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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 

SVCA Vicinity Map 
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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 

 

 Please refer to Addendum II, 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. 

Forest 67%

Natural 1%

Water 4%

Landscape 28%

Hard scape trace

Land Cover
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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 

classification of MUs using the matrix can be used to prioritize future management actions and 

monitoring. 

Summary of Findings 
Addendum III contains the detail showing the attributes for each MU.  The following table summarizes 

the SVCA forest overall. 

Table 2 

 

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. 

 

 

 

Species Years Diameter inches canopy cover

Douglas-fir 46% <29 8% 0-5" 5% <10% 0%

Cedar 33% 30-49 3% 6-10" 12% 10-39% 0%

Alder 14% 50-99 87% 11-20" 51% 40-69% 18%

Cottonwood 5% >99 2% 21"+ 29% >70% 82%

other 2%

Age Class Size Class StockingCanopy Cover

SVCA Forest Summary
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Figure 3 

Threat Matrix

 

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 (Oregon Conservation Strategy. Oregon Fish and 

Wildlife).  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 III, 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.  

 

 

http://en.wikipedia.org/wiki/Biodiversity
http://en.wikipedia.org/wiki/Tree
http://en.wikipedia.org/wiki/Tree
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         Late Seral Forest with multi-layer components (complex structure) 

 

      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.  
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III. 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 #RO-12-01).   In a 

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: 

 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.  

   

 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.  

 

 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.   
 

 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 
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.  It is 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 Dunster 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. 

Figure 4 

Tree Risk Assessment 

 

 

 

 

 

 

 

 

 

        

 
 

 

 

 

 

 

 

STEP 1 
Review overall  
Site conditions  

STEP 2 
Assess site for targets  
No Target = No hazard 

STEP 3 
Assess each tree of concern 

Visual Tree Assessment 

STEP 3A 
Detailed assessment if 

required 

STEP 4  
Document risk factors & 

mitigation measures 

STEP 5 
Prioritize risk reduction 

activities 

STEP 6 
Submit your report 
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Risk Assessment typically considers: 

 The size of the tree component that might fail 

 The probability of it failing 

 The probability of a target being hit in the event of failure 

 The damage/harm likely to result to the target. 
Risk Assessment is undertaken to: 

 Limit the amount of risk to people  

 Limit the amount of risk to property 

 Limit the amount of risk to tree owners 

 Identify the highest risk trees 

 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 

 

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 

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

Size of Part Potential to Fail Target
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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.  It is 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. 
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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.  In young 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: 

 Areas of greatest asphalt coverage over roots 
o The Club House and Marigold Avenue area 

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

 

 Areas of recent house foundation construction 
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 Areas where soil moisture has changed 

 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: 

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

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

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

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

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

 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. 
 

 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 

 

 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 

 

 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-gallon salal on 3’ x 3’ spacing 
 1-gallon vine maple on 5’ x 5’ spacing 

 

 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: 

 Spatial Characteristics 

 Fuel Hazards 

 Protection Capability 

 Ignition Risk 

 Fire History 

 Catastrophic Fire Potential 

 Values (Recreation, private property, forests, fish, etc.) 

 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. ( I 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 
2. Press Releases 
3. Education via media 
4. Burn bans 
5. Smokey Bear prevention programs 
6. Inter-agency fire prevention teams 

 
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.   I 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: 

 Adherence to Building Codes 

 Visible Address Signs 

http://www.firewise.org/
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 Improving Fire Department Access  

 Creating defensible space 

 Removal of vegetative debris on owned and non-owned 

property 

 Use of fire retardant building materials 

 Firewise Landscaping 
 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: 

 Making the pruning cut at the natural “collar” of the limb 

 Avoiding cutting the limb flush with the bole 

 Avoiding leaving “stubs” or branch remnants 

 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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Addenda 



 

ADDENDUM I 

 

GLOSSARY OF TERMS 

  



Glossary of Terms 

Bole:   The main stem or trunk of a tree 

Conk:   The fruiting body of a fungus--- reproductive spores emanate from these. 

Crown:    The live green portion of the tree including leaves and needles. 

Dieback:   Dead limb tips  

DBH: Diameter in inches at 4.5 feet above ground level; the standard measure point 

for trees. 

GIS:  Geographic Information System used to capture, store, manipulate and analyze 

spatial and geographic data. 

Invasive Plant:   Plants not native to a particular area that tend to spread and cause l damage. 

MU:   Map Unit or forest cover area distinguished by tree species, density and size. 

Orthophotograph:  Aerial photograph corrected for distortion. 

Root Collar: The portion of the bole at ground level: often a rapidly tapering portion of the 

bole where roots connect. 

Seral Stage: Intermediate state in the ecological process, leading to old growth or climax 

forest 

  



 

 

Scientific Names 

Plants 

Douglas-fir Psuedotsuga menziesii 

Western hemlock Tsuga heterophylla 

Western red cedar Thuja plicata 

Red alder Alnus rubra 

Bigleaf maple Acer macrophyllum 

Vine maple Acer circinatum 

Willow Salix sp. 

