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Figure 3
Proposed Eucalyptus Tree Removal
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Chapter 8.  Visual Impacts 
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October 8, 2018 

County of Humboldt 
Hank Seemann, Deputy Director 
Department of Public Works – Environmental Services 
1106 Second Street 
Eureka, California, 95501 

Project name:  Humboldt Bay Trail South -Limited Visual Tree Risk Assessment 
Project no.:  715036 

Mr. Seemann, et al;’ 

I am under contract, as a Consulting Arborist, with Humboldt County for the specific assessment of trees relative 
to the planned Humboldt Bay Trail (HBT) construction project (Segment 7).  My assignment consists of 
evaluating a stand of bluegum trees (Eucalyptus globulus), parallel to the west edge of Highway 101 between
the former CA Redwood Co. mill site (south) and the Indianola Cutoff intersection (north).  This letter and the 
accompanying Attachments comprise my report. 

Scope of Services:  The contract Scope of Services includes the following (paraphrased and summarized):
Conduct a Level 1 Basic1, ground-level, visual, stand-level evaluation of the condition, risk, and mitigation
potential for the northern group of Eucalyptus trees situated along Segment 7 of the proposed HBT.
Review provided documents
Field inspection of site and trees
Identification (genus-species)
Evaluate the trees as to condition including health, stability (structure), risk and species suitability
Evaluate environmental and climatic conditions, effects of pruning and the potential for damage from trail
construction
Identify previous failure patterns
Address potential mitigation options for health and risk
Develop exhibits of typical conditions
Provide a formal letter-report of data, observations, evaluations and exhibits
Present an in-person  summary report to a meeting of the Board of Supervisors and respond to questions

In preparation for the field work, I reviewed a number of internet sites that included historical images of the 
vicinity as well as documents you provided.  The documents you provided included the following: 

1. Department of Public Works County of Humboldt, Comment Evaluation Memo, dated July 16, 2018
2. Maps and Photographs of Eucalyptus Trees along the future segment of the Humboldt Bay Trail, dated
August 2, 2018
3. Attachment C Examples of Eucalyptus Tree Safety Incidents in California (undated)
4. Humboldt Bay Trail eucalyptus exhibits 9-27-2018 (PowerPoint file)

I met briefly with you and previewed the site and trees on September 13, 2018.  On September 14, 2018, I 
inspected the site and treesA, selected and tagged example trees, recorded measurements and images and
performed limited micro-resistance testingB.  Ten example trees were tagged with pre-numbered, blue aluminum
tags installed at approximately eye-level, and highlighted with a spot of blue paint on the tree trunk.  Katie 
Krebs, Consulting Arborist2, assisted me with the field work.

1 This description, quoted from the contract, combines two levels of inspection as defined in the referenced document American National 
Standards Institute, 2017. Standard Practices for Tree, Shrub and other Woody Plant Maintenance, Tree Risk Assessment, a. Tree Failure,
American National Standards Institute (ANSI A300 Part 9, 2017)¸ as follows:  “95.9 limited visual assessment (Level 1): A visual assessment 
from a defined perspective… of an individual tree or a population of trees, to assess risk to specified targets from obvious defects or 
specified conditions.” and "95.4 basic tree risk assessment (Level 2):  A tree risk assessment that includes a 360-degree, ground-based 
visual inspection of the tree crown, trunk, trunk flare, aboveground roots, tree related site conditions, and significant targets.  The 
assessment may include the use of common hand tools.” 
2 Katie J. Krebs, Consulting Arborist; ISA Certified Arborist no. WE-8731A, ISA Tree Risk Assessment Qualified.  K. Krebs is an independent
Consulting Arborist under contract with and not an employee of Dryad, LLC.
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Field assessment process: 
A Level 1 Limited Visual Tree Risk AssessmentC was performed on all trees in the stand >8” diameter
(dsh) D.3

A Level 2 Basic Tree Risk AssessmentC was performed on all trees in the stand >8” diameter (dbh).
A Level 3 Advanced Tree Risk AssessmentC was performed on six trees (nos. 1, 3, 5, 6, 9 & 10) of the
ten trees selected as examples of typical tree condition within the stand.  Advanced techniques included
micro-resistance drilling, limited to one or two locations on the tree trunks of these six.
Sampling:  Samples collected included soil, water (drainage), foliage and wood (drillings).  Samples
were blended as per laboratory protocol, and not representational of specific individual trees.

