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Introduction

In April, 2014 American Forest Management, Inc. (AFM) was contacted by the Sudden Valley Community
Association (SVCA) to conduct a forest health and management plan. That effort was postponed until
February, 2015 when AFM was again contacted, this time by Wilson Engineering, Bellingham,
Washington to conduct the same assessment but with an emphasis on the maintenance and
improvement of water quality in Lake Whatcom with respect to run-off from SVCA. The following
report summarizes that effort.
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Executive Summary

1.) The Sudden Valley Residential Development comprises about 1,576 acres with about 7,000
residents. The development is unique in that it is set within a forested area where tree removal and
trimming is regulated in order to preserve the environmental and aesthetic features of the site.

2.) Wilson Engineering of Bellingham Washington is conducting an analysis of and implementation
supervision of surface water run-off into Lake Whatcom. The objective is to reduce and mitigate for
naturally derived phosphorous delivery into the lake that serves as the water source for the City of
Bellingham and environs.

3.) Wilson contracted with American Forest Management, Inc. of Kirkland, Washington to conduct a
forest health assessment on community owned lands (SVCA) that includes an overview of the
forest condition, timber harvest potential, hazard tree identification, fire risk, a review of tree
removal and pruning guidelines and tree canopy restoration mitigation.

4.) The forested areas on SVCA lands include 304 distinct areas totaling 478 acres, identified as
Management Units (MU’s) on the 701 SVCA owned acres. These MU’s are mostly in the form of
narrow buffer strips, vacant lots, parks and larger undeveloped upland areas on steep ground south
of the residential area as well as in a developed but currently unused campground site.

5.) AFM utilized an assessment procedure used regionally in urban forest areas known as the Forest
Land Assessment Tool (FLAT) that visually ascribes 30 attributes to each MU including tree data,
shrub and ground cover data and invasive species presence.

6.) The FLAT process resulted in a generally healthy forest assessment at SVCA with typical tree vitality
and low invasive species presence.

7.) Timber harvest potential is limited by the close quarters in developed areas, steep unstable slopes
in upland areas and/or previous removal of timber.

8.) The hazard tree identification process, hampered by lack of precise land ownership maps, resulted
in locating twenty-eight trees or groups of trees assessed as imminent hazards to human or human
developed structures that are recommended for removal. Hazard trees were identified that had
visible significant defects (wood decay) and that are within reach of high use areas.

9.) The risk of wildfire at SVCA is present due mostly from the dense residential use that could spread
into the natural forest environment. However, fire risk abatement is practiced in much of the area
by removal of lower tree limbs, removal of tree debris, community education and the presence of
robust interagency fire suppression capabilities in and nearby SVCA.

10.) SVCA has a written policy addressing tree removal and tree pruning practices and debris
abatement. The policy is adequate but lacks tree replacement or mitigation plans. This report
provides a brief summary of practices to address this item.
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11.) Tree pruning and maintenance guidelines are provided as part of this report.

12.) Canopy restoration opportunities and mitigation areas are found at tree removal sites and the
marina park area.
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Figure 1
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I. Current Forest Health and Condition

Overview and History of Sudden Valley

Sudden Valley is a community of about 7,000 residents on 1,576 acres on the southwest shore of Lake
Whatcom in Whatcom County Washington. The lake is the water source for some 80,000 residents in
the City of Bellingham area. Development of a former farm and forest area began in the late 1960s with
construction of an 18-hole golf course and community infrastructure. Residential development has
continued since that time, however some lots have been acquired by the community as being
unbuildable or have reverted for other reasons. Community activities are regulated by written
governing documents including Architectural Control Guidelines (ACC) which address home-site
development and the preservation of environmental and aesthetic resources within the forested
setting.

According to the ACC Guidelines at least 50-percent of each residential lot must remain in open space
with no structural encroachment. Additional undisturbed areas are required to buffer sensitive areas
around water features. Native vegetation, including trees is to be preserved to the greatest extent
possible and tree and tree limb removal are governed by the guidelines. It is the unique setting, the
health of the forest and the effect of forest changes on the environment and water quality that are the
subject of this report. The focus herein is on Sudden Valley Community Association (SVCA) owned
properties.

Community goals include the maintenance of healthy forests, to provide an aesthetically unique
environment for the residents, to provide fire protection and to maintain and improve water quality in
Lake Whatcom. AFM set about to assess the health of the forest, to identify individuals and groups of
trees with potential to fail and cause harm, to assess wildfire risk, and to plan for vegetative mitigations.

Methodology

Wilson Engineering provided a GIS (electronic maps provided from Whatcom County) parcel layer for
SVCA that contained a land-use / ownership designation for each tax parcel. This was used to determine
the survey area. A high resolution, leaf off, orthophoto dated 2010 was also provided. The parcel layer
has significant positional errors when compared with the orthophoto. (The parcel boundaries are not
correct) A certain amount of interpolation is required to estimate where the project area boundaries
fall on the imagery. No attempt was made to correct parcel boundaries.

The parcels that comprise the project area were dissolved using GIS to remove any interior parcel
boundaries. The resulting map or management units, (MU) were then broken into smaller units or
polygons based on forest canopy cover type as viewed on the orthophoto. They were assigned a land-
cover type of forest, natural, landscape, hardscape, or water. The minimum size for an MU is typically 5
acres, unless the type is surrounded by distinct non-forest types or property boundaries. Significant and
distinct non-forest areas may be delineated down to 0.1 acre. Many very small MUs were delineated in
this process due to their separation by roads or other features. Each MU was assigned a unique
identification number which was used to identify it during the field data collection phase. Please refer to
the fold out map, back cover.
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A total of 304 individual forested polygons on the 701 acre SVCA ownership were identified. Those
polygons total 478 acres. Land cover designations are based on forest canopy cover. In summary, those
areas with more than 25% canopy cover are considered forested. Natural areas have less than 25%
cover and the other categories, water, landscape and hardscape are non-forest or are affected by
human processes. Table 1, based on the 701 SVCA acres summarizes the forest cover findings.

The ownership is summarized in Table 1 by land class.

Table 1
Land Cover
Forest 67%
Natural 1%
Water 4%
Landscape 28%
Hard scape trace

Please refer to Addendum I, Forest Landscape Assessment Tool (FLAT). This manual developed by the
Green Cities Research Alliance allows land managers to rapidly assess landscape conditions and
prioritize activities in order to begin the process of forest restoration. The MUs were then inspected by
forester/arborists and data was gathered with reference to forest health. Upon completion of the field
survey, GIS data from the survey crew was merged, compiled, and edited. A threat matrix number was
calculated based on canopy cover percentage and invasive plant ratings determined in the field for each
map unit. The final Map Unit GIS dataset contains the spatial polygon data along with the entire
associated field observations collected in the field.

The field assessment includes identifying 30 attributes of each MU. In summary, those attributes
include the primary, secondary and tertiary tree species, their size age and vigor. Then regenerating
tree species are noted by species and size. Woody and herbaceous vegetation is briefly examined.
Throughout the process, disease, insect and the presence of tree failure is noted. Once the data is
collected, a Tree-iage Matrix is developed. Identifying and prioritizing areas in need of management is a
key output of the FLAT process. Attributes assessed in the field are used to produce a qualitative value
for two axes of a matrix. At SVCA, forest composition (y-axis) and forest threats (x-axis) were used. The
matrix combines the attribute information to produce a classification value for each MU.

The result of the analysis is a “Tree-iage” table ranking the MUs on a scale of 1-9 from low to high
priority for restoration activities. Forested areas, growing naturally without significant health or
invasion by non-native species are graded low and those areas in poor health, with high percentages of
hardwood trees and non-native invasive species rank high, meaning that corrective action should be
taken to maintain forest health.

Identifying and prioritizing areas in need of management is a key output of the FLAT process. Attributes
assessed in the field are used to produce a qualitative value for two axes of a matrix. At SVCA forest
composition (y-axis) and forest threats (x-axis) were used. The matrix combines the attribute
information to produce a classification value for each MU.

American Forest Management, Inc. Page 8
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Figure 2

Triage Matrix

In the figure at the right, values 1-3 represent MUs with a tree
composition that has high ecological value, and so are important to
protect and maintain. Values 2 and 3 also represent the presence of a
forest health threat and could be prioritized for restoration or
maintenance. On the other end of the spectrum, a MU with a value of
9 has a high threat presence and a lower tree composition, and
therefore may not be not be as high a priority for management
actions.

How the results of the matrix analysis are used in subsequent land
management decisions is up to each FLAT user. FLAT provides an
ecological input for land management decision-making. The
combination of field data collection, flow chart processing, and
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classification of MUs using the matrix can be used to prioritize future management actions and

monitoring.

Summary of Findings

Addendum Il contains the detail showing the attributes for each MU. The following table summarizes

the SVCA forest overall.

Table 2
SVCA Forest Summary
Canopy Cover Age Class Size Class
Species Years Diameterinches
Douglas-fir 46% <29 8% 0-5" 5%
Cedar 33% 30-49 3% 6-10" 12%
Alder 14% 50-99 87% 11-20" 51%
Cottonwood 5% >99 2% 21"+ 29%
other 2%

Stocking
canopy cover
<10% 0%
10-39% 0%
40-69% 18%
>70% 82%

The forest areas are generally described as Douglas-fir and/or cedar, 50-99 years in age, ranging from
11-inches to well over 20-inches in diameter, well stocked with a canopy cover exceeding 70% closure

82-percent of the time. This describes a mature forest.

American Forest Management, Inc.
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Figure 3

Threat Matrix
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A larger version of this map is provided in the back cover. However in a nutshell, the natural processes
of the SVCA forest are interrupted. The presence of the dense residential development, removal of
small understory trees, removal of dead and dying trees, fire suppression, and debris removal as per
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ACC guidelines have all disturbed natural processes. Exceptions occur in inner portions of the larger
MUs such as #, 277, 278 and 283 which are largely undisturbed since timber harvest some 80 years ago.
The forest composition, mostly Douglas-fir and western red cedar represent trees with the
demonstrated the vitality found in many undisturbed forests, but vigor has been compromised by the
environment at SVCA. At the same time there is very little indication of invasive species presence.

Without disturbance the SVCA forest would have continued on its course toward an “old growth” forest
or late seral stage condition. Old-growth features include complex and diverse tree-related structures
that provide diverse wildlife habitat that increases the bio-diversity of the forested ecosystem. The
concept of diverse tree structure includes multi-layered canopies and canopy gaps, greatly varying tree
heights and diameters, and diverse tree species and classes and sizes of woody debris. Old-growth
forests tend to have large trees and standing dead trees, multi-layered canopies with gaps that result
from the deaths of individual trees, and coarse woody debris on the forest floor. (Naturally Wood, British

Columbia’s Forest Diversity. British Columbia Forest Facts) With disturbance, for instance removal of dead limbs, hazard

trees and woody shrubs, then the total components of the forest will not exist, rather we have only
large trees. With no disturbance, the predominately Douglas-fir forest now existing would convert to
western hemlock and western red cedar, shade tolerant species (0regon Conservation Strategy. Oregon Fish and

wildiife). That process is now interrupted.

That said the FLAT assessment which relies heavily on conifer composition and invasive species presence
to categorize forest health, finds a healthy but simple forest....just not a totally natural one.

Section Ill, Hazard Tree Summary which follows, points out how residential use affects the forest and
the ensuing development of hazard tree situations and high risk conditions.
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Typical managed-single layer forest (simple structure)
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II. Forest Management Action Items

Suggested Actions
We found no items requiring urgent action with respect to forest health. Exceptions are noted in the
Hazard Tree Summary which follows.

We were asked to consider timber harvest potentials aside from forest health tree removals. In
particular we looked at the “Gate Five” area, MU # 283, and in the Austin Creek Area, MUs #277, 278
and 285 as well as MUs 120 and 122 at the Campground. The following Table summarizes our
thoughts on these areas.

Table 3

Timber Harvest Potentials

MU Harvest Comment

#283 Landslide Hazard Zone—Limited Access Above Lake Whatcom Blvd

#277, #278 | Limited Access at Woodrush Ct and Loganberry Ct. —Sensitive areas above Austin

Creek
#120 Difficult Access--- Sensitive Area above fish bearing stream
#122 Previous partial harvest for campground development

For these reasons we find no commercial timber harvest options compatible with the overall objectives
of the SVCA.

Future Condition

The most striking statistic in Table 2, above is found in the Age Class Column where 89-percent of the
trees at SVCA are 50 years or older. This generally reflects the vitality of the Douglas-fir and cedar
components which can live hundreds of years. However, tree growth rate and vigor tend to decline
after 50 years. The obvious conflict then is that as forest debris is removed, houses built and other man-
caused activities take place, the forest does not continue on its natural path. Instead, the forest grows
into a one dimensional stand and as it matures it causes additional problems with the residential use
underneath.

With disturbance, for instance hazard tree removal and additional residential construction, mitigation
replanting that we recommend in Section V will likely result in a second growth Douglas-fir and/or
western red cedar forest. By the standards of the FLAT process, this is still a healthy forest—just
different than a natural one.

American Forest Management, Inc. Page 13
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II1. Hazard Tree Summary

Methodology

The sheer numbers of trees as well as the difficulty in determining precise tree ownerships has
hampered hazard tree identification on the SVCA property. We did identify twenty-eight trees or groups
of trees as high risk hazards and those are marked with pink ribbon. (We note that upon re-inspection,
some ribbons had been removed) In addition we identified groves of trees with significant defects and
have indicated those on maps and in tables in Addendum IV and in the back cover. These areas would
need on the ground property line identification in order to determine ownership.

Tree hazards include dead or dying trees, dead parts of live trees, or unstable live trees (due to
structural defects or other factors) that are within striking distance of people or property (a target).
Hazard trees are those with defects that have the potential to cause property damage, personal injury

or fatality in the event of a failure. (Hazard Tree Guidelines for Forest Service Facilities. USDA Report #R0-12-01). In @

nutshell, a tree with a defect (decay, mechanical failure, etc.) that is likely to cause failure of all or part
of the tree that is within striking distance of a man made structure or human use area is a hazard.

The standard process for assessing risk is termed Visual Tree Assessment (VTA). This process is a visual
inspection that looks for obvious indications of defect and targets.

The tree assessment process involves the examination of many factors:

e The crown of the tree is examined for current vigor. This is comprised of inspecting the crown
(foliage, buds and branches) for color, density, form, and annual shoot growth, limb dieback and
disease.

o The bole or main stem of the tree is inspected for decay, which includes cavities, wounds, fruiting
bodies of decay (conks or mushrooms), seams, insects, bleeding, callus development, broken or
dead tops, structural defects and unnatural leans. Structural defects include crooks, forks with V-
shaped crotches, multiple attachments, and excessive sweep.

e The root collar and roots are inspected for the presence of decay, insects and/or damage, as well as
if they have been injured, undermined or exposed, or original grade has been altered.

e The vicinity of human occupations or use, and potential property damage.

Inspection methods included examining the trees from ground level that may include binoculars and sounding
trunks with a mallet. At SVCA, no invasive methods were utilized to assess defects in trees.

Defects are indicators of potential failure and can include mechanical (leaning trees, broken limbs, splintered
trunks, heaving root systems) or the presence or disease that affect the structural integrity of wood (wood
decaying fungus).
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Risk Assessment

May, 2015

Tree Risk Assessment is a complex undertaking. It involves a stepwise process similar to that shown in
the following flow chart. Risk is defined as “...the probability that an undesirable event will or will not
occur. Itis the product of the probability of the event taking place, the probability of being exposed to
the event, and the probability of certain outcomes occurring if exposure did take place. Risk can be
statistically quantified in a risk assessment. Acknowledgement for the foregoing to: (Dunster and bunster in

Tree Risk Assessment in Urban Areas and Urban/Rural Interface—Course Manual. PNW International Society of Arboriculture.)

Risk Assessment steps are demonstrated by the following Chart.

Tree Risk Assessment

STEP 1
Review overall
Site conditions

l

STEP 2
Assess site for targets
No Target = No hazard

|

STEP 3A
Detailed assessment if
required

STEP 3
Assess each tree of concern
Visual Tree Assessment

I

STEP 4
Document risk factors &
mitigation measures

|

STEP 5
Prioritize risk reduction
activities

|

STEP 6
Submit your report

American Forest Management, Inc.

