.
Field clothing worn while working in potential TSP contaminated areas should be
bagged in plastic and kept separate from other items of clothing. Clothes should be washed
separately. Boots worn on-site should be checked to remove any visible soil or mud using
paper towels (which will be disposed of in plastic bags), and sprayed using Alconox® soap
wash and tap water if necessary. It is recommended that boots be removed and bagged onsite or before entering a household. Additional protective clothing will be made available
by the City and disposed of in plastic bags.
5.3.2.4

Equipment Decontamination

All non-dedicated equipment will be decontaminated using the following steps on site:
1) remove large soil debris using paper towels and discard paper towels in trash bag
2) tap water and Alconox® soap wash (using spray bottle)
3) tap water rinse (using spray bottle)

Response to comments received from Chris Montague-Breakwell, Water Quality
1, 2, & 3) There is no broad scale clearing to take place within the 39-acre open space.
Holes will be dug for planting and in some cases soil will be disturbed for keying in erosion
control materials, however disturbance is minimal, and estimated to be less than 0.7 acres
over a seven year period. The majority of these landscaping actions will take place in
Management Units 1 and 2, providing 300 feet or more of healthy forested area downslope
or between work area and wetland for any dislodged soil particles to fall out. In addition
there is a settling pond located at the bottom of the main stream leading to Commencement
Bay. Sediment accumulation in this pond is closely monitored and removed as needed.
Additional sediment control measures will be taken for work done near the stream, which
may include wattles and sediment fences.

After discussing the project via telephone with Mr. Montague-Breakwell on April 6th, 2017,
it was determined that a Construction Stormwater General Permit was not needed for this
project, as less than 1 acre of soil would be disturbed over the lifetime of the project.
Additionally, at this time, there are no known soil or groundwater contaminants present on
site. Temporary erosion and sediment control measures will be used in areas close to the
stream.
Citizens of Tacoma

Response to comments received via email on 02/10/17 from Sherrie Duncan
Funding for the Open Space program comes from stormwater utility rates for the purpose
of improving stormwater benefits – water quality and water quantity – therefore these
funds cannot be used to create or maintain recreational trails. However, Environmental

Comment [DR1]: Are we actually sampling
something?

Services, as the property owner, is not opposed to allowing recreational trails to be created
on our property.

Response to comments received via email on 02/12/17 from Paula Larson
-Mason Gulch was previously a North Pacific Maritime Mesic Wet Douglas-Fir-Western
Hemlock Forest ecosystem that was logged. The goal is to restore Mason Gulch to this
target ecosystem and improve species diversity.
-Only trees that were previously coppiced and damaged will have stems removed. These
efforts attempt to retain some soil stabilization while allowing light to reach newly planted
trees. As new trees grow, they will provide increased soil stabilization that would
otherwise be lost as these previously coppiced trees die and fail.
-The landscape management plan calls for leavings downed logs and snags to provide
habitat when safe and appropriate.
-Digging roots out from the hillside is dangerous as it disturbs a significant amount of soil
and area. In these situations, herbicides are chosen as a best management practice used to
kill the vegetation while leaving the fibrous root mass. Only herbicides considered safe for
use in aquatic habitats will be used and applied by licensed staff per the label.
-Trees are not being planted to create views for any specific property. After a healthy,
forested ecosystem is established in the gulch, it is anticipated that a process will be in
place that will allow residents to make requests for tree pruning, which may occur if the
proposed action complies with the management plan requirements.
-The Open Space program plants native species except in the case where climate-adapted
species have been chosen for their slope stabilization characteristics.
Response to comments received via email on 02/13/17 from Clare Swanes
Please reference sections 3.4, 4.1.7, and 6.2 of the Landscape Management Plan as this should
address most of your questions.www.cityoftacoma.org/Mason. Please contact City staff at 253404-6905 to discuss any additional concerns.
Response to comments received via email on 02/13/17 from Lowell Wyse.
The City appreciates your support and does indeed intend to implement the proposed Landscape
Management Plan for Mason Gulch. The only changes to the plan include the addition of
sediment control structures to protect the water quality of the stream, improved monitoring
efforts in Management Units 3-5, and improvements to the Health and Safety Plan.