I submitted the collected samples of soil, foliage and water to Perry Laboratory4 on September 17, 2018.  I also
collected wood samples, submitted on September 17, 2018 to the University of CA at Berkeley Forest Pathology 
and Mycology labs for DNA assay of wood decay fungi5.  The reports from Perry Laboratory are included in the
attachment documents.  The UC lab typically takes many weeks to process samples and report findings, so 
those results will be forwarded when received.  It is my opinion that the DNA assay results, even if no specific 
fungi are detected, cannot improve upon my opinions of the condition of the trees as presented in this report, but 
the presence of some species of wood decay fungi could enhance the urgency for risk mitigation.

SUMMARY: The contract cites approximately 219 individual trunks over 8” diameter and we counted
approximately 129 separate trees, many of which are multi-trunked or growing too close to differentiate.  

This stand of trees, combined with similar nearby stands of bluegums, provides a striking, unique and visually 
pleasing border between the highway and Humboldt Bay.  At one time, they clearly provided a significant 
windbreak and screening of the railroad tracks and associated activities.  The removal of many trees and 
virtually all primary limb architectureE has resulted in negligible screening benefits.  As the tracks are no longer
in use and related activities in the vicinity no longer occurring, the trees now serve primarily as an obstruction to 
a view of Humboldt Bay. 

Although I was provided no information on the maintenance activities or schedule for these trees, their proximity 
to the highway is the likely motivation for the severe and repeated pruning and topping.  Pruning has included 
significant height reduction through toppingF and the removal of nearly all primary, lateral limbs and many
codominant stemsG as well as the complete removal of many trees.  It was also apparent that the profuse debris
typically shed by bluegums, including exfoliated bark, declining leaves, seed capsules and branches has been 
regularly cleared from beneath the trees, along with the many benefits of organic soil cover (mulchH; soil horizon
OI).

There is little variation in the condition of the trees or specific conditions.  I selected ten trees as representational 
of typical overall condition and for illustration of specific conditions.  The Attachments document accompanying 
this report includes exhibits for each of these ten example trees as well as the conditions described throughout 
this report. 

The trees as a whole are in an advanced state of physiological declineJ, exhibiting little ability to
compartmentalizeK woundsL, very limited woundwoodM formation on the most recent pruning cuts, almost non-
existent sprouting and profuse dieback of twigs and entire branches and stemsN.  The foliage and soil testing
indicates high concentrations of salts and low fertility4.  The adjacent drainage water is also high in salts4.
These conditions in combination with repeated and severe pruning, desiccation from frequent winds and the 
poor water-holding capacity of the soil are likely the combined cause of decline.  I observed no signs of 
significant insects or diseases. 

3 The protocol for each level is included in each successive level. American National Standards Institute, 2017. Standard Practices for Tree, 
Shrub and other Woody Plant Maintenance, Tree Risk Assessment, a. Tree Failure, American National Standards Institute (ANSI A300 Part
9, 2017). 
4 Refer to the Perry Laboratory analyses and report in the Attachments document. 
5 Wood decay fungi DNA assay:  UC Forest Pathology and Mycology labs (https://nature.berkeley.edu/garbelottowp/?page_id=146);  DNA
analysis results typically take 60-90 days or more to be reported.  The identification of any decay organisms only indicates their presence, 
and not the extent of damage or any judgment as to tree condition.  Samples are collected by collecting drilling residue (sawdust) via a 1/8” 
diameter bit.  The residue is typically collected at several locations on an individual tree and  mixed to produce a single sample.
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This stand of trees exhibits a number of structuralO weaknesses that can result in failures.  These conditions 
include decay at the base of tree trunks, columns of decay on trunk interiors, decay at pruning wound sites, 
large dead limbs, weak attachments of limbs and topsP and codominant stems.  The targetsQ for such failures 
include the planned Humboldt Bay Trail6 to the west and the immediately adjacent Highway 1017 to the east.  
There is a high potential for both significant property damage and serious personal injury or death should whole 
trees or tree parts fail.   