Page 15



SVCA Forest Management Plan May, 2015

Risk Assessment typically considers:

e The size of the tree component that might fail
e The probability of it failing
e The probability of a target being hit in the event of failure
e The damage/harm likely to result to the target.
Risk Assessment is undertaken to:

e Limit the amount of risk to people

e Limit the amount of risk to property

e Limit the amount of risk to tree owners

o Identify the highest risk trees

e Prescribe actions to reduce risk (Risk Management)

A hazard tree exists when the sum of the risk factors assessed equals or exceeds a predetermined threshold of
risk. In its simplest terms, trees with defects and near targets are higher risk than healthy trees away from
targets. Risk Assessment attempts to quantify risk even though the uncertainty factor requires judgement on
the part of the assessor. The key concepts of assessing risk besides uncertainty are probability and
significance. Risk assessment is not hard and fast—nor is the level of risk one would tolerate. Much of the risk
assessment process is driven not only by biomechanics, but also by litigation. Importantly, risk assessment is
dependent on that seen or predicted at the time of the assessment.

Risk Assessment is used to determine which trees are actively failing (extreme), which will fail soon (high) and
which might fail soon (moderate). There are no guarantees in risk assessment and no “for sure” categories of
safe or unsafe. Risk assessment is a subjective process, based on an understanding of biological and
mechanical factors. The task of the risk manager (entity responsible for the tree) is to balance tree risk issues
against economic, social, political and regulatory requirements.

Most assessment protocols are ordinal---factors that might lead to tree collapse and damage to humans or
structures are assigned numbers. For instance the International Society of Arboriculture Tree Risk Rating
System “scores” trees as summarized following.

Table 4

Risk Rating System

Size of Part Potential to Fail Target

Score Range Score  Narrative Score  Narrative
1 1-6" 1 Low 1 Low
2 6-18" 2 Medium 2 Medium
3 18-30" 3 High 3 High
4 >30" 4 Severe 4 Severe

Scores are totaled for each tree. Scores above 9 are considered “high risk” and those ranging toward 12
are those in imminent danger of failing.

At SVCA we focused on those trees totaling 9 and above recognizing that lower ranked trees could fail as
well. (An interesting feature of the system is that although there are many more tree limbs in a forest
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under 6” in diameter, those limbs are ranked lower than large limbs even though the probability of
failure is greater based solely on their frequency.)

Rather than describe each tree and target in detail, we simply noted the tree size and defect indicator
with the understanding that targets were in obvious reach for each. The majority of the hazard trees we
noted are over 18-inches in diameter, had a high to severe failure potential and had high to severe
targets (ranges 9-12). We abbreviated the reporting procedures and developed the Hazard Tree
Summary table in Addendum V.

Hazard trees were located and mapped using GPS tools. See Addendum V.

Summary of Findings

At SVCA we located twenty-eight hazard trees or small groups of trees defective and within striking
distance of human activities or structures. We also noted several areas or groups of hazard trees
where ownership was undetermined. The primary defects are root and bole decay as evidenced by
fruiting bodies, known as conks and/or dead and declining tops and crowns. In Addendum V we have
provided visual aids that describe the decay diseases found. Those major diseases are categorized as
affecting either roots or the bole or stem of the trees. They are further categorized as white, brown or
soft decays. In each case, the structural integrity of the wood is affected, decreasing the ability of the
tree to stand. The most common fungi noted are those following.

Root Diseases:

Red-Brown Cubical Rot: Affects Douglas-fir by destroying the connective tissue (lignin) of root

wood. It enters through root or lower stem wounds. It is often exacerbated by hoofed animals,
root zone soil compaction. It affects the center of the tree (heartwood) first and trees infected
may stand for many years. The fungal conk is found on the ground and looks somewhat like a
cow-pie.
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Laminated Root Rot (yellow ring rot): Affects Douglas-fir by destroying the cell walls (cellulose)
of root wood and lower bole. It is typically transmitted tree to tree underground. Initial
identification is often the appearance of a dead and dying tree top. Fungal conks are
inconspicuous, often underground, when found look like a white mat. Identification is often

made by the presence of thin tree crowns.

Armillaria Root Rot breaks down both the lignin and cellulose in plant tissue, particularly tree
roots. Itis often first noticed by thinning or dying tree crowns. The fungal fruiting body is

sometimes called “honey mushroom”.
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Stem or bole diseases:

Red Ring Rot: Affects Douglas-fir by destroying the lignin in the bole or stem of the trees. It
often lives in trees for many years without detection--- as it runs out of healthy wood to live on
it produces a conk on the stem of the tree. The conk is shelf-like.

All of these diseases are exacerbated by stress--- changes in micro climate or root disturbance. Cultural
control measures are limited generally to removal of the diseased trees and their stumps. Chemical
fumigation has had limited results.
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Action Items

As discussed, risk assessment includes an element of tolerance. An aggressive strategy at SVCA would
reduce risk by removing all hazardous trees. A more passive strategy would take a wait and see
approach, removing only those trees identified as imminent failure risks. As stated above, biomechanics
and litigation play an important part in risk management.

The most prominent and highest risk trees are found around the parking lot at the Administration and
Clubhouse area. Large trees with high amounts of decayed bole dominate the area. To a lesser extent
we noted similar trees in the divider strip on Marigold Drive. Furthermore, trees on the northern end of
Marigold are afflicted with root disease. We would take a less aggressive approach to the root diseased
trees as these seem to stand for longer periods.

In any event, a yearly assessment of the noted hazard tree areas is highly recommended.

We noted the occurrence of obviously diseased trees, apparently on private ownership, throughout the
developed area of Sudden Valley.

American Forest Management, Inc. Page 20
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IV. Tree Removal Guidelines

Current Regulations
SVCA Architectural Control Guidelines (ACC) section 14.10.1, Tree Removal and Limbing Criteria were
reviewed. Guidelines adequately summarize the criteria that residents and SVCA may use to remove

and maintain trees. However, the ACC does not provide guidance on tree replacement. It does not
address the removal of trees in wetland, lake or stream buffer areas.

According to the Whatcom County Code, removal of hazard trees outside of regulated critical areas,
shoreline management areas or protected native growth protection areas does not require a permit as

long as the stump is left in place. Within regulated areas tree removal may be allowed with notification.
(Whatcom County Code 16.16.235)

The Washington Department of Natural Resources (DNR) was contacted with respect to their
jurisdictional authority regarding hazard tree removal. Generally, a defective tree within one and a half
tree lengths of a target can be removed, regardless of whether or not the tree is within a regulated
sensitive area. However, in non-forest areas, such as SV, DNR passes jurisdiction to Whatcom County.

Suggested Regulatory Modifications

One of the greater concerns at Sudden Valley is the maintenance of the forest cover in order to modify
water runoff and phosphorous delivery into Lake Whatcom. According to Rhett Winter, PE, LEED, APND
at Wilson Engineering, “The primary driver of phosphorus in runoff as it relates to forest canopy cover is
with regard to the amount of runoff that is generated once the trees are removed. Forests are said to
have less than 1% of the rainfall runoff from them. Once these trees are removed, the
evapotranspiration, infiltration and uptake are eliminated or drastically reduced. Surface runoff
increases to about 30% in urban environments. Two sources of phosphorus are the soil that is carried
downstream due to erosion or other processes and and particulate vegetation (leaves, etc.). The forest
condition attenuates much of the particulate vegetation and its function to reduce runoff and are the
two main drivers to maximize canopy retention and the amount of phosphorus entering our surface
waters.”

Removal of trees at SVCA is inevitable in order to reduce the hazard risk from defective trees. Other
activities including continued clearing for residential development will lead to tree removal as well. We
are recommending that the loss of forest canopy be mitigated by planting suitable trees to replace that
loss. Tree removal leading to forest gaps, but with no development (i.e. hazard trees) can be mitigated
by planting at the same spot. We recommend shade tolerant species such as western red cedar that are
generally not susceptible to Douglas-fir root diseases. In very wet areas, native willows should be
considered.
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V. Forest Health Improvement

Older trees are biologically different from younger trees. Trees slow in growth as they approach “old”
age and become more vulnerable to disease, wind and other causes of death. It has been observed that
older trees need greater energy stores and photosynthetic capacity to fend off disease or environmental
changes. Urban (or suburban) trees are subjected to environmental forces including shade disruption,
root compaction, root damage or simply root zone coverage. These disruptions lead to physical
functionality losses and susceptibility to disease, primarily root and butt rots. Reduction of stress,
damage or environmental degradation is essential to maintaining a healthy forest.

Development of a stable environment involves the minimizing of change and disturbance to the tree’s
growing space, both above and below ground. An example of environmental change, for instance
occurs when native plants that are naturally adapted to summer drought as is often experienced in the
Pacific Northwest are subjected to irrigation. Root diseases can thrive in these damp environments.

Another stress factor is more obvious when one considers mechanical damage, chemical injury, low soil
aeration (under asphalt for instance or the use of “engineered soils”) and nutrient deficiencies (when
forest debris is removed without allowing natural decay on the ground).

Managing the forest in a residential setting obviously presents multiple challenges. On one hand, fire
safety and appearance lead to debris removal which affects soil nutrition and surface water flow.
Access for ingress and egress, fire safety (again) and house maintenance require pruning and root
disturbance which affect the trees ability to produce and absorb nutrients and sunlight.

Tree health must consider the application of external treatments such as pruning, fertilizing, irrigation
and debris removal against the natural processes required to keep a tree and its surrounding forest
healthy. Tree death is generally attributed to multiple processes--- a single treatment or event may not
be the ultimate cause of failure, but, and especially with older trees, a variety of stresses can accumulate
to shorten the trees life span.

An unintended consequence occurs when trees in dense forest conditions are removed for whatever
reason. Inyoung forests, this typically promotes growth by providing greater root and crown space.
However, in older forests, the trees do not respond as well, if at all due to increased stress, loss of
support from neighboring trees or increased sunlight to the bole.

At Risk Areas

Areas at SVCA most at risk to tree failure are categorized as:

e Areas of greatest asphalt coverage over roots

o The Club House and Marigold Avenue area
e Areas of greatest mechanical damage

o The Club House and Marigold Avenue area

e Areas of recent house foundation construction
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e Areas where soil moisture has changed
e Areas where trees are the oldest

Mitigation Actions
Mitigation actions to maintain forest health are generally those that return the environment to its
natural vigorous state. They might include:

e Asphalt replacement with porous paving products—Use of engineered soils

e Expansion of building sites to reduce root disturbance ( larger lots)

e Controlled water runoff—drainage of swales where conifer trees grow

e Erosion control—Use of biodegradable mats on exposed earth—planting shrubs and ground
covers

e Removal of diseased trees and stumps to slow root disease transfer

e Chip and retain on site, forest debris (limbs, small trees, brush)

The other, and a primary focus of this report, is retention of the forest canopy whether or not at the same
location as a removed tree; in other words, planting trees somewhere else on SVCA property. We have
identified the following areas as canopy loss mitigation areas. An advantage of this procedure is that new
trees and shrubs could be planted outside of root diseased soil areas.

e The location of removed hazard trees (assumes the likelihood that shady areas remain)
o Suggest 3 6-foot tall western red cedar per removed tree
o 1-gallon salal on 3’ x 3’ spacing
o 1-gallon vine maple on 5’ x 5’ spacing
o Other tree and shrub species as site-specific conditions suggest

e Marina Park Perimeter
o Suggest 4-foot tall native willow on 6’ x 6" spacing
o 1-gallon spirea on 3’'x3’ spacing
o 1-gallon Salmonberry on 3’ x 3’ spacing
o 1-gallon slough sedge on 3’ x 3’ spacing

e Campground ( Assumes land is to be restored, not used as campground)
o Remove camping pads, underground utilities
o Rip compacted soils
o Plant shade tolerant tree and shrub species
= Suggest 3 6-foot tall western red cedar per removed tree
= 1-gallonsalal on 3’ x 3’ spacing
= 1-gallon vine maple on 5’ x 5’ spacing

e Beaver Creek Corridor
o Suggest 3 6-foot tall western red cedar per removed tree
o 1-gallon salal on 3’ x 3’ spacing
o 1-gallon vine maple on 5’ x 5’ spacing
o Other tree and shrub species as site-specific conditions suggest
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All plantings should be protected from deer browse by use of bio-degradable netting. All plantings except
those in the wetter areas should be hand watered for the first summer season.
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VI. Fire Hazard Abatement

A. Community Fire Plan
The Sudden Valley Community is a dense residential area within a native forest. The properties rise up
from near the lakes into the forest above at from 10-percent to nearly 70-percent slopes through a
variety of forest fuel densities. This combination can provide a desirable pathway for fire into the forest.
Of course extremely dry conditions can exacerbate the potential.

Fire History

Fire history in the forest is unknown but no evidence was noted during the field reconnaissance. A
check with the Washington Department of Natural Resources and local fire departments (including the
South Whatcom Fire Authority and the SVCA Fire Chief) found little or no incidence of fire on or near the
properties in recent years.

Fire Risk
The Washington Department of Natural Resources has prepared a “Wildland Urban Interface (WUI)
Communities at Risk for Fire” map. The map includes the Lake Whatcom Valley and specifically, Sudden

Valley is identified as a “Landscape of Like Risk”. whatcom County Natural Hazards Mitigation Plan. Whatcom County Division
of Emergency Management and Anchor QEA LLC., August 2011) A portion of the study, including maps is reproduced in
Addendum V. The study undertook a Fire Vulnerability Assessment based on the following criteria:

e Spatial Characteristics

e Fuel Hazards

e Protection Capability

Ignition Risk

Fire History

Catastrophic Fire Potential

Values (Recreation, private property, forests, fish, etc.)
e Wildland-Urban Interface Hazards

The Lake Whatcom area, including Sudden Valley is identified as a “Community at Risk” but it is
important to note the following points regarding fire risk at SVCA more distinctly describe the
situation.

1. The majority of large wildfires occur east of the Cascade Crest. This is due to hotter and drier
summers and fuel loads comprised of standing dead trees and shrubs under un-managed
forests. Many of these trees and shrubs contain volatile oils that ignite easily. Eastern
Washington forests are physically and biologically distinct from western Washington forests and
are often un-even-aged, meaning tall and short trees grow nearby each other.

2. Those large fires were started in remote areas by lightening or are man-caused by campers in
remote areas where quick suppression response does not exist. ( | noted a lightning strike tree
just east of Marigold Drive near Lake Louise, by the way---- it did not catch fire.)
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3. The article points out the evidence of historic fires--- true, they occurred---- sometimes as a
forest regeneration practice, sometimes due to intentional forestry practices that got away, and
sometimes due to natural causes when modern fire suppression capabilities were not available.

4. At Sudden Valley the ground level shrubs are primarily herbaceous ( full of non-flammable
liquid) and are not particularly volatile. The tree spacing is dense, so lower limbs naturally fall
off in the shade and/or are removed by pruning practices.

5. The Sudden Valley Community Fire Chief points out that risk is limited and there is little or no
wildfire history in the community. A primary concern however, is access to homes particularly
in the Gate Five neighborhood.

6. Finally (for now), the current weather cycle is affecting vegetative growth and climate, either in
the short or long term, and is an unknown.

The WUI study suggests the following Mitigation Strategies:
1. Inter-Agency Cooperation
2. County-wide wildland fire prevention
3. WUI Communities at Risk

The South Whatcom Fire Authority includes the fire stations at Sudden Valley, Geneva, Chuckanut, Lake
Samish and Yew Street. These local fire stations in cooperation with the Washington Department of Natural
Resources form the Inter-Agency Cooperative that comprises the Sudden Valley fire Suppression network.