Pacific rhododendron  Rhododendron macrophyllum 

Ice plant Aizoaceae sp. 

Hosta Hosta 

Tall Oregon Grape Mahonia aquifolium 

Mock Orange Philadelphus sp. 

Flowering Dogwood Cornus nuttali 

Wild Strawberry Fragaria virginiana 

Salvia Salvia sp. 

 

Fungus 

Brown Cubical rot Phaeolus schweinitzii 

Laminated Root rot Phellinus sulphurascens 

Armillara Root rot Armillare solidipes 

Red Ring rot 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 

 



ADDENDUM II 

SVCA MAPS 

See also Back Cover 
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ADDENDUM III 

FLAT Hazard Assessment Method 
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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 

Conifer deciduous mixed CONDECMIX 
More than 30% of the overstory is dominated by both 
conifer and deciduous trees. 

Deciduous DECID Overstory more than 30% dominated by deciduous trees 

Madrone conifer mixed MADCON 
Both Madrone and conifer trees each make up more than 
30% of the overstory 

Madrone deciduous mixed MADDEC 
Both Madrone and deciduous trees each make up more 
than 30% of the overstory 

Conifer Riparian Forest RIPCON 
Greater than 25% tree canopy with stream as dominant 
influence; more than 30% conifer 

Deciduous Riparian Forest RIPDEC 
Greater than 25% tree canopy with stream as dominant 
influence; more than 30% deciduous 

Conifer-deciduous Mixed 
Riparian Forest RIPCONDEC 

Greater than 25% tree canopy with stream as dominant 
influence; more than 30% conifer and deciduous 

Madrone-conifer Mixed 
Riparian Forest RIPMADCON 

Greater than 25% tree canopy with stream as dominant 
influence; more than 30% madrone and conifer 

Madrone-deciduous mixed 
Riparian Forest RIPMADDEC 

Greater than 25% tree canopy with stream as dominant 
influence; more than 30% madrone and deciduous 

Riparian Shrubland RIPSHRUB 
Less than 25% tree canopy; dominated by shrubs with 
stream as dominant influence 

Riparian meadow/ grassland RIPMEAD 
Less than 25% tree canopy; unmaintained grass and/or 
herbs; stream as dominant influence 

Conifer-deciduous mixed 
Forested Wetland FORWETCON 

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 
canopy; more than 30% of trees are conifers and deciduous 
trees 
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Data Attribute Data Field Explanation/Criteria 

Deciduous Forested Wetland FOREWETDEC 

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 
canopy; more than 30% of trees are deciduous 

Emergent wetland EMERGWET 
Herbaceous plants growing in standing water or saturated 
soils; less than 25% tree cover; grass and/or herbs 

Scrub-shrub wetland SCRUBWET 

less than 10% overstory canopy, and dominated by shrubs 
or regenerating trees growing in standing water or saturated 
soils 

Open Woodland OPENWOOD 10%-25% tree with unmaintained grass, shrubs or both 

Shrubland SHRUBLAN 

Less than 10% overstory tree canopy and dominated by 
upland shrubs or regenerating trees (ie. blackberry, scotch 
broom, etc.) 

Grassland-meadow GRASS 
Less than 10% tree canopy with unmaintained grass and/or 
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  OVR1_SPC 
overstory species, most abundant dominant or codominant 
>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 

Second Overstory Species  
OVR2_SPC 

2nd overstory species, in order of abundance codominant 
 > 20ft in height 

Second Overstory Size OVR2_SIZE Overstory DBH size class, see size class chart above 

Third Overstory Species 
OVR3_SPC 

3rd overstory species, if present, in order of abundance 
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 0 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   

                   High Composition  H 

> 50% conifer/madrone;  or 

≤50% conifer/madrone with no capacity for restoration 
(includes wetlands) 
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Data Attribute Data Field Explanation/Criteria 

              Medium Composition  M 

1-50% conifer/madrone with capacity to support restoration 

to H; or 

<25% native cover with capacity to restore up to 50% conifer 

                  Low Composition L 

< 25% native cover with capacity for full restoration 

planting; or 

no conifer/madrone with capacity for full restoration 

Low Vigor 
LOW VIGOR 

Conifer: Live Crown ≤40%, Y or N;  
Hardwood decline: Top Dieback or Snags ≥ 5%, Y or N  

Mechanical Tree Failure 
FAILURE 

Mechanical Tree Failure in ≥ 1% of MU , Y or N (ex. wind 
throw, landslide) 

Root Rot ROOT ROT Root Rot Pockets present, Y or N 

Mistletoe MISTLETOE Mistletoe present, Y or N 

Bare Soil 
BARE SOIL 

≥1% Bare Soil present from recent disturbance, erosion, etc. 
Y or N 

Other  OTHER Present in ≥ 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 VI 
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ADDENDUM VII 

PRUNING GUIDELINES 
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