In my opinion, there is no reasonable method for mitigating these risks through pruningR, cabling and bracingS or 
the moving of targets.  If allowed to remain, the risk of failures will increase over time.  The health of these trees 
will continue to decline, as their growing environment is inherently inhospitable to plant growth due to soil 
structure and low fertility, salinity of both water and soil and the natural senescence of aged trees. 

RECOMMENDATIONS: The following recommendations are listed in order of priority. 
1. I recommend removing the entire stand to grade.  The physiological and structural conditions that 

render these trees a risk will worsen over time and cannot be effectively mitigated except via removal. 
2. If removal of all of the trees is delayed or precluded, at least perform promptly the recommended 

mitigation measures, for the example trees assessments that cite the Humboldt Bay Trail as a target for 
either Tree Part 1 or Tree Part 2 (tree nos. 2, 3-5, 7, 8 & 10) 8.

3. Perform a second risk assessment of all remaining trees that present risk to the Humboldt Bay Trail 
promptly (trees other than the example trees), before construction or other activities take place within 
the striking distance of the trees.  This is necessary to develop mitigation recommendations for these 
trees.   

4. Replacement:  If all or any of the trees are removed, in consideration of the risk presented by large 
trees in this location and the inhospitable growing environment, I recommend replacing only with native, 
coastal plants of smaller stature that are known to be tolerant of these site conditions4.

DISCUSSION:
Tree risk:  Tree risk is defined in the industry standards9 as “the likelihood of a tree failure impacting a target 
and the likely severity of the consequences.”  Trees are living, changing organisms affected by innumerable 
factors beyond human control. Trees fail in ways and because of conditions, we do not fully understand.  
Arborists cannot detect or anticipate every condition or event that could possibly lead to the structural failure of a 
tree.  Conditions are often hidden within the trees and below ground.  Arborists cannot guarantee that a tree will 
be healthy or safe under all circumstances, for any specific period or when a tree or its parts may fail.  Further, 
all large landscape trees in proximity to people, structures, utilities or roadways present some degree of risk 
regardless of their condition.  Such risk must be accepted in order to enjoy the benefits of large trees.  To live 
near trees, regardless of their condition, is to accept some degree of risk.  Tree removal is the only way to 
eliminate the risks associated with trees. 

The example trees were selected to illustrate the range of typical conditions within the stand as a whole.  To 
maintain the integrity of the stand-level assessment, potential targets and overall tree condition were not 
considered in the selection process.  Although not the focus of this project, Highway 101 is included as it is the 
only target of potential tree failures other than the Humboldt Bay Trail10.  In my opinion, eliminating Highway 101 
as a target would result in a serious mischaracterization of overall stand condition and risk. 

For assessing the risk from the example trees in this project, I assessed risk for the tree part I deemed most 
likely to fail first, within a time-frame of 1-3 years.  In general, the most common first failure risk is from falling 
dead limbs.  All risks were identified and rated based on existing condition at the time of the inspection. 