County-wide, fire prevention activities include:
1. Public Awareness Education

Press Releases

Education via media

Burn bans

Smokey Bear prevention programs

Inter-agency fire prevention teams

ounkwnN

WUI Communities are encouraged to:
1. Join the Firewise Communities Program (www.firewise.org)
2. Conduct Firewise workshops
3. Increase homeowner awareness
4. Facilitate media involvement

Firewise education is important and the community should be made aware of precautions and hazards
when it comes to fire prevention. | will encourage Sudden Valley to complete a Community Wildfire
Protection Plan.  The Washington Department of Natural Resources provides fire prevention training
assistance to communities. See www.dnr.wa.gov.RecreationEducation/Topics/Prevention

Homeowner Fire Reduction Activities can include:

e Adherence to Building Codes
e Visible Address Signs
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e Improving Fire Department Access
e Creating defensible space
= Removal of vegetative debris on owned and non-owned
property
= Use of fire retardant building materials

e Firewise Landscaping

e Planting fire resistant plants (Oregon State University “Fire Resistant Plants for
Home Landscapes)

Fire Resistant Plants Include

Table 5

Fire Resistant Plants

Pacific Rhododendron Tall Oregon Grape
Vine Maple Mock Orange

Big leaf Maple Flowering Dogwood
Ice Plant Wild Strawberry
Hosta Salvia
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Figure 6

Fire Suppression Facilities
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VI. Tree Pruning Guidelines

SVCA is nestled within native forest. Trees typically and naturally self-prune. Branches and leaves
lower down on the bole shed when they are no longer useful (due to shading) in the photosynthetic
process. Eventually dead lower limbs fall off. Pruning lower limbs emulates that natural process, and if
properly done is not a detriment to tree health. Various reports suggest that trees with 50-percent or
more live green crown (crown coverage to total height) ratio are unaffected by pruning. Some sources
consider a ratio down to 30-percent.

Pruning involves removing offending limbs; those that encroach living space, impede sight lines,
contribute to debris fall. The resultant wound does not “heal” but rather seals when pitch and then new
wood and bark grows over the cut. Trees tend to compartmentalize wounds--- that is, they seal off the
cut internally to prevent the spread of disease from airborne pathogens. In its simplest form, pruning
emulates natural limb discard—the difference being a natural discard begins with sealing off the limb
connection at the bole, whereas mechanical pruning creates the wound, followed, hopefully by
compartmentalization and sealing.

In a nutshell proper pruning includes:

e Making the pruning cut at the natural “collar” of the limb
e Avoiding cutting the limb flush with the bole
e Avoiding leaving “stubs” or branch remnants
e Not using paint or other sealants to cover the wound
o These simply interfere with the trees natural sealing process

Pruning does not include topping or removal of the central upper bole of the tree. This practice, often
seen is not recommended as trees will tend to recover by sending up limbs to emulate the lost stem.
This results in a fast growing, poorly attached tree portion. Often several tops will form, all with poor or
“knuckled) connections to the main stem.

SVCA is embarking on a street-side pruning program to enhance visibility, ease road maintenance issues
and improve air flow around homes. We recommend maintenance training by an International Society
of Arboriculture, Certified Arborist.

Addendum VI includes pruning guidelines developed by ANSI (American National Standards Institute)
and a tree pruning guide developed by King County, the USDA Forest Service, The City of Seattle and
Washington Department of Natural Resources.
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Bole:
Conk:
Crown:
Dieback:

DBH:

GIS:

Invasive Plant:
MU:
Orthophotograph:

Root Collar:

Seral Stage:

Glossary of Terms

The main stem or trunk of a tree

The fruiting body of a fungus--- reproductive spores emanate from these.
The live green portion of the tree including leaves and needles.

Dead limb tips

Diameter in inches at 4.5 feet above ground level; the standard measure point
for trees.

Geographic Information System used to capture, store, manipulate and analyze
spatial and geographic data.

Plants not native to a particular area that tend to spread and cause | damage.
Map Unit or forest cover area distinguished by tree species, density and size.
Aerial photograph corrected for distortion.

The portion of the bole at ground level: often a rapidly tapering portion of the
bole where roots connect.

Intermediate state in the ecological process, leading to old growth or climax
forest



Douglas-fir
Western hemlock
Western red cedar
Red alder

Bigleaf maple

Vine maple

Willow

Pacific rhododendron
Ice plant

Hosta

Tall Oregon Grape
Mock Orange
Flowering Dogwood
Wild Strawberry

Salvia

Brown Cubical rot
Laminated Root rot
Armillara Root rot

Red Ring rot

Scientific Names

Plants
Psuedotsuga menziesii
Tsuga heterophylla
Thuja plicata
Alnus rubra
Acer macrophyllum
Acer circinatum
Salix sp.
Rhododendron macrophyllum
Aizoaceae sp.
Hosta
Mahonia aquifolium
Philadelphus sp.
Cornus nuttali
Fragaria virginiana

Salvia sp.

Fungus

Phaeolus schweinitzii
Phellinus sulphurascens
Armillare solidipes

Fomitopsis pinicola



Seral Stage: Intermediate state in the ecological process, leading to old-growth or climax forest.
Vigor: Refers to tree health and growth rate.

Vitality: Refers to tree life and suitability

Scientific Names

Douglas-fir: Pseudotsuga menziesii
Western red cedar: Thuja plicata

Western hemlock: Tsuga heterophylla
Red alder: Alnus rubra

Bigleaf maple: Acer macrophyllum
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See also Back Cover
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ADDENDUM III

FLAT Hazard Assessment Method



FLAT Forest Assessment Data
The following data attributes are to be collected using the Forest Landscape Assessment Tool for the 2014 forest
assessment and 20-year plan update. Attributes were chosen that provide forest characteristics most relevant
for setting restoration priorities for forested and natural area parks owned and managed by Kirkland Parks and

Community Services.

Data Attribute Data Field Explanation/Criteria
Site Name SITE NAME | GIS identifier
Management Unit Number HMU_NO GIS identifier
Date of data collection DATE
Assessors initials CREW
Land Cover LANDCOV
Forested FOR > 25% forest canopy
Natural Area NAT < 25% forest canopy
Open Water WAT no woody vegetation
Hardscape HS buildings, parking
Landscaped LS landscaped, mechanically maintained
Habitat Type HABITAT
Conifer forest CONIFER Overstory dominated by conifer trees; upland site; dry soils
More than 30% of the overstory is dominated by both
Conifer deciduous mixed | CONDECMIX | conifer and deciduous trees.
Deciduous DECID Overstory more than 30% dominated by deciduous trees
Both Madrone and conifer trees each make up more than
Madrone conifer mixed MADCON 30% of the overstory
Both Madrone and deciduous trees each make up more
Madrone deciduous mixed MADDEC than 30% of the overstory
Greater than 25% tree canopy with stream as dominant
Conifer Riparian Forest RIPCON influence; more than 30% conifer
Greater than 25% tree canopy with stream as dominant
Deciduous Riparian Forest RIPDEC influence; more than 30% deciduous
Conifer-deciduous Mixed Greater than 25% tree canopy with stream as dominant
Riparian Forest | RIPCONDEC | influence; more than 30% conifer and deciduous
Madrone-conifer Mixed Greater than 25% tree canopy with stream as dominant
Riparian Forest | RIPMADCON | influence; more than 30% madrone and conifer
Madrone-deciduous mixed Greater than 25% tree canopy with stream as dominant
Riparian Forest | RIPMADDEC | influence; more than 30% madrone and deciduous
Less than 25% tree canopy; dominated by shrubs with
Riparian Shrubland RIPSHRUB stream as dominant influence
Less than 25% tree canopy; unmaintained grass and/or
Riparian meadow/ grassland RIPMEAD herbs; stream as dominant influence
More than 30% of trees growing in standing water or
saturated soils or more than 30% of area have small
wetlands present entirely beneath overhanging forest
Conifer-deciduous mixed canopy; more than 30% of trees are conifers and deciduous
Forested Wetland | FORWETCON | trees

Kirkland FLAT Data 8/6/2014 - 1




Data Attribute

Data Field

Explanation/Criteria

More than 30% of trees growing in standing water or
saturated soils or more than 30% of area have small
wetlands present entirely beneath overhanging forest

Deciduous Forested Wetland | FOREWETDEC | canopy; more than 30% of trees are deciduous
Herbaceous plants growing in standing water or saturated
Emergent wetland | EMERGWET | soils; less than 25% tree cover; grass and/or herbs
less than 10% overstory canopy, and dominated by shrubs
or regenerating trees growing in standing water or saturated
Scrub-shrub wetland | SCRUBWET | soils
Open Woodland | OPENWOOD | 10%-25% tree with unmaintained grass, shrubs or both
Less than 10% overstory tree canopy and dominated by
upland shrubs or regenerating trees (ie. blackberry, scotch
Shrubland | SHRUBLAN | broom, etc.)
Less than 10% tree canopy with unmaintained grass and/or
Grassland-meadow GRASS herbs
Age Class AGECLASS
category 1 1 0-29 years
category 2 2 30-49 years
category 3 3 50-99 years
category 4 4 100 + years
overstory species, most abundant dominant or codominant
Overstory Species OVR1_SPC >20ft in height
Overstory Size OVR1_SIZE overstory DBH size class
category 1 1 0-5" DBH
category 2 2 6 -10" DBH
category 3 3 11-20" DBH
category 4 4 21"+ DBH
2nd overstory species, in order of abundance codominant
Second Overstory Species OVR2_SPC > 20ft in height
Second Overstory Size OVR2_SIZE Overstory DBH size class, see size class chart above
OVR3 SPC 3rd overstory species, if present, in order of abundance
Third Overstory Species - codominant > 20ft in height
Third Overstory Size OVR3_SIZE | Overstory DBH size class, see size class chart above
Canopy Cover CANOPYCOV Canopy cover estimate, as viewed directly above
category O 0 Less than 10% canopy cover
category 1 1 10 - 39% canopy cover
category 2 2 40 - 69% canopy cover
category 3 3 70% + canopy cover
Management Unit Composition HMU_CMP
> 50% conifer/madrone; or
High Composition H <50% conifer/madrone with no capacity for restoration

(includes wetlands)
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Data Attribute Data Field Explanation/Criteria
1-50% conifer/madrone with capacity to support restoration
Medium Composition M to H; or
<25% native cover with capacity to restore up to 50% conifer
< 25% native cover with capacity for full restoration
Low Composition L planting; or
no conifer/madrone with capacity for full restoration
Conifer: Live Crown <40%, Y or N;
Low Vigor LOWVIGOR Hardwood decline: Top Dieback or Snags 2 5%, Y or N
EAILURE Mechanical Tree Failure in 2 1% of MU , Y or N (ex. wind
Mechanical Tree Failure throw, landslide)
Root Rot ROOT ROT | Root Rot Pockets present, Y or N
Mistletoe MISTLETOE | Mistletoe present, Y or N
e S BARE SOIL \2(1:/: Sare Soil present from recent disturbance, erosion, etc.
Other OTHER Present in =2 1% of MU, Y or N (*note in comments*)
Regeneration Species RGN1_SPC Regeneration species <5” DBH, in order of abundance;
Second Regeneration Species RGN2_SPC Regeneration species <5” DBH, in order of abundance
Regeneration Stocking Class RGN_TPA
category 1 1 0-49 TPA (> 30 ft. spacing)
category 2 2 50-149 TPA (between 30 and 16 ft. spacing)
category 3 3 150+ TPA (< 16 ft. spacing)
Plantable Space PLANTABLE | Suitable growing space for restoration planting? Y or N
Native Shrubs and Herbs
Species GRD1_SPC Native shrubs and herbs, most abundant
Native Shrubs and Herbs
Species GRD2_SPC Second native shrubs and herbs in order of abundance
Native Shrubs and Herbs
Species GRD3_SPC Third native shrubs and herbs in order of abundance
Invasive Species INV1_SPC Non-native species, most abundant
Invasive Species INV2_SPC Second non-native species in order of abundance
Invasive Species INV3_SPC Third non-native species in order of abundance
Invasive Species INV4_SPC Fourth non-native species in order of abundance
Invasive Species INV5_SPC Fifth non-native species in order of abundance
Total Invasive Cover INVCOV Total Invasive Cover
High cover H >50%
Medium cover M 5% - 50%
Low cover L <5%
Notes NOTES Unique site conditions and other dominant trees present
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ADDENDUM V

HAZARD TREE SUMMARY
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Table 4-Symptoms and signs of five important forest tree root diseases in Oregon and Washington.'

Symptoms and
Signs

Laminated
root rot

Armillaria root
disease

Annos_.us
root disease

Black stain
root disease

Port-Orford-cedar
root disease

Reduced height growth

Chilorotic foliage

Slow loss of foliage

Distress cones

Slow crown decline

< || |2 |<.

< [ |2 (<2 |<

< |2 |2 |2 |<.

Rapid tree death?

Dead tree, no foliage loss?

<_|<

Abundant basal resin flow

Cinnamon stain in inner bark

Black stain in sapwood

< < S L ) P P P

Roots rotted

Windthrown live trees

Insect galleries under bark

<[]

< | |<

Fleshy golden yellow
mushrooms on free base
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Table 4-Symptoms and signs of five important forest tree root diseases in Oregon and Washington (cont.).!

Symptoms and
Signs

root rot

Laminated

Armiilgria
root disease

Annos_us
root disease

Black stain
root disease

Port-Orford-cedar
root disease

Thick mycelial fans

\/

Rhizomorphs

,\/

Leathery conks

Setal hyphae

Ectotrophic mycelium

2 |2

Creamy leathery pustules
on roots

Laminated decay with pits
and setal hyphae

Laminated decay with pits
on one side of sheet

Yellow stringy decay,
papery when dry

White stringy decay

' Table modified after Hadfield et al. 1986.
2 Young trees with root disease may die rapidly with foliage intact.
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Table 5- Relative susceptibility of conifers in Oregon and Washington to damage by five common root diseases.'

Hosts Laminated Armiligria Annosus Black stain Port-Orford-cedar
root rot root disease root disease root disease root disease

Douglas-fir Westside 12 > 3 4

Douglas-fir Eastside

Ponderosa pine

Jeffrey pine

Lodgepole pine

Knobcone pine

Western white pine

Sugar pine

Whitebark pine

White fir

Noble fir

Pacific silver fir

Subalpine fir

Shasta red fir

Western hemlock

Mountain hemlock

1
1 1 3 3 4
3 2 2 3 4
3 2 2 3 4
3 2 2 3 4
3 2 3 3 4
3 2 3 3 4
3 2 3 3 4
3 3 3 4 4
Grand fir 1 1 1 4 4
1 1 1 4 4
2 2 2 4 4
2 2 1 4 4
2 2 2 4 4
2 2 2 4 4
2 2 24 3 4
1 2 1 3 4
2 3 3 4 4

Western larch

Table 5-Relative susceptibility of conifers in Oregon and Washington to damage by five common root diseases (cont.).!

Hosts Laminated Armillaria | Annosus Black stain Port-Orford-cedar
root rot root disease root disease root disease root disease

Subalpine larch 3 3 3 4

Engelmann spruce 2 2 3 4 4

Sitka spruce 3 2 3 4 4

Brewer spruce 3 2 3 4 4
Western redcedar 45 2 3 4 4
Incense-cedar 4 3 3 4 4
Port-Orford-cedar 3 3 4 1

Pacific yew 3 4 4 2

! Table modified after Hadfield et al. 1986.
% 1 = severly damaged

2 = moderately damaged

3 = seldom damaged

4 = not damaged
* Westside Douglas-fir is moderately damaged up to age 25 to 30, susceptibility then decreases.

* Western hemlock is not severely damaged until it exceeds 150-years-old.
® Western redcedar east of the Cascade Mountains may have butt rot caused by laminated root rot.



‘Jusseld ae seydAy |:8s o[\ "BpIS BUO UO ‘pOoA B1BUILLIR|BP UBD
whasoue °ff 'sebies paaueape ul—jLe amby

T

pajud aq Aew poom paeuiue|ag—ajg ambiy

2 p—

'SY93)4 98q

yum pasiadsieiul Aeaap Abuods ayym

® L0} 0} 8958|203 ARDS] WINSOULR K JO
s1@ood a)ym palebuoja ‘jlewg—ayg ainbiy

‘UMoys ale sju0d uoung, Jo wioadod, |jewg
'S881) Pa39aye J0 S8YIJ019 3001 U] 10 Ynp
ay} Japun Inaao osje ABw syuon—pyg ainbiyy

W

'salod papunoJ JBYMaLWos ‘|jews "uiBJew pasojoa
Yl palojod-wesJa 0} a3y eie salpoq ful -WesJa 03 ayym B pue: sageuns Jeddn yiep

'sdwns 3o apisu puney usya ale sajpoq Bul
-UnJj wnsouus uolpiseqo.ieay—eLg anbig

ﬂ.‘q 0N

iSAN2aG NG 0] Yy +

“aniydaly pgas
moyRs svap panory \

+
sapog Sununf susoudug 4 O

L

19 '9S ‘T¢€ ‘1 isaouaiajay

“SPUEIS JO0[WSY WIB)SeMm PUE YIO[WSY UEIUNOW 3P[0 UT 9Fexealq wrals
PRIBIO0SSE pUE A209p JO SIUNOWE [HURISqNS SISNED WHSOUUD | ‘SUOTIBIO0SSE
juerd £1p ur spuess surd parsjus Uy pue 3L} 9I0UT IO 3UO 1S9ATEY 107

PRI3JUS UISq AL 181} SPUL)S I1j 9p[sises Ul $Iooo afewrep 1soyy :AlLenag

*8DINS] VUIBPOUYS) 1O ‘DpIovgNS

DHOdIUUBID] ‘UANLIOIIUT) UMIIUOPOUIYIRY £q pasnes Keosp yim pasnyuos

3q Aeur Aeosp 831 *aeydAy [e1es pereroosse ow se Aeoap pareurure| sy;

PUe S31poq BUNINLL SANOUNSIP Sy UNSOUUD *f "SISESSIP 100 JAYI0 YIIM pasty
-100 aq AeuI 9s€asIp 1001 Snsouy' ‘sufiig pue swoydwAg ejiung Buonpoiy syaby

"(81¢ "81) seunuey sy jo opis suo ATuo uo anogo sud

PoFESUOLY ‘(S1¢ "B1) wsss uayo are yPaY HOR[q [EWIS (‘9T ¢ 'sBry) Aeoop
Syeurure] 0} AULNS SIM B ULIOJ 0] 3053[E0 S1a320d almm pajeSuo(a [ews
“eo0p padueApE UJ ‘UL ST POOM ‘S1001 PUE SW1S JaMO[ JO POOMLIBSY JI9IN0
U IS USIppal o) umolq ySy e st £eosp jusidiouy “(pre "8L) sduwmys urgim
10 SBUT[Pes Palodjul JO SIE([0D 1001 3y} U0 PUNOJ S2WRAWIOS a1 ‘(a[qISiA
sa1od) snssp. [eSuny A00 Jo saqmsnd  ayuuoodod, ‘paiojod-uresss [[ews

« SU0D uoyng,, *(91¢ *S17) satod TepnSal ‘papunol ‘jrews yim s92BjINsSIapun
SIym-AWIeaId pue ‘surdrews ssappiod. AMM “ssoepms Jaddn umoag-jnuisayo
03 3yrep A1ayzes] 10 Apoom YIm [erusied are suo) ‘(p-erg 's8ry)

HTP 943 MO[3q $3Y010.0 100 3. U 10 ‘sdurmys Jo 90BJISIUL JIBQ/POOM

343 uo ‘sdImys UL SMO[[OY SPISUT T390 UNSOUUD ‘H Jo ssrpoq Sumimiy

sdwmgs surd (1e19urerp (ur g1) wo St Uel) 1912918) 93e[ 0O paJsuad UsLjo

e BuIssIuI 10 peap s uopeIsuagar aeym sSutuado [enueisqns ‘sayrs aurd up
"SUOD pue Aedap winsouuy ‘g reordfy Yim sdwings o} Jusoefpe punoj usyyo are
S100T paure;s yim soax Sulkp pue pesq ‘swojduds PumoI8aA0qe MOYs 10U op
SS91} pa1oajur Awew 0939p 0} INOLFIP ST 9SEasIp 1001 SNSOUUY :uojesynuap]

"MNSOUUD " YIIM PIIOSJUL S931) UAIM PIIBID0SSE pumoj A[uowuzon

SIe s31asq Freg pa[my oq Aeur sawads 95311 JO UoNeISUaZal SyDo[WLY pue
‘$e0nIds ‘S 9in ISpP[o UT IMo00 UED J0x 1nq renuelsqus "SUOISEId0 T2 U0
PR axe sowads surd 1otpQ “pafeurep A[2on0s 9q Keur 1-se[@nog ‘sapeose))
93 JO 1583 SUONEI0] SWos Uy *papm] US3O pue pajoequr Apuanbaiy are sapeosen)
9T JO 15@3 Sayts JoLIp uo Jodmml wiajsom Paierosse pue surd esoxspuod pue
UOSaIQ WI3ISaMINos uy PUE S3pedse)) s Jo 15ea I a1rym pue Iy pueIs) ‘ssof
[mo.as pue Kmetow oaq %eoop 11Nq pue 1001 219495 sasnEs I "uoidumysepy
pue uodaig INOYBNomy) punoy. st mnsouup ‘H :abeweq pue uvopngqusig

"UOT1BD0] pue
saroads 9o 4q Apeass Area s3eurep pue Anqudaosng "SI3JTUI0D 1SO\ SISO

(snsouuv sswioy) ‘yeag (1) wnsouup uowpisvqotaiary ualbioyey

dSVISIA LOOH SNSONNY



viL

€L €8 ‘69 ‘€ :isaauaisjey

"9Zs 931e] urelre Joadu saads squdeosns AYsny a10ym sBuuado o8re[ ajeam

‘l1e4 aua ut 101 ABuigs 'mojjsA Jam Aew aseasIp oy, K[reoo] a1sass Ao 9q UBS 9SBasIp 1004 BLIE[IILYY :Ajlianag

Swoolysnit saanpoid sedoyso —Bzg ainfig e sl 8840330 i Jo Aedap peaueApy—jzg ainbiy
: . : TR . i B 3
PR V. o e ST

s3toads vioyoyd Jo ssouy wm Pasnyuoo aq Aewt sarpoq Supmry

'sn3uny. ayy.Jo eouasad 913 JOF pourUIexs 2Q P[MOYS s2311 pajsajur-afiasq spreq
J0 5100y ‘2040150 'y Jo omsouSerp are (1esir poom ayy unpmm jou) poom pue
31eq 9yl Usam1aq 1uasaad swey. [ereokur Yoy "DpLIVgNSs DLOdIULz.a] JO et
M. PasTyuion usjo ST Wni[=oAiur sjmgm sy, 'SISESSIP J0OT ISYIO0 YIM PIsIUOD
3q Aeur asessip joorerrequry sufilg pue swoydwAg Jejiung Buronpoag syuaby
TE[[02 1001 Y1 2A0qE pua)Xa Usijo

JEU}. pUB [ENUEISqNS PLe YOIU3. oTe 1ey]. SUe) [e1eokur I0J pue ‘Sunjeos pue

/AO[} WIS SE [ONS ‘U0[I0ea. 99.] 10 3OO 989U} Woyy avdozso 'y ysmunsip

OL “Areniouwr psjepeI-uoissaiddns 1o ‘s9a1 pauasfeam A[aIsass ‘sduumnis uo
puno} uayo axe pue sajfydoxdes se mooso BLIB[[IULY JO sapads Jay1Q :uonne)

“\ieq ay} uj suoissaidu Jured x83e| paup Jo-sjeod
8nBa| Aew suej |ejjeaAw ‘ale.ola1ap 83l pooM J0 yj0 pajaad aq uea uayo pue yajyy

EEmBEf 186 Aay syy—agg aunb ale aedolso 'y Jo suey [ei@ak—pze anbipy
T Sy o 04 ” y - 7 [t

"(8z€ '319) [18] pue sowwuns oyey ur sdumss

PUE S39.0 pa193jut Jo aseq ay3 38 paonpoxd aq Aeur SWOOIYSNIII , PIIO[0D
-fauoy], umoiq-uspon tTEq I9pum pire $1001 U0 ULIOj ‘eljeoiuw [eduny Jo
S3ULYS30YyS wmMOIq-ySIppal o 3oe[q ‘sydiowozipy “(3zg *StI) 10r A3urns ‘morpk
19M © 5] Aedap pasueape ‘SYOS PRIO[02-MBNS [[BWS IIM POOM paxBOs-Ia1EM
ST Aedap jusrdrour ‘(9z€ ‘31) areaBaqsip Loy J93ye y1eq oY1 uo worssaxduur we
SABS] Ualjo swey *(pzg Sni) Jured xaje[, I Y{Teq JOUUT IO poom oy Aeme
[22d pue 3oy axe sue,y ‘(2 "qzg "s31d) s1001 pue swsgs I8mO[ JO WnIquIes ay;
Jo @oe[d aupy. axye;. pue yreq pue POOM. 9] Usamiaq uLiof ‘suey oy padeys usijo
'S199Ys [ereokur sy ‘(ez€ ‘10¢€ "sB1) aseasip s [iim pajeroosse ATuotuos
SI $9a..30 aseq 2y 12 Supyeos pue MO[J UISaI AABSH] SIsEASIp 001 [[B 10§ asotf]
Jo reord4y ore 9SEISIP: JOOX BLIB[[TULTY JO swojduss punoIsssoqy :uonesuap)

"poOM 8L pus eg
[83AN—oZE aunbry

'S9a. pa1dgul-avdorso Y yoene usyjo Safjeaq yreg ‘seale

Aqresu ur Apueogrusrs 1agrp Leur SDUSIITA pUre sduaxsjard Isoy sy 9ouIs
SISeq a11s £q 2115 ® uo pajenpess aq o3 Spo3u aseas[p SIyJ, ‘pajospe aq Aewn
SuoTeUIqUIOD sadads 1o sardeds 19430 ‘SUONEN)IS [@J0] U ‘JURISISaI oxe
TEPS0-PIOJIQ-1104 puE 1epad-mofak BY[SE[Y 12P22-asusour ‘yote] wIaisam.
‘Teouss uy ‘moJaig UI21SaMUIN0S Ul paf[ny A[tpear are aurd esolapuod. 931
5O pue ‘seare pageares Asnorasad ur 1o spros psyseduios uo IIJ. pal eiseyg
PUE I M -uonoedios [ros 1o uRtWadedSIp [10s J203s 231550 jo
Sunuerd ‘Bunured 1ood se [ons S33.1] [enpIAlpUT $S9.35 181} 1090 SUOTIpU0d
S19YM 10 plo s1eak gg ULy ssaf suoneue[d 1g-se[8no ur uowwos sour

ST 9seasIp a1y} “sa10 SUTBJUNOT Sapeose)) sy Jo 1sam. uo8axQ uy ‘pajoedwr
41919495 2q ues pue P3198jur ua)jo st surd esosepuod ‘uoiSurgsep [enuso
HAnos Uy *paymy A[tpeas st Ig-se[dno( ‘uoiSurysep WISISSMIIION U] “pafry
PU® pajoajur A[ipesr axe £aqy ‘s[qudeosns 1sour ore S9PEISEY 3} JO 158D I
SIYM. pue 1y puers ‘erousd uy “Aperrour pue ‘ssoj imoad ‘Keosp 1nq pue
1001 313435 sasnes sn3uny a1 ‘sysoy apqudaosns Ay3q ug ‘uoiBurysep
pue wogaxg noysnoayy punoy st avdojso 'y selieweq pue uopnquysiq

*85B8SIp 1004 BUBJJILIY
40 woydwiAs e ueyyo s1 5884} Jo SBSBY
ay1ie bupyeos uisay—ezg E__a_"_

"uoneoof 4q Lrea aFeurep pue Aqndsosng *s1syru0o IV :s1soy

iSaaag yuxy aaf yooy 4

YPULBE (1souSewoy) svdozso vuoIuLy uabioyey

ASVESIA LOOH WIHVTTINYY

.v..?.h?..__%t.-
\E....._.__Q SR N o ava Al

I~

S fuggasnin nayAga Yoy,




© e vo sid ynas Sooaap pann

6L

'$88.] pajosjul 1n9-Ajjusaal Jo Saoeuns
dwn3s uo 8|qisiA 8 Aew Aeaap Bugesipul
UIBIS UMOD.IQ-YSIppal 0] Umo.q —jpg anbitg

S

"80BLNS J|1BQ 8] UO JO pesIsul SaDIABID
}1eq ul punoj aq Aew wayeoAw aiydosjoyaa
"11Bqg Y21yl yum sasq 1ep|o U—ppE aanbiy

"§188YSs poom usamyaq puno,.

ale aeydAy |e1es Alaysiym umolg
-Usippay "poom syl u) spd Jo sajoy
ilews sAeosp juram y—qpg anbiry

isafig Nang 1of yoory

SIS Yavg titygn o

G 1004 10 DYAONT It elcisenazy
At Jas fo sxtasagy

‘avuneny fo sapis

«'SI8 3004, Buniqiyxs Sa31} UMOIIPUIM

| snsey sj001 Jo Aeasp |BoisAyd—apg

aanbiy

- -

S Tnre:

‘S82BNS J00. U0 M01B BljaaAw alydonoiaae

yspjuid Jo ‘w

B0J2 ‘Yng—opg sanbiy

8L

GL ‘SS 'pE ‘1€ :seauasajay

"88UEI IS80) UoSaIp Sy ur pre

‘UCIBUNYSEM PUE UOFSIQ UL IS9I0 UTBIUNOJY Speoser) 3} JO 1SoMm pUE UO 219435
Apremonred st sseasip oy, ‘az1s sfre[ urene Jossu J[o0[WaY UTeIUNOW pue.

iy puess ag smm aiy-se[@nog se yons saads a[qudsosns A[ySny axsym spuels:
u sBuredo pazis-fenue)sqns sajealn Apuanbag. jox oo pateurure :Muansg

14204 JO onsouSerp are poom pajeururelsp ‘paprd Qam patquuod seydAy,
[e19S 101 BuLx par .o ‘sAedsp Surjeuruue[sp ‘saseasip 1001 ISY10 YIrm pasny
-U00 aq AeUr 101 J001 pereurmaeT :subig pue swoydwAg sejiung Buionpoiy sjuaby

*SISOUFeIp 10J 3sn pajruuyy jo ae

PUE pan1asqo Apusnbaur ate £a1y). seax;. pagoajur WMOIIPUIM JO SapIsiapun.
943 U0 punog aq Aeur s37poq SURINLY 18]} UMOIq-UOLIBUULD 0} umolg-Aein
"(PrE "311) seomaIo ypreq unpm punoyaq ues wnieodur siydonoos “eq Jomy.
M 51001 s8re[ uQ *(2p¢ *SLy) s100x Jo suontod 1a3unek 1o sean 1a8unok uo
Apremonred ‘sjoor jo 9JBJINS jIeq I} UO punoj aq ued wnyjeoir orydosojos
UsIiead 0 pa1ojoo-nq ‘Sjp 194, UMOIG-YSIPPal. JO SJBUI LILIO)

01 9259[e00 Aewr seydAy [e19S  “(qpE "S1d) poom pakesap jo stokey ulamiaq
11020  PeqdAy [eras, payreo seqdAy [eBuny Aieystym ‘par-Aismy (q ‘eps s3u)
SBUIIIE] 9173 JO $3pIs oq uo syd [eondipe remSax ‘Trews yim s3urr [imold
13 1e sejexredas poopy *(q ‘epe 'sSLg) 101 193700d moT[a4 payeuriue| € st Ledsp
POUBADY *(Ji€ ‘SL]) UOHOSS-SSOID UL JRMOIDIILSS 10 padeys jusosao usyo
SIS "(Gpe 814) poomdes ur usyjo jsour uoss Urels umolq-ysIppat o} umodq
® SLAedop Jusidiouy “(3p¢ S1y) s1a3(20d 101 100 pajeurire] UL UOWIIOD a1e
[PA9] Punois 1esu 1o 18 usyo1q seax pue .S[[8q J00L, YIIM S2211 UMO(] ‘SSEasIp
1001 3s0ur £q pasnes asoyy. Jo [eordA) sxe swoidwAs punoiSsaoqy :uapeaypuap)

'S33.0 PRIOSUI-IIIM o JIBNE US1JO SS[I9aq

3TBE "Paloayur J9A9w JSOwe aIe Tepad-mof[ek exsely pue Tepso-pIojIQ-1og
Tepad-asusouy “papey 1943 ISOWE PUe PalIajul WOP(Ss ST I2paopad WIajsam
Pue ‘suid yreqaimm ‘ourd regns ‘ourd aaym wisyssm ‘surd Logar ‘ourd. BSOIap
-tod ‘aurd sjodsSport Ke03p 1Inq qIyxe Apuenbayy sawads 9L "pa|Ry A[erer
Nq pato3jur ueyo axe sonids eIS pue sonids UuBWR3uY I par eiseqs ay
°lqou 1y swrdreqns Uiy JeAQrs ogIoeg "YTE[ II9)S3M. JOO[LUSY WIRISSAY ‘PRI
U910 pure pajosyur Arpear are iy SHIM PUE 1Y prels S20[Way] urejunour Iy
-Se[3noq Kreriow pue ssof qumoid Keoop 1INq pue J0or a19A3s sasnED sn3umy
941 "uoiSurysep jo suonuod P21S310]. 3173 INOYINOIY pumoy st T ‘sepesser) =l
30 9pIs 3580 oy uo JoARy payoor) 913 JO YLIOU pure 1Sa.10 SUTRIUNOY 9peoser)
93 J0 159Mm pure uo jussaxd st aan d ‘008210 uy :abeweq pue uonngisig

'soads Aq Area sSewrep pue Lipqudasosng 'SI9JIUOD [V :SISOH
QO (HMN) 24tam sy usboyiey

104 LOOYH QaLWNIAINYY



LR

68

"seJmanys Buyny |eBuny
dustieloeleya iay Aq payauap) usyo 1sow aie skeasg—agg aimbyy
S oYY A e X o - &
- vl—\.. 5 . ‘.'w‘n-l

‘afieyea.q pue molgpum
W3 Buiseasaul Aq spaezey sasnea Aeaaq—qgg enb

R g

‘Iaises s1s)seu Aynea Asewpd
Aq see.1 jo uoneaeaxa Bupjew
| @4monys poom abueys

16uny Aeaag—egg eanbig

88
9 'l :saoualtajay

"Hodsuen pue jseatey Surmp Jo peyjoowny Apisea are syuoo Apooyy eak a

Jo seum. urews? Surmp 1uaredde aq jou Lewr SIUOD Tenuuy “uopoadsur [ensea
adeoss Aeur syuoo S[qE1A Ing [fews Tasemoy Keosp jo sIojoIpur poof Ajfensn
are oy ‘quasaxd are syuoo 1 "S[qisiaur £]reria Jo snomqo §S9[ yonui e s1atj3o
‘Poom ur saSueypd Joj0o FUNSIP se Usss aq ueo sfessp wRrdpur awos [y
19319p 01 1maGgIp 134 9q Aeur Aeosp Juerdouy “paogoutm oF uslyo [Suny Leasq

‘PR1seATey are Aoy Jeyye s9a.) U0 MUy 0 dqe ale awog ‘Teruusiad are

§19130 sexoydosods fentue sonpord 13uny Aeoap swog ‘seroeds a1y} AJnuapr o}
Pasn. sonsuisioereyo oy jo sopdurexs are 39'yms Suonpouid-aiods sty Jo aamyeu
SU3 pure ‘amixal 10jo) ‘siexpeIq Apoom 01 stwoorysnur Aysayy wogy uwioy

ul £Tea setpoq Suonpord-aiods 953, ‘sa1poq Sunmy. oy jo SonISLIS}ORTELD
U0 paseq st 13uny. Lesap sty AJ1uspt 01 pasn waisAs: UONEJYISSE[D PUDIas sy,

#3uods 1o hmn.ﬁm 39 10 s1e3pdod ut uLoy Aew £ayL, sioxopym. sonpoad
PooMm. au Jo sjusuoduos umuSy pue ereIpAtoq.res o) yj0q yoenEe ¥ey} 1Sunyg
‘S123pod wiIo) moy e afrm Keoap jo SUWIN]OD PI[OS ULIOJ S}0I UMOIq ISOJA]
'$2qn2 oqur 1rede yeaiq 1o Aqpear S[qUITLID 01 spua) 11 ‘o[iSey pue A1p Arensn

SADII[IS 9 JO Insal e se dojeasp S101 umoIg ‘S10x UM pue 5301 uMoIq
"PaZIUB0031 a1 sAeosp Jo sadA) [e1eusd omy ‘SWSYIS UONBIISSED 1S S Uf

o "(96€ 'BLT) $u00 10
saxoydoaods i se MOy os[e sarpoq Sunmy reguny 9330 SOISLIRjORIEID
341 (z pue Keosp jo adA1.ay1 (1 wo Ppaseq axe sydaouoo UONBOGISSE[D Myasn

wow oy “18ury £eosp Ajissep oy PSSIASP U2aq aney swaisAs [e1oaag

‘Poomireay ayy Surisius a10jeq poom 1001

o [IP] SI9tRQ ‘sxess axg feseq g8noai 1o 53001 pamlug y3noxyy saxn ay3 Iojus
13uny £eoep swog ‘souenus 40 seawr spoid osfe ‘sayouesq pesp pue ‘sjotmy
uado ‘sqmis youerq se qons ‘ssan ur sfuruado remen "18uny Keoap 105 Anjus
o sjmod uounwos are SORIANOE Uetiny 10 ‘S[elurue Yaqyeam ‘axy Aq pesneo
SPUnop “peysiqerss dwosaq 0} 1¥uny Aeosp 10j a1 [enusiod e ST poomijreai]
01 1¥au poomdes pesp Jo amsodxa 10 poomireay ai oy Suruado Auy “speaur
A3 gomgm YSnoxg: poomiresy sy oqur Sutmado we armbar nq ssax punos
Sfensuad j0u op ‘sjor HeaY se umowy os[e ‘1Suny wnEEﬁooBtmmﬂ ‘Jnre sy

sfed3 ‘Tros 91} UL ISP J[relIo pue ‘sjo0x Yse[s ssodwossp 1o ‘esn ur

POOM 1e101I819p LU0 poomdes Leosp ‘ssan Pesp jo poomdes pue voozE.muL
£eo9p 1m0 (MM $9911 BUIAT Jo uontod Poomiresy Suraruou sy Aquo
A®0p 18uny ssety Jo Lwrepy sean 3O poom a1y asodmodsp pue speaur jeyy
Buny, STiole0AworpIseq jo saroads JO spaapuny £q pasneo are skeoap oy

(SLOY dvS pue sioy LI H)

sAedo( wolg



1ahe| alod syym-Aessa e sey
t eanfiry

U023 au Jo apisiapun ayj—ag

4akuy acad arrym puw wtEime
YSIDpAL I synos Padvys-tayoveg 4

¢ ....a.um\:e.u.__ﬂzu taog 4

i6

304 Ajquinig
UMo.q B s] Aeaap pesueapy ‘poomdes pue
Pooniieay sAeaap snBuny ay1—pot oanbyy

wblew umosg-ysippas lounsip-usya ay | —eqy sinbly

"yuod Buinaao Ajuowwos Aian

Sl ysinBunsip Jake| alod 8lium Aweeua pue ‘wibsew
umo.ig-ysippas ‘aoepns Jaddn Jep y—app eanbiy

«330-PaJ, BWeu uowwoa sy snbuny ayy sonb

A

06

I :segualajay

"98er03s ut s80f 10 afeares -10] PI[Npayos saam pesp sAeosp 31 ueym §9850]
JIOUOD3 3STIED WED I "POOM JO JoAdar juedIusIs A1aa & ST 3] 'saax] Buap
3o suonod pesp pue sduums ‘s80[ ‘s pesp uo samooo vjoonid i :Muenag

‘sn8uny s ssysmBunsip Apoq Sunmy sy,
‘lorumoiq ssned [Buny Jayj0 Awepy 'sufiig pue swoydwAg sepung Buianpouy syueby

"sypiyfo sisdojuio, g PeULIO] 35013 S JIIY} S& Jou jng
‘SIOX.Te[TWIIS gImm pajernosse 9SO} Uet] IO a1e S)[s) 351, ‘O[es ATIE[RI B
U0 "Poom pakessp ur syoerd s8e[uLIys oy ur uLioy S1[9F [I[@0AUL SIOUISaI-UON

*$80[ Jo spuw a3 uo souereadde Pa[IoW € 9A13 Letr poom paiojod TSI Jo
sayared [rewrs (POt ‘S1) Saqno [[eLs Jayjer ‘YSnol ojur uayoIq sseur Alqumao
© SULIO} pure umoIq ysippad 13y S9M003q poom pakedap a1 ‘ssoueape 31 sy
"UEIS UMOIq 0] UMOIq-MO[[ak iurey e se readde Leur 17 ‘safers Apres S} Ul ‘poom
M3 2. 01 sassasSoad uayy. pue poomdes a3 w Ajpides sdofaaap Aedsp sy

PP UL (UL 9T 03 4) WD 94 03 o wog sfuer A5y], ‘sisjuoo ua[[ey pue

PE3p UO U99s A[uoururon are seppoq Sunmyy '(3-801 's3Ly) seoepms omy ayy.
U=am39q dofensp , ‘sieq pa, sy ‘surdreur UsIppa1 snonordsuos pue ‘Kwesd o)
SIM UTewRT SeoeLms atod 1omo[ ysaly aty. e[q 01.Ar18 yrep winy sodepmns
2oddn sty ‘aunyewr Aoty sy “sessewr [eSury ‘punox eyym se readde ‘Sunok
usym ety saamjonns padeqs-1axoe1q ‘feruusiad Kpoom o3 Axayyesy axe Koy
“edep sTp ym pareroosse Auourmos are sarpoq Sunmug :woneaynuap)

"S30] pa103s pue ‘ssan UMOp ‘s9an) Surpuess pa[y-Apussar JO uoHEIOLIaISp
S9sneD osfe )] dayj0x [se[s e se jueliodwr £1sa sy snSuny sy ‘sojepsiur jTemp
&q pesnes s3ufams ojoq wado sFrey M Pateroosse st 1eyy s sna Sutar ur
£eo3p sosnes vjoonad iy “exse[y ur Aremon.ed ‘Soax SUIAT] U 10 LIesy]

SSTED OsTe Lewr 1 “wasmoy JRquIm umop pue pesp sasodwoosp Aureur 3y
"BOLIaUY YHON wisisem ur $15910]. SNOJIJIUOD UL SWISIURFIO 301 Poom. uowwroo
1sour s jo suo st pue jox [ER1q00 umouq e sasneo snuny sy ‘uor3umnyses
Pue uogarg moyEno.y punoy s vpoouiid Y :efiewieq pue uoynguysiqg

TBP3JpPaI WIsisam pue Tepad
-asu3dUL ‘aonuds ‘yore[ wisisom POy wisisam ay-ser@nogg 's1gy ann. ‘saurd
Areroadss ‘SI8JTU0D TI9]SoMm 1SOTIT SSpTUL pue a8.1ef SI.IsI[ IS0y ayJ, :siSoy

«ST8UNg 379q pau, 1sIey (1iziIemg) vjoonard sisdopuio, uafioyey

LOH ATSINNHD NAMOHS



]

10 |B2IQND UMOIQ B S8SNe snasnydins “1—aLy ambiy

Is0W a1 J0 auo snainydins sniodpaey Byew s10j0a ybug s}—ejp eanby

WEAP NN ey 4
wrog Suguu] wopat-aiunig 4

.

)

€6

"IBuny Aesep Jejnoejasds

<6

[ :sasuaiajay

"SIBJILOD JO J9ABD3P YSse[s 10 101
Hreay Jofew & paIapisuoo A[[ersn 10U ng usss a0 I snaamydins T hyianag

"Snainydins T seysmsunsip
Apoq Bunmy sy, sypuorffo sisdopuog £q pesneo 1e1)1 0] Xe[ruys st Aeoa(q
"SI0 umoIq Ssned [Funy Jeu3o Auely :sufig pue swoydwAg sejiung Buranpoud sjualy

'$93.0.JO s1INq 3T} UL UOUIIIOD JSOUX SLARII( *SI[oJ [EI[20AUI 93IM SNIOUISIIUOL
M pafTg A219[dII00 USYO aIe SIqND UsamIaq ORI (QI¥ ‘81q) seqno
UMOIG-YSTPPST PaZIS-WINIPSUL OJUT UMOP S)ea1q POOM 3} 829D PaouBApE up
"urels umouq Y3y e st a8e1s 9]qe1oalap 1seres Sy ‘A[reordoosororur £[uo
S[qeioeiap Inq uasaxd A[rensn s1 Aeosp UsppIH’ ‘101 [edIqno umoaq e Suisnes
‘Poomdes A[[euoISEID0 PUB POOMIIESY A1) UT ssomed sasodwosep sndunyayy,

"aym OTeyo pue

SI1Lq ‘pIey 91003q $APOq SUNINY JSP[Q MO[EA INYns IyBLq ST SoeLms
axod a3 yseg uayp ‘(BTH ‘Brd) 98urI0 paI 03 sZueIo uel(uq pue ‘Kysay
‘)OS are 121y SYUOD MIFPYS ‘PaIsIsn[o ‘[enuue aTe £aq7, s8of uaypey uo pue
‘sdwirys wo ‘ssex WAl Jo aseq oy TeSU 10 18 SPUNOM U0 [[eJ JO Jaurms
re] ot up readde Loy, “snonordsuod aymb are sxyuoo aYJ, :uoneaynuap)

"s80[ pue sdmmys o uses uL}o SI pure s381 Jo suogtod PeSp 10 5921} peap
UF UOUTNOD AT9A ST ] *SITy oty ux A[reradss “1SSMIIION OGIe 8] UI SIBJI0D
Jo K1eLres e up 101 [EOIqND WMOI B SISNED snamydins 7 abeweq pue uopngysig

TEPI0pPal LIa1SaM
Pue ‘yoxey ‘soonads ‘spouRy ‘saurd ‘sig any yy-sej@noq :s)soy

«SPOOM. 31 JO UXIIY,,
«SNBUNY INyMms,, [ (L) snaanydins sniodyavy uaboyey

104 TWIIdNd NANOHE



L6 %

‘|BAIGND pUB UMOIG YSIPPEL D] UMOIG MO|[BA S| SYfBUIaLD

-4 Aq pasneo Aedap &

U1—} pue agy; sanbiy

} S - s -

[ saouaisjay

‘Kedap aAlsusIxa §31edIpul JU0d 9[8urs e Jo aoussaxd sy,
"SI3J1T02 IMOou3-plo Ut wsTuesio Aessp juewtodun we St stvuroYffo i :hsensg

‘sn3uny sty ssysmBunstp Apoq Supmy oy,

"HERUBAYIS SHI0FVY] IO ‘Snadnydins sniodiavy ‘vjoonud sisdojuio,y

3O 18U} YIIM PasTJUOoD Us1jo JSou ST sipuonfo i Aq pasnes Leosp sy

101 umoaq ssneod 13urny Jetpo Auepy :sufijg pue swoydwAg Jejiung Sujonpoig sjuaby

"uonod 1nq a1y ur A[uotuIos $SS[ punoy
SEar:saan Jo spred 1addn ai up patejumosus Apuenbag sxour st snduny ayy,

'seate £1snIo snoursax

10 s193p0d Snioursax YIM pejerdosse are pue syse; J2131q ONSLIIORIRLD B JABY
SHPd 'SI199YS SNOnUMIUOoD Uy Seare 98.Ie] J9A0D Ued PUe 321 (Ur 91/¢) w ¢

01 dn aq few syag (p ‘Ogp "s8LY) Leosp paoueape uy saqno 371 U2amIsq SORID
S8eyurIys o U uowos aIe S1[3] [BT[SOAUI PRIO[OD-IEAID OF 9YM IOTY],

G O¢p *SBLT) SYUNYD [e1qn0 UMOIG-SIPPRT 03 UMOIG-MO[ak

3O ssew jqumio e oy umop SYESIq POOM 13 ‘Sa3els pasueApe U UmOIq
PSI 03 mof[a£ 1431 st 11 s1s0Y J81p10 O "UMOIq 10 UMOoIq pal A[UOWIIoD

st Aeosp quardrour ‘surd esorepuod uy ‘Jussard usym I0[0o uy ysidaind st

Inq qussqe ALreurp.o st UONEIO[0OSIP ‘rg-se[8noq uy ‘seraads 1soy Aq soLtea
10]02 Keosp Jusidiouy ‘sofe;s Apres s3r Ut 10939p 01 1MOIIp uayjo sy Aeoap ayy,

; '8IBHNS payoela Jo pabpu
mﬁ_sa__w:uu:m.umnmﬁu&aﬁa_ouE>Emc« SEEEmmx:au&EEuEnmleu ‘une mo.....mt.

AR e T T S

o

«'Sn8ury surunb,,

SUIEU UOWILIOD 33 99US1 ‘Paisel JI JoARf J311q B 9ARY pUR )M pue

}0S aTe sIoLeyuy Juoy ‘spunom uo 1o sqrus youesq e dofaasp sy, ‘sreak
[B1943s Ioype reoripurifo pue 8uo[ swooaq Lewr pue 3uo (3 7) w 9p weyy axow
01 (uI 7) susiotumuan [BI9A9S WO 9715 UI s8uel syuo) *(q ‘ecy 's81]) seorpms
P3Y0BI5 pue pa3pLr (am ysikexd op sigm. Lyreyo pue ‘padeys joor ‘Teruuaad
‘PIey are Lot yussaxd USUM "TOWIWIOD JOU 1€ SOIpoq SunmLy uoneaynuap]

MO[ 3q 0} sxeadde Inq uMOW [[om jour ST §1s2.10]. Yy1mo18-puo
=938 UL a0uspur s11 “sdoy USY0Iq PO M $321 UL wowtod A[reroadss st pue
SIRJTUIOD ImOoI8-plo M Pa1EI0sse A[250[ 1sour st snBuny YL ‘uoiFurysep

pue uofaxg moysnoxy punoy st syvagffo i :ebeweq pue uonpnqLsiq

'SIJ SN.I} U0 A[[euoIsesno
PUNOJ ST 31 !syd0[utey pire ‘seonuds ‘Yore] Wisysom ‘saurd Uip-seSno :sisoy

AB2AP [INGI) 4

$AQII poom uaamiaq sifaf
10aakIu Braisvr-aaltig Yaur

- syuos padoys \
Joou ‘Cyoys Soaf op arregyy +

==
o
£
=
)
=)
=
7

«SnSuny aumumb,, ‘Surg 79 ‘puog (TN syvonffo sisdopuo,y usBoyey

LOY MNNYL NAMOHS




o1

‘8pIs Aup 1o oy Aup 8
Lalm, pajeioosse usyo | Ing saau ui uappiy
aq Aew Aeaap syjoworoyses d—PpLy-ainbiy

[2ISUSD) :Sajuajajey

-TEP30PAL WIs}som JO AB03p 18]S 219495 © $ISNED 101 [Iousyg Ajliansg

"WIa1s A3 U0 Jaysny
Jareso aq Aewr uopduUNSIp ST, ‘sSuLr 1o sis¥o0d Ul S1N290 UeD S0

SHJOWIOI0143S  SeaIatm AeI9p JO UUWIN|OD [enuDd adre[ © ym. pajeIoosse
USHO SIOUX ST H21UIaMYIS | "TePIOPI WIDISIM UI IT1D00 A[reuoiseoso
SSOP UOMM ‘H21uIamyos Smjoavyy Aq pasnes jox 1nq [edIqno umoIq yim
P3sTyuoo aq Aewr jox Uy :sufiig pue swoydwAg tejung Guionpoly syuaby

"Pasn[[ea 1o pap[oj

Teadde e soey £1p ot Jo 98pa YL "wiegs oy dn (3 Gp) ur T se 4By se
PuRIXe Aeur saoey £1q *(pLy *S14) 298] AIp,, 10 3p1s A1p, & pajreo yreq M
P219402 poom pakesap jo eaxe pause)y 10 UXUNS 8 aney e $931) pajoajuy

1Bpaopal uisysam ul syyjoirotatiss i jo Asa

$19300d Suof ur samooo Afrensn Aeoap ‘s[oq a3 urIaySy ‘ssew prjos & ojur

89597200 10 TeuuIN[0D 3q Aeur Kedop ‘9[0q Temof a3 Uy ‘wnyeoAur agm uy
© [IM Pa1anod aq Lewr ssqno poom oty Jo sdepms aqy, ‘(9-v/y ‘s8Ly) 101 1o3p0d
[B21qNo umouq resrd4y e sy Keoap peoureapy ‘sumios 1o s19390d umoIg-moek
se Surieadde ‘PRI0[02SIp INq ULI ST poom a1y} Kedap Jo seSels Aprea o3 uy

"SE[s o 10 s30[ Jo spus St UO usas 9q A[reuorsesso Kewr Aoy, ‘pajrwy st Keoap
3O Io1edmpuy e se asn oty SouaY ‘pan1dsqo Apuanbaujur axe Loy, “sarod punox
MOIEYS tHIM SISTLIO )TM “Ye. ‘Ury ‘[enuire are serpoq Summiy ‘uoneaynuap|

Kedap sjoq 1omo[ pue
\Nq a1eass e sesned pue TBP30PAI WIa1sam JO J0IIesY UOUIUIOD 1SOUr 3 ST I’
1507 s3I Jo aSuer S InoySnomy smoso SHjowiorouas g iafieweq pue uopnqusig

IBPIDPAL WINISIN, HSOH

UBPAINT2L LIASIAL :
Jo sapoq 1a <230 Lap, pavanury 4
Wnaap o IDqHI uMosg 4

TR (oY) syjomiowuas vysog :usbowey

‘HYAIDaY NUILSIM Jo 1oY TIONId




R
®
o
=
=
=l
7

LOI

J01 Bul paa 4o sweu uowwos 8y} 1o} uoseau sy} "Poom punos Aq peje.edas syaood eyym.
Buimoys e} pakessp o uoyoes-ssaig

N

1uid o jo seipog Bupnuy
ay3 ysinBunsip saoepns asod UMO1G-UOWRUUIY pue 8oepns Jaddn yuep ay|—p pue agy sainbiy

e

spua Fa) e o iayood
{0 LYUIS YSIpPar fo S2up o STty 4

.,Q_.Ea:..53.965:::.5 \
Y sapoq untiedf oo g 4

901

I :sajualajay

"WSIUESIO0 101 11esY peaidsspim puE UOUoD
1SOUL 313 3q 03 PaIAPISU0O ST 141 f “@IWIBUNY YIION] WIjsam. uf :hianag

"onsouderp axe sYuoo wid J “snsojuzuLo] STOUOU IO SHaqV winouaE Kq

PaSTIES 3501). Se yons sjox19300d a1fym 1930 tamm Pa3sTJu00 aq Aeur Aeosp ‘sofers
ASTE[ U] “UnLL010ul Ui uoporayos 3o Kessp tusrdrour Yim pasnjuoo aq Leur
nzd o £q pasneo fessp merdour. :sufiig pue swoydwidg Aejiug Bujonpolg sjushy

‘peonpoad sawpauios oIe S9ul[ 3U0Z. “(Jgy "BLI)

A01 UL pax, ur Sunmsax s)uR0saID 10 s8uLx JoupnsIp wLioy Leur sofe)s 1sa1E] 311
Ul pure sosereoo Aeur s1axpog *(agy ‘819) Aoads a1ym,, ‘saureu uouItIon ayrjo
SUO S0USY ‘U9MIaq UF POOM UL (i siasood Aym padeys-s[purds Aueur oy.
3] Se SIM300 Aeosp paoteapy aepao ur SSS[IO[00 pue: ‘seurd ur ysippar o3 yurd.
‘oonds ur £e1d ystdind jysiy ag-sednoq ut ojdmd pax A[rensn s.1y ‘soroeds
1507 M SaLreA [y Inq Yo[oo ug ystppax &[rensn st 2d 7 jo £eoap jurerdiour

's10w] yund pue syuod yim

PRIBID0SSE seare ur , 1no paystp, 10 puRneyy Apysys aq Aew swislg ‘sis)s uo
uasaxd oq Aew (s101y yund) anssy. [e3uny [ pay[y siowy UI[[OMS ‘pumnox.
iou ‘(profepeep) adeys ur yemSary are Sa10d ‘(P 28 's81) umoiq uoureuurs
S1.99BJINS J2MO[ pure JoL=qur oYL, *(p ‘ogh 'S314) pamormy AjjeoLnussuoo

PUe Yoe[q-ystumolq o} Aeid YTep ‘4anou s yuoo yoes jo soems Jaddn. ay,
HPIA UL (UL 0T 01 7) W0 67 03 G WOy 9z1s Uy aSues Aoy, “siowy pue sqmis
[oURIq e Wals a3 uo paonpoid pue ‘IparoeIq 03 padeys jooy ‘enruarad
axe fayg, "(q ‘egy sBry) $9[0q 321 1o 1220 ssipoq Suninyy \uonesyyuap|

'STIOS mo[Teys uo pue ‘sadofs
d99)s wo ‘spuess amd ur ‘Spue]s 19p[o ur ‘uotSar a3 Jo suontod. WISyINos
93 UT 212495 jsour aue spoedu s urd. "9JIAISS UI POOM. UL NUUOD 10U

$20p Aedep ‘1aquun| 3nd ur jno sa1p Appmnb pue poom peap jo sepeaur Arewd:
E jou st snguny. atfy, Keosp aroux SyEaIpur A[[ensn. syuoo 1ogrey ‘spuejs 1apjo
T S99 1o Joy8ny .moso SOy ‘poomdes BulAl sisjus Areuoiseano £edsp ayL
‘POoMmIIeSY 91 Ut J0° 1e3o0d ajmpm Surlonsop-urudyy pue SSO[O{[20 € sasNED 1
"uoldurysep pue uo8a1( moysnoxy; punoy st zd i :aBeweq pue uopnqusig

Tepao-asusout Ajarel pue ‘repaopar
WIa159M. ‘s1 o “saonads ‘sxpoquay ‘seurd ‘Yore] wisisom Ig-se[8noq :sjsoy

«STBUNS 3[e0s-BuTy, Sy Y (A:210Y L) zeard snuiayg usfioyey

HOHdS ILIHAM 10 LOY DNIY =y



SLIEIEET]

£ HIGAN, 10 3joq ama) uagong 4

€I

0. [BAIGND UMOIG © S| HZ3118MYas f J0 Aeasp peaueApy—j pue ayg seinbiy

A

ue puncy aq osje

Aew Aay) ‘ssau) §

pajasyuy jo saseq Tog
U118 10 5I00. WOY 13

Buifsewe punosb ¢
U} L0 punoy.

“|{ep pue suq swosaq Aeyy -
‘abe saipoq Buiniy sy—q)g eunby

"YSal) usym AjeAjan aie pue ey i
PUE J3WiWNS 81e) u) W0} izfuramyas of Jo |
salpoq Bupiny eywoosysny—eg ainfily

pLos

Al dvau 10 o sapog Fugif
LAd-09, 10 dot 1angan US4+ !

(48

1€ ‘1 :seaualajay

'snuny syl YHm pajeroosse A[uouuod are ageyealq pue

MOIIPUIN ‘Aedsp JO s[eas] JoyS1 31ed1pul a[oq 93 wo.y. Sursiauws sa1poq
Sunmug ‘seaxy pajoajur Jo suorod 1omo] Y3 03 pauyuod Afrensn st A223(
‘spue)s 19p[o ur Apusnbag s1no00 101 1INg PUE J00I NZHUEMUPDS Alienag

-opsouSerp st Apoq Sunmuiy oy, 'SHJOUL0IILIS YISO IO ‘snainydins snioditavy
‘sypuorfjo sisdojnuo,] ‘vjoorurd sisdojnuiog Aq pasned 1Byl JIm pasnjuod aq
Keur Keosp pesned-pziuiamyos g subig pue swoydwig tejluig Butanpoiy syusby

“(PTS *S1) S1UNQ8N(, Jo s[ems 1ng paounoucad asey Aeut

SeaI} PaIOaJuT SO 23 JO SIING PUE SO0 ST} UT PUnoy A[ensn pire poomiTesty
a1} 0] pauguoo ST ABdaQ *(J 21§ "SBIY) Syoeo SSe{uLIys Y} UL S}33Ys [e@oAur
SIIM SNOUTSSI 3iM £229p [E0IqND UMOIq yTep 03 Surde j0I [ed1qno umoaq 143y
© ST A209p PeouBAPY "POOM ULIE [IIM ‘UMOIq 1yS1[ 03 usaad 1y31[ st Aeosp Apey

‘sdumgs pue ‘s8o[ ‘seaq1 pesp ‘sean Sural uo doaasp

Kew sorpoq Sunmiy “padeys jexoelq aq Aew swe)s uo Aposirp Sumod
9SOYT, "SYTEIS oI “Hoys 03 Jode) pue sIsjuso passadop (LM JB[NIID

axe suoo oy I, *(qTs “3L1) sBurddoIp moo S[qUISSAI PUB ‘S[IILI] PUE Umolq
srep awooaq Astp) ‘ofe Loyl sy (1S ‘S11) 98pa MO[[a4 & TIIM 180 ‘UmOoIq
MOT[94 IO ‘UmoIq YsTuaald UMOoIq YSIPPal pue aInixs) ul Aoafa a1e A3y,
"Ire] pue Jowrwuns 93] 9. ur readde sUO) "SIEOS I PUE ‘SYOBID ‘SPUnom
woyj s81ewa A[fensn seax; uo Sumois ssipoq Sunmiy (916 L) swais

JO (3 0T) WX € J9MO] U1 U0 JNOJ0 Os[e ABWI SYUOD "SI3I} PIIOPUL JO $958q
a1 wog Surmo1s 10 Iedll PUnoIs aif. uo JNod0 SYUOD INI[UICOIYSTIUT [enuue
o81e7 ‘eseosIp Sy} Jo USIS S[QRIAIISOW I} SIe SIIpoq BunmI] :uojeaynuap|

‘noBarp pue uoiumysep Ut A[ares A[uo

SINDJ0 ST} Joaamoy ‘A}I[eLiow J-se[8noq sned A[0aIIp AL 2uiamyos
"SI-Se[ENo PoIjUI-IZAIUIaMYIs ¢ Yorne uao ‘dds vuwjpuuy pue safiaeq 11
-Se[8no( 'Kedsp JO I[NSS.X UOUIIOD JSOUI 3L} ST SUI[PUNOIS 9} 9A0qe J8eesiq
PUIM, ‘S921} Jap[0 JO AB0ap 1NG PUE J00I 2I9AIS € $3SNED SNSUR). YT, U0SI0
pue uoiBuryse)) 1NOYSNONY} PUNOJ ST #23U1amMyos  efieweq pue uonngLisi(

ag surdjeqns pire 1 pac eIseys Iy a[qou iy I2A[IS a1ioed

0 81 1] puesd ‘YOOTWIaY UTJUNOUI {20[UIs] Wisjsom. Tepaopal wisjsem Uuo
punoj Afpeuorsesoo sty ‘ourd JeSns pue ‘ourd aimym wisisem ‘surd Lagysr ‘surd
esoxapuod. ‘aurd sjodaBpor ‘eonids eiIS ‘sonuds ureUlsSUy ‘Yote[ UIaisam
SPNIOUL §3S0Y UOWIIOD IS0 IG-Se[3no( uo punoj Apusnbaiy 1oy SISO

Snduny do 19A794,,
JsnBuny otd-moo, “red (1) H2nUIaMYIS snjoapyd ‘uaboyled

n

10Y LLNE GNY 1OOH IZLINIZMHOS



ADDENDUM VI

FIRE RISK



Wildland Urban Interface Communities at Risk for Fire
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Wildland Fires

Definitions

Structure fire is a fire of natural or human-caused origin that results in the uncontrolied
destruction of homes, businesses, and other structures in populated, urban or suburban areas.
Wildland fire is a fire of natural or human-caused origin that results in the uncontrolled
destruction of forests, field crops and grasslands.

Wildland urban interface is a fire of natural of human-caused origin that occurs in, or near,
forest or grassland areas, where isolated homes, subdivisions, and small communities are also

located.

Background Information

Wildland fire is a serious and growing hazard over much of the United States, posing a great
threat to life and property, particularly when it moves from forest or rangeland into developed
areas. However, wildland fire is also a natural
process, and ifs suppression is now recognized to
have created a larger fire hazard, as live and dead
vegetation accumulates in areas where fire has
been excluded. In addition, the absence of fire
has altered or disrupted the cycle of natural plant
succession and wildlife habitat in many areas.
Consequently, United States land management
agencies are committed to finding ways, such as
prescribed burning, to reintroduce fire into natural
ecosystems, while recognizing that firefighting and
suppression are siill important. USGS conducts
fire-related research to meet the varied needs of
the fire management community and to
understand the role of fire in the landscape; this
research includes fire management support,
studies of post-fire effects, and a wide range of

studies on fire history and ecology.

History
Washington State has experienced several disastrous fire seasons in recent years. in 1994, a

series of dry lightning strikes started numerous fires in the north-central portion of the state, with
major fires occurring in or near Lake Chelan, Entiat, and Leavenworth. During the fire seasons
of 2001 and 2002, lightning again caused numerous fires in Washington and Oregon.

In some cases, two or more fires merged together, overwhelming resources and creating fires
so large and complex that some were not fully extinguished until cooler, damp autumn weather
moved into the region.
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Vuinerability Assessment

Should a large wildland or wildland-urban interface fire occur in Whatcom County, the effects of
such an event would not be limited to loss of valuable timber, wildlife and habitat, or recreational
areas. The loss of large amounts of timber on steep slopes would increase the risk of landslides
and mudslides during the winter months and the depositing of large amounts of mud and debris
in streams and river channels could threaten valuable fish habitat for many years. In addition,
the loss of timber would severely impact the watershed of the Skagit River and could drastically
increase the vulnerability to flooding for many years.

WDNR, Northwest Region, has conducted a region-wide wildland fire hazard assessment
utilizing the following method:

1. Risk Assessment and Mitigation Strategies (RAMS) was developed for fire managers to
be an all-inclusive approach to analyzing wildland fire and related risks. It considers the
effects of fire on unit ecosystems by taking a coordinated approach to planning at a
landscape level. The steps involved in this process include the following:

A. ldentification of spatial compartments for assessment purposes:

I.

Whatcom County (county # 37) was subdivided into three risk
assessment compartments based on Industrial Fire Precaution Level
(IFPL) Shutdown Zones. Zone 653 represents the islands and tidal
lowlands; Zone 656 represents the interior lowlands (roughly the
Interstate 5 corridor); and Zone 658 represents the uplands to the
Cascade Crest (roughly 1,500 feet elevation and above). Whatcom
County risk assessment comparimenis are numbered using the
county number (37) combined with the shutdown zone number. Using
this scheme, the three risk assessment compariments within
Whatcom County are numbered 37653, 37656 and 37658.

B. Assessment of significant issues within each compartment, which are related

to:

Fuels_ Hazards — The assessment of fuel hazards deals with
identifying areas of like fire behavior based on fuel and topography.
Given a normal fire season, how intense (as measured by flame
length) would a fire burn? Under average fire season conditions, fire
intensity is largely a product of fuel and topography.
Protection Capability — Determining fire protection capability for the
purpose of this assessment involves estimating the actual response
times for initial attack forces and how complex the actual suppression
action may be once they arrive because of access, fuel profile,
existence of natural or human-made barriers to fire spread, presence
of structures, and predicted fire behavior.
a. Initial Attack Capability ~ actual time of first suppression
resource
b. Suppression Complexity — access, fuel conditions, structure
density, and so forth
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iii.

vi.

lgnition_Risk — Ignition risk evaluation will be completed for each
compartment. Ignition risks are defined as those human activities or
natural events which have the potential to result in an ignition.
Wherever there are concentrations of people or activity, the potential
for a human-caused ignition exists. After assessing the risks within an
area, it is helpful to look at historical fires to validate the risk
assessment. Historical fires alone, however, are not an accurate
reflection of the risks within a given area. The objective of this effort is
to determine the degree of risk within given areas.
a. Compartment Ignition Risk is based on:
4 Population Density
4 Power Lines — distribution as well as transmission
% |Industrial Operations - timber sale, construction
project, fire use, mining, and so forth
# Recreation — dispersed, developed, OHV, hunting,
fishing
¢ Flammables
¢ Other - fireworks, children, shooting, incendiary,
cultural, power equipment

% Railroads
% Transportation Systems — state, federal, public access
#+ Commercial Development -~ camps, resoris,

businesses, schools
Fire History — Fire history will be completed for each compartment to
reflect:
a. Firelocation
b. Cause
¢. Average annual acres burned
d. Average annual number of fire by cause
Catastrophic Fire Potential — An evaluation of fire history reflects the
potential for an event to occur. An example is if large damaging fires
occur every 20 years and it has been 18 years since the last
occurrence, this would reflect a priority for fire prevention
management actions.
a, Evaluate large fire history
b. What are the odds of a stand replacement type fire occurrence
in that compartment?
4 Unlikely
4 Possible
@ Likely
Values — Values are defined as natural or developed areas where loss
or destruction by fire would be unacceptable. The value elements
include:

a. Recreation — undeveloped/developed
b. Administrative sites

¢. Wildlife/Fisheries — habitat existing

d. Range Use

e. Watershed

f. Timber/Woodiand

g. Planiations

h.

Private Property
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. Cultural Resources
. Speciat Interest Areas

[ VTR

k. Visual Resources

l.  Threatened and Endangered Species
m. Soils

n. Airshed

0. Other Necessary Elements

This evaluation process provides the basis for determining the Whatcom County Wildland-
Urban Interface Fire Risk Assessment Compartments map. Additional information regarding the
results of this process can be found in Appendix D, which contains excerpts from the RAMS
Assessment.

Whateom County Wildland-Urban
Interface Risk Assessment: Campartments

T Medsrate Risk,
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RAMS risk assessment compartments were further broken down to identify Wildland-Urban
Interface Hazards. Using 2000 Census data, individual areas were identified in the Wildland-
Urban Interface and assessed using the National Fire Protection Association (NFPA) 299,
Wildfire Hazard Assessment. The resuits of this assessment are depicted in the Whatcom
County Wildland-Urban Interface: Fire Risk Assessment map.

TN Whatcom County Wiidland-Urban _.//

interface Risk Assessment: Fire Risk Assessment
Low Fire Hazard #¥5 High Fire Hazard
Moderate Fire Hazard Extreme Fire Hazard
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The NFPA 299 was further refined, to reflect Whatcom County Fire Manager's input, producing
a map that reflects Landscapes of Like Risk (Communities at Risk). Areas that received a high
to extreme risk ranking were grouped into landscapes and named. The resuit is depicted in the
following map. These areas of Whatcom County are at highest risk of catastrophic loss to a
Wildiand fire.

Interface Risk Assessment: Communities at Risk
3} Communities af Risk

f%—/ ™ Whatcam Countly Wildland-Urban ,_._//
e

f\ L ‘ f . Wias

Mitigation Strategies

in cooperation with fire managers from WDNR, NW Region, three mitigation strategies were
developed to address Whatcom County's fire hazards:

1. Inter-Agency Cooperation
2. County-wide Wildland Fire Prevention
3. WUl (Wildland/Urban Interface) Communities at Risk

Inter-Agency Cooperation

Inter-agency cooperation is the key to a successful wildland fire mitigation strategy. In the case
of wildland fire risk mitigation, continued development and enhancement of support between fire
protection agencies will be emphasized. Participation in the NW Region Wildland Fire Local
Coordinating Group will continue and support of Local Coordination group activities will be a
priority. Support of those activities proclaimed by the governor’s office in relation to wildiand fire
prevention, such as Wildfire Awareness Week, shouid be made a priority.
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County-Wide Wildland Fire Prevention

In the RAMS Compartments, where the wildland fire risk has been assessed at moderate, multi-
agency cooperative fire prevention activities will ocour during the summer months addressing
the following:

R

G~

Public awareness of current fire danger

Press releases

Media opportunities for fire prevention news articles

Radio and TV spots, as needed

Use of burn bans during periods of high fire danger '

Use of Smokey Bear fire prevention programs targeting age-specific audiences during
periods of extreme fire danger, or during significant wildland fire events

Consideration of mohilizing Washington State Inter-agency fire prevention teams

Use of other fire prevention tactics and strategies, as needed, and as conditions warrant

Wildland/Urban Interface (WUI) Communities at Risk
As a result of efforts conducted by WDNR, the following list of Landscapes of Like Risk were

established.

1.

2.
3.
4.

lLake Whatcom - Sudden Valley, in the lake Whatcom watershed, is currently
participating in the mitigation strategies set forth in this Plan

Neoksack

Glacier

Lummi Island - Lummi Island Scenic Estates, a community on Lummi Island, has
received national recognition for their mitigation activities under the Firewise
Communities/USA program

Kendall

In addition to CWPP recommendations, communities located in the Landscapes of Like Risk
should consider the following mitigation strategies:

1.

2.

Use of the Firewise Communities program {(www.firewise.orq)

Conduct Firewise workshops

increase homeowner awareness

Facilitate community involvement and support
Facilitate media involvement

Use the Firewise Communities/USA program (www.firewise.org/usa) to:

a. Facilitate Community involvement and support
b. Provide a course of action for community mitigation
c. Nationally recognize achievement
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Fether you've lived in the wildland/urban in terface for years, or are purchasing or

renting your dream home away from

the hectic pace of city life, you may be con-

cerned about wildfire. Living where wildfires can occur poses a risk to your property and
loved ones — but it is possible to live compatibly with this natural event. Read on tolearn
more about how your participation in the Firewise Communities/USA Recognition Pro-

gram can make you and your home safer.

C itizen involvement is the corner-
stone of the Firewise Communities/
USA®Recognition Program. If you are
a homeowner or community resident
whose home is located in a region sus-
ceptible to wildfires, this brochure will
offer you relevant information on how
you can help your community to be-
come Firewise. As participants in the
Program, you and your neighbors will
learn how to decrease the risk of losing
your homes and to best protect your-
selves in the event of wildfire.

Within wildland/urban interface areas,
firefighters lack the resources to defend
every homethatisthreatened during ex-

treme wildfires. However, communities
whose residents take steps to reduce
their vulnerability have a greater
chance of surviving a wildfire. Firewise
Communities/USA offers residents in
fire-prone areas a unique opportunity to
implement Firewise practices specially
tailored to individual and community
needs. You and your neighbors will gain
useful knowledge and skills to prepare
for a wildfire before it occurs, while also
helping you maintain an acceptable
level of fire readiness. Firewise homes
and communities allow fire fighters to
concentrate on fighting the wildfire -
which ultimately saves more homes and
lives.What's more, even a few preventive




actions can prove critical, because when
adequately prepared, homes have
often survived a wildfire without the
intervention of the fire department.

The Program draws on a community’s
spirit, its resolve, and its willingness to

take responsibility for reducing wildfire
risks by providing the resources needed
toachieve both a high level of protection
against wildland/urban interface fire
and ecosystem balance. The Program
utilizes the following three-legged
template:

« Wildland fire staff from federal, state or local agencies provide a community with
information about living with wildfire with mitigation information taifored to your specific

community or region.

- With the assistance of wildland fire staff, you and your neighbors assess wildfire risks around
you and devise a cooperative network of other homeowners, agencies, and organigations.

« You and your neighbors identify and implement local solutions.

How Can My Community Become A Recognized Firewise Community? |

Itimately, it all begins with you. Becoming Firewise takes time and coordination
with your neighbors and others, but getting started is actually quite straight-
forward. The Firewise Communities/USA standards offer flexibility in creating the
most appropriate plan and actions for your community. You will find that the effort

expended reaps many rewards.

Following these steps, your community will be on its way toward becoming

Firewise.

1) Contact Firewise — A community representative (you or another interested
member of your community) completes an on-line request for contact by a Firewise
representative on the Firewise Communities/USA web site, www.firewise.org/usa.

2) Site Visit — At an agreed-upon time, your state’s Firewise Communities/USA
liaison, a specialist in wildland/urban interface (WUI) fire, will visit your area and
assess the proposed site. The visit is coordinated with local fire officials.




3) Community Representatives — At the same time, your community “spark plug”
(again, this could be you) recruits community representatives to create a multi-
disciplined Firewise board or committee. This group should include homeowners
and fire professionals but may also include planners, land managers, urban foresters
and members of other interest groups. Be aware that the development of the Fire-
wise Community plan may take up to six months,

4) Assessment & Evaluation — Upon completing a site assessment and evaluation
of the community’s wildfire readiness, the WUI specialist schedules a meeting with
your local Firewise board to present the assessment for review and acceptance by
the board. If accepted, the process continues; if not, it is terminated.

5) Moving Forward/Creating A Plan — Your local Firewise board develops area-
specific solutions to its WUI fire issues based on the WUI specialist’s report. All
members of the Firewise board must concur with the final plan. The recommenda-
tions are presented to and approved by the WUI specialist. The specialist may work
with your community to seek project implementation funds, if needed.

6) Implement Solutions — Local solutions are implemented following a schedule
designed by your Firewise group, who will be responsible for maintaining the
program into the future,

7) Apply for Recognition — Firewise Communities/USA recognition status is achieved
after your community submits its application form along with a completed Firewise
community plan and Firewise event documentation to your state’s Firewise
liaison. The application form is available online and more

information on Firewise Recognition Criteria
is on Page 5.

8) Renewing Your Recognition Status — An-
nual renewal of your recognition is com-
pleted by submitting documentation of
your community’s continued participa-
tion to the state Firewise liaison. This can
be easily accomplished with the on-line form.

P
.

-
-greet

g T

www.firewise.org/usa




- What are the Recognition Cri
N eighborhoods, subdivisions, and small towns in fire-prone areas of the United

States can earn Firewise Communities/USA Recognition status by creating
dedicated local Firewise task forces and by implementing Firewise principles tai-
lored to their specific community needs. This nationwide initiative recognizes com-
munities for taking action to protect people and properties from the risk of fire in
the wildland/urban interface. Communities create their programs themselves with
cooperative assistance from local fire staff and state forestry agencies.

Fire-prone communities earn Firewise Communities/USA recognition status by meeting
the following criteria:

Enlisting a wildland/urban interface specialist to complete an assessment and
create a plan that identifies locally agreed-upon solutions that the commu-
nity can implement.

Sponsoring a local Firewise task force, committee, commission or department
“%  which maintains the Firewise Community program and tracks its progress or
status.

Observing a Firewise Communities/USA Day each year that is dedicated to a
" local Firewise project.

Investing a minimum of $2.00 annually per capita in local Firewise Communi-
ties/USA efforts. (Work by municipal employees or volunteers using munici-
pal and other equipment can be included, as can state/federal grants dedi-
cated to that purpose.)

Submitting an annual report to Firewise Communities/USA, documenting
continuing compliance with the program.,




he Home Ignition Zone is the key to preparing your home for wildfire readiness.

Your home ignition zone - including the condition of the house and its immedi-
ate surroundings within 100 to 200 feet and other structures such as garages, decks,
porches, or fences that come in contact with the house - is what determines your
home's susceptibility to ignition during a wildfire. “The more you can eliminate the
things that can lead a wildfire to your home, the more likely your home will survive”
notes Judith Leraas Cook, project manager of the Firewise Communities/USA Rec-
ognition Program. She offers some simple steps for evaluating your home ignition

zone and making it a deterrent to the progress of the fire:

» Clear the build up of pine needles and leaves from the base of the house and any
connecting structures which could otherwise ignite the home’ siding.

+ Create a three-foot, fire-free area on all sides of your home.

+ Clear gutters of leaves and
debris.

= Trim any limbs on trees
hanging over the house.

« “Limb up”trees around the
house by removing lower
limbs that are 10 to 15 feet
from the ground.

» Use metal flashing at all
connection points of
structures, such as wooden fences attached to the house,

« Clear trees and shrubs of dead material and keep them pruned. Space trees and
shrubs far enough apart to slow the spread of an approaching wildfire.

» Regularly care for your property to keep it free of all dead leaves and needles.

+ Choose deciduous trees, rather than evergreens, when planting close to your
home. Sap from evergreens is good fuel for fire. Deciduous plants burn more

slowly.




« Install glass skylights. Plastic melts during a fire.
» Store firewood well away from your house, particularly during fire-season.

« Remove excess vegetation along roads and remove chipped wood immediately
after cutting.

« Use non-flammable (Class A) roofing materials,

» Plant native wildflowers and fire-resistant plants; keep lawns green and irrigated
as they serve as good fire breaks, as do rock gardens and xeriscapes.

+ Remember that wide driveways, non-flammable walkways and other pathways
can slow or stop the spread of a wildfire,

The national Firewise Communities program is an interagency program designed to encourage local solutions for
wildfire safety by involving homeowners, community leaders, planners, developers, firefighters, and others in the
effort to protect people and property from the risk of wildfire, The Firewise Communities program is sponsored by
the National Wildfire Coordinating Group's Witdland/Urban Interface Working Team, a consortium of wildland fire
agencies that includes the USDA Forest Service, the Department of the Interior, the Federal Emergency Manage-
ment Agency, the International Association of Fire Chiefs, the National Emergency Management Association, the
US Fire Administration, the National Association of State Fire Marshals, the National Fire Protection Association,
and state forestry organizations. For more information, visit www.firewise.org.




What are the Benefits of Being a Firewise Community?

Whlle the benefits can vary, there are a number of positive outcomes experi-
enced by communities that become members of the Firewise Communities/

USA Recognition Program. Being “Firewise":

» Creates defensible space that prevents fires from advancing and
endangering homes and lives,

* Improves property value while reducing risk of loss.

» Improves community relationships with local fire staff, since firefighters
can concentrate their efforts on fighting wildfires rather than devoting
often limited resources to protecting homes - which may ultimately be
lost if the fire can't be contained.

» Encourages good neighbors, since the more homes within a community
that adopt “Firewise” practices, the greater the impact on reducing the
heat and speed of the fire.

- Offers peace of mind, knowing that
your home is prepared to survive
a wildfire in the event one should L [
occur, i |

Where Can | Get More Information about Firewise Communities/USA? l

4. For more information on the Firewise Communities/USA
t{\'\. v HHP;E ' Recognition Program, visit www.firewise.org/usa or contact
- ULLHU.  your state forestry agency.
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AMERICAN NATIONAL STANDARD

ANSI A300 (Part 1)-2001 Pruning

American National Standard
for Tree Care Operations —

Tree, Shrub, and Other
Woody Plant
Maintenance —
Standard Practices
(Pruning)

1 ANSI] A300 standards

1.1 Scope

ANSI A300 standards present performance standards
for the care and maintenance of frees, shrubs, and
other woody plants.

1.2 Purpose
ANSI A300 standards are intended as quides for fed-
eral, state, municipal and private authorities including

properly owners, property managers, and udilities in
the drafting of their maintenance specifications.

1.3 Application

ANSI] A300 standards shall apply to any person or
entity engaged in the business, trade, or performance
of repairing, maintaining, or preserving trees, shrubs,
or other woody plants.

1.4 Implementation

Specifications for tree maintenance should be writ-
ten and administered by an arborist.

2 Part 1 — Pruning standards
2.1 Purpose

The purpose of this document is to provide standards
for developing specifications for iree pruning.

2.2 Reasons for pruning

The reasons for tree pruning may include, but are
not limited to, reducing risk, maintaining or improv-
ing tree health and structure, improving aesthetics,
or satisfying a specific need. Pruning practices for
agricultural, horticultural production, or silvicultural
purposes are exempt from this standard.

23 Safety

23.1 Tree maintenance shall be performed only
by arborists or arborist trainges who, through related
training or on-the-job experience, or both, are famil-
iar with the practices and hazards of arboriculture
and the equipment used in such operations.

2.3.2 This standard shall not iake precedence over
arboricuttural safe work practices.

233 Operations shall comply with applicable
Cccupational Safety and Health Administration
(OSHA) standards, ANSI £133.1, as well as staie
and local regulations.

3 Normative references

The following standards contain provisions, which,
through reference in the text, constitute provisions
of this American National Standard. All standards
are subject to revision, and parties to agreements
based on this American National Standard shaif ap-
ply the most recent edition of the standards indi-

cated below.

ANSIEZ60.1, Nursery stock

ANSI Z133.1, Tree care operations - Pruning, trim-
ming, repaiting, malntaining, and remaving trees, and
cutting brush - Safely requirements

29 CFR 1910, General industry 1)

29 CFR 1910.268, Telecommunications 1)

29 CFR 1910.288, Electric power generation, trans-
mission, and distribution 1

29 CFR 1910.331 - 335, Electrical safety-related work
practices

4 Definitions
4.1 anvil-type pruning tool: A pruning tooi that

1



branches. Lion's tailing ts not an acceptable pruning
practice (5.5.7).

4.28  mechanical pruning: A ulility pruning tech-
nique where large-scale power equipment is used
fo cut back branches (5.8.2.2).

4.29  parent branch or stem: A {ree trunk, limb,
ar prominent branch from which shoots or stems
grow.

4.30  peeling: For palms: The removal of only
the dead frond bases at the point they make con-
tact with the trunk without damaging living trunk tis-
sue, {syn.: shaving)

4.31 petiole: A stalk of a feaf or frond.

432  phloem: Inner bark conducting tissues that
transport organic substances, primarily carbohydrates,
from leaves and stems to ather paris of the plant.

433 pollarding: The maintenance of a tree by
making internodal cuts to reduce the size of a young
tree, followed by the annual removal of shoot growth
at ts point of origin {5.7.3).

4.34 pruning: The selective removal of piant
parts to rest specific goals and objectives.

435 qualified line-clearance arborist: An in-
dividual who, through related training and on-the-
job experience, is familiar with the equipment and
hazards in line clearance and has demonsirated
the ability to perform the special techniques in-
volved. This individual may or may not be currently
employed by a line-clearance contracior.

436 aqualitied line-clearance arborist trainee:
An individual undergoing line-clearance training
and who, in the course of such fraining, is familiar
with the hazards and equipment involved in fine
clearance and has demonstrated ability in the per-
formance of the special techniques invoived. This
individuat shall be under the direct supervision of a
gualified line-clearance arborist,

4.37  raising: Seleclive pruning to provide verti-
cal clearance (5.6.3).

4.38 reduction: Selective pruning to decrease
height and/or spread {5.6.4).

439 remotefrural areas: Locaiions associated
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with very little human activity, land improvement, or
deveiopment.

440 restoration: Selective pruning to improve
the structure, form, and appearance of trees that
have been severely headed, vandalized, or dam-

aged {(5.7.4).

4.41  shall: As used in this standard, denotes a
mandatory requirement.

4,42 should: As used In this standard, denotes
an advisory recommendation.

4.43 stuliz An undesirable short length of a
branch remaining after a break or incorrect prun-
ing cut is madae.

444  thinning: Selective pruning to reduce den-
sity of live branches (6.6.2).

4.45 throwline: A small, lightweight line with a
weighted end used to position a climber's rope ina
tree.

4.46  topping: The reduction of a tree’s size us-
ing heading cuts that shorten limbs or branches
back to a predetermined crown limit. Topping is not
an acceptable pruning praciice (5.5.7).

4.47  tracing: The removal of loose, damaged fis-
sue from in and around the wound.

4.48  urbanfresidential areas: Locations, such
as populated areas including public and private
properly, that are normally associated with human
activity.

4.49  utiiity: An entity that delivers a public ser-
vice, such as electricity or communications.

4.50  utility space: The physical area occupied
by a utility's facilities and the addifional space re-
quired to ensure its operation.

4.51  vista pruning: Selective pruning to allow
a specific view (5.7.5).

4.52 watersprouts: New stems originating from
epicormic buds. {syn.: epicormic shoots)

453  wound: An opening that is created when
the bark of a live branch or stem is penetrated, cut,
or removed.
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5.6.1.2 Size range of parls to be removed shall be
specified.

5.6.2 Thin: Thinning shall consist of selective
pruning 1o reduce density of live branches.

5.6.2.1 Thinning should result in an even distribu-
tion of branches on individual limbs and through-
out the crown.

5.6.2.2 Not more than 25 percent of the crown
should be removed within an annual growing sea-
s0n.

5.6.2.3 Location of parts to be removed shall be
specified.

5.6.2.4 Percentage of foliage and size range of
parts to be removed shall be specified.

5.6.3 Raise: Raising shall consist of seleclive
pruning to provide vertical clearance.

5.6.3.1 Vertical clearance should be specified.

5.6.3.2 lLocation and size range of parls to be re-
moved should be specified.

5.6.4 Reduce: Reduction shall consist of
selective pruning to decrease height and/or spread.

5.6.4.1 Consideration shall be given to the ability
of a species to tolerate this type of pruning.

5.6.4.2 Location of parts to be removed and clear-
ance should be specified.

5.6.4.3 Size range of parts should be specified.
b7 Specialty pruning

Consideration shall be given io the ability of a spe-
cies to tolerate specialty pruning, using one or more
pruning iypes (5.8).

5.7.1  Young trees

5.7.1.1 The reasons for young tree pruning may
inciude, but are not limited 1o, reducing risk,
maintaining or improving tree health and struc-

ture, improving aesthetics, or satisfying a spe-
cific need.

5.7.1.2 Young trees that will not tolerate repetitive

6

pruning and have the potential to outgrow their space
should be considered for relocation or removal.

5.7.1.3 Atplanting

5.7.1.3.1 Pruning should be limited {o clean-
ing (5.6.1).

5.7.1.3.2 Branches should be retained on the
fower trunk,

5.7.1.4 Once established

5.7.1.4.1 Cleaning should be performed
(5.6.1).
57.1.4.2 Rubbing and poorly attached

branches should be removed.

57143 A central leader or leader(s) as ap-
propriate should be developed.

7144 A strong, properly spaced scaffold
branch structure should be selected and main-
tained,

5.7.1.4.5 Interfering branches should be re-
duced or removed.

572 Espalier

5.7.2.1 Branches that extend ouiside the desired
plane of growth shall be pruned or tied back.

5.7.2.2 Ties should be replaced as needed {o pre-
vent girdling the branches at the attachment site.

5.7.3 Pollarding

§.7.3.1 Consideration shall be given to the ability
of the individual tree to respond to poliarding.

8.7.3.2 Management plans shall be made prior to
the start of the pollarding process for routine re-
moval of watersprouts.

5.7.3.3 internodal cuts shall be made at specific
locations to start the pollarding process. After the
initial cuts are made, no additional internodal cuit
shall be made.

5.7.3.4 Watersprouts growing from the cut ends of
branches (knuckles) should be removed annually
during the dormant season.
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with a narrow angle of attachment should be made
from the bottom of the branch to prevent damage to
the parent limb (see Figure 5.3.7).

59.2.1.2 A minimum number of pruning cuts
should be made to accomplish the purpose of facil-
ity/utility pruning. The natural structure of the tree
should be considered.

5.9.2.1.3 Trees directly under and growing
into facility/utility spaces should be removed or
pruned. Such pruning should be done by removing
entire branches or by removing branches that have
laterals growing into (or once pruned, will grow into)
the facHity/dtility space.

5.9.2,1.4 Trees growing next o, and into or
toward facility/utility spaces should be pruned by re-
ducing branches to laterals (5.3.3) 1o direct growth
away from the utility space or by removing entire
branches. Branches that, when cut, will produce
watersprouts that would grow into facilities and/or
utility space should be removed.

59215 Branches should be cut to laterals
or the parent branch and not at a pre-established
clearing limit. If clearance limits are established,
pruning cuts should be made at laterals or parent
branches outside the spscified clearance zone.

5.9.2.2 Rurai/remote locations — mechanical
pruning

Cuts should be made close to the main stem, out-
side of the branch bark ridge and branch collar. Pre-
cautions should be taken to avoid stripping or tear-
ing of bark or excessive wounding.

5.93 Emergency service restoration

During a utility-declared emergency, service must
be restored as quickly as possible in accordance
with ANSI Z133.1, 29 CFR 1810.331 — 335, 29 CFR
1910.268, or 29 CFR 1910.269. At such times it
may be necessary, because of safety and the ur-
gency of service restoration, to deviate from the
use of proper pruning techniques as defined in this
standard. Following the emergency, corrective
pruning should be done as necessary.

b
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Tree Pruning

Introduction

This pruning guide is designed for beginning tree pruners
and is written for the Puget Sound region of the Pacific
Northwest (United States). Please use this to help you and
your friends and neighbors understand correct pruning
techniques. This guide is written in English, and is being
translated into other languages, and was made possible by
funding from the USDA Forest Service and the King County
Department of Natural Resources.

Depending upon where you live, you may be required to get
a permit for tree pruning and removal. These requirements
vary from city to city, borough, county, state, and country.
Please consult your local agriculture or forestry bureau for

more information,

The City of Seattle requires a permit for removal of street trees
or to hire a professional to prune. Permits are also required for
pruning and removal of trees in critical areas (wetlands or

steep slopes). For information, telephone 206.684.5008 or go

to: http:[[www.seattle.gov[transportation[forestg.htm
Guidelines for When to Prune

* Prune to remove broken branches or to get street and
sidewalk clearance anytime,

* Prune fruit trees when they are in winter dormancy before
the buds swell or, in the summer.

* Prune willow and poplar trees late in the summer.

* Prune elm trees in the Pacific Northwest only between
October 15th and April 15th {while leaves are off the tree)
to minimize damage from the elm feaf borer and Dutch
Elm Disease.

* Prune birch, beech and maple trees after a hard frost to
lessen sap flow.

Why Prune Trees?

* Prune to increase visibility and provide clearance for
pedestrians and vehicles. In Seattle, street tree branches
must provide 8 feet of clearance over the sidewalk and 14
feet above the street at the curb,

* Prune to allow for light penetration or to frame a view.

* Prune to remove broken, diseased, or dead branches and
suckers from the roots or root collar.

* Prune to direct growth and improve the structure in young
trees.

* To increase fruit production.

* Prune trees to encourage and direct growth and
accentuate a tree's beauty, not to inhibit growth.

By properly removing branches, we make sure that trees will
mature to their natural shapes and preserve their natural
beauty, vigor, and health. A little careful pruning early can
protect your tree from branches breaking or becoming too
crowded as the tree grows.

Most pruning involves removing a few lower branches and

when done correctly, trees require less pruning as they
mature. Good pruning never changes the shape of the tree.

Examples of the natural shape and form of trees

phiiio

e
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Natural Target Pruning - Learn Where and
How to Make Pruning Cuts

By using the three step method when pruning, trees will
respond by quickly closing over pruning cuts, remaining
healthy, and looking nice. Branches are actually made from
their own wood which is held onto the trunk by yearly
wrappings of new growth. The branch colfar is where the
branch wood and the trunk wood meet. Making the pruning
cut just outside this collar is important for tree health.

The angle of your pruning cut should expose the least
amount of surface area. Use the three cut method to ensure
that the bark does not tear as the branch falls away, causing a
bigger injury to the trunk.



Three Cut Method for Removing Large Branches

2nd Use the three cut

o method to remove
branches larger than %
inch or 2 centimeters.
cut | On natrow angled
branch attachments,
you may have to cut
entirely from the
outside upwards.

Types of Pruning Cuts

Thinning Cuts

Thinning cuts are better for the health of a tree. Remove an
entire branch by making a good pruning cut e
where the branch would have grown from /,/f”

a bud on another branch or thetree /" /| L7 Ao

trunk. Thinning cuts are used to f} s

open or raise the tree canopy and -
can also be used to remove sefect branches to improve views.

Note: Thinning remaves an entire branch back to another
branch or to the trunk of the tree.

pruned older tree

pruned small tree

Note: Do not remove more than 25% of the canopy of the tree in
one growing season or over a five year period otherwise you
stimulate sprouts that grow quickly and are unhealthy and
unsightly and could be unsafe.

Heading Cuts

Selective heading cuts are used to shorten the branch and
&/_,-' change its direction of growth. Prune
jv 7 ,f;/ 7 the branch just above a bud that
¥ A="points in the desired direction or to a
= side branch that is at least half the
diameter of what you are
removing.

iRt SN o

(-Se!ectit'f:;"
heading cuts
Making a non selective heading cut removes a branch that
leaves a stub and open end that can either take a long time to
cover with bark or be a point of entry for disease. These cuts
are hardest on a tree and usually result in a quick regrowth of

lots of shoots.

) Note: Head culs are
. f only used to change
\ e ( ’ / the direction of growth
y 9 // s when a thinning cut will
SN J ( § remove too much wood.
ad Always cut above g bud
facing the direction of the

£ . desired new growth,

non selective heading cut
results in lots of sprouts

Good Tips to Avoid Bad Pruning

Use the 3 cut method to shorten branches before removal.
This will prevent the branch from damaging the trunk as it
falls to the ground, as shown in drawings below.

it I ripped
i A [\ branch

"4 from no
T - undercut

Do Not Top Trees!

Topping cuts are a non selective heading | ||
cut that causes the branch to dieback 133[ i
or form weak, rapid, bushy sprouts Y
that are unsightly. If these sprouts
are allowed to grow, they can ;
become unsafe from being so : C -
heavy and yet just attached to S V!

the outer bark.

regrowth of topped small
tree with lots of sprouts

Trees give us so much
Please keep them healthy and safe!

Reproduction encouraged! This Tree Pruning Guide was made possible by a
grant from the King County Department of Natural Resources and Parks
and funds from the USDA Forest Service and Washington Department of
Natural Resources, with other assistance from the City of Seattle, awarded
through the Naturaf Resource Stewardship Network. Assistance was also
provided from PlantAmnesty, the University of Nevada Cooperative
Extension, Forestry students at the University of Washington, and students

in the Wilderness Inner-city Leadership Development program.

It is intended to hefp more people understand how te prune trees. if
you have concerns with the translation, please email
trees@seattle.gov or telephone 206.684.5008.
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