                                                      
6 For the purposes of the tree assessments and this report, the Humboldt Bay Trail is presumed constructed as described in provided
documents.
7 These trees were not assessed for risk relative to Highway 101 as the primary target.  A tree-by-tree formal risk assessment specifically 
relative to Highway 101 as the primary target must be performed in order to rate tree risk and recommend mitigation measures.
8 Refer to the Attachments document accompanying this report.
9 American National Standards Institute, 2017. Standard Practices for Tree, Shrub and other Woody Plant Maintenance, Tree Risk 
Assessment, a. Tree Failure, American National Standards Institute (ANSI A300 Part 9, 2017). 
10 ANSI A300 Part 9, 2017,.pg. 9, “92.2 Tree risk assessors should consult with the owner, owner’s agent, or controlling authority to assess 
site use, and identify significant known and foreseeable targets within likely striking distance of the specified tree(s) or tree parts.”
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The severity assessed for that risk is based upon the likelihood of those limbs striking users of the trail or the 
highway or their property (e.g., vehicles).  However, the first part to fail may not be the most serious.  Many of 
the trees are at risk of the collapse of entire stems or large tree portions, but I was not of the opinion that such 
failures are imminent.  The potential to fail will increase over time and the consequences likely much more 
severe than the falling of dead limbs. 

Therefore, the prescribed Tree Risk Assessment process11 sometimes results in an overall risk rating (Tree Part 
1) that may be low at the time of assessment and yet there may be a very serious risk looking forward (Tree 
Part 2).  It is my opinion that this is the case with many of the trees in this stand and therefore, delaying their 
removal is ill-advised. 

Stand density:  It is likely that at one time, these trees provided an effective windbreak, but the cumulative 
effect of removing entire trees, stems and all lower limbs has reduced stand density to a fraction of what it once 
was.  The small volume of remaining foliage is now concentrated at the tops.  The foliage is declining and 
branches dying.  There is almost no sprouting along the trunks and limbs in spite of Eucalyptus species having a 
propensity to produce profuse sprouting in response to severe pruning and exposure of limbs and trunks to 
sunlight.  These are all signs of low vigorT.   

Physiological health:  Bluegum trees (Eucalyptus globulus) are by character, extremely vigorous, fast growing 
and tolerant of severe pruning and difficult growing environments.  They are noted as tolerant of seaside 
conditions, wet or dry soils, drought, full or partial sunlight and other typically detrimental conditions.  Branch 
strength is considered typically weak and the species is not fire resistant.  Bluegums also have the ability to 
grow to tremendous size and within a few decades, can achieve well over 100 feet in height with trunks of 
several feet in diameter12.

This stand of trees is in advanced decline and many are near death with a tiny fraction of the necessary foliage 
to surviveU.  Described as planted in 192113, the trees have failed to achieve anything near even average size 
for nearly 100-year-old blue gum trees.  The trees exhibit multiple signs of decline including branch dieback, 
extensive decay, lack of sprout growth, minimal response growth over pruning cuts and stunted overall growth.  
Undoubtedly, this is a result of the combined and continuous impact of repeated severe pruning, limited rooting 
space, impervious soil cover (highway), saline water and soil, low soil fertility, lack of organic soil cover (mulch) 
and regular significant winds.   

Future impacts from the inevitable pruning and removal of additional trees required for highway safety and the 
clearing of organic soil cover ensures the rate of decline will continue and likely increase.  Should climate 
change result in greater storm extremes and/or rising bay water levels, the effects of salinity in the wind spray, 
soil and available water will further exacerbate and increase the rate of decline as well.  The low vigor of these 
trees will not allow them to adapt over time to increased wind stress and will inevitably result in an increased 
rate of failure. 

Tree structure and architecture:  I was provided images of severe pruning and topping of these trees, 
underway in 196914.  It was apparent the trees have been subsequently re-topped several times.  Periodic 
pruning removed entire stems and virtually all primary, lateral limb architecture, which concentrates foliage at 
the tree tops.  Branches well-spaced throughout the height of a tree and branches along the length of primary 
limbs are critical to the development of the taperV of these parts.  Stems and limbs with little taper, particularly 
when compromised by decay, lose dynamic strength and are more prone to failure.  This condition is prevalent 
in this stand and the resulting risk enhanced by pruning and stand thinning that has increased wind exposure.  

The canopies of these trees consist primarily of sprouts from topping cuts that have matured to significant size, 
but are weakly attached.  Many of the topping cuts have decayed, further jeopardizing the strength of 
                                                      
11 TRAQ:  an International Society of Arboriculture (ISA) qualification program that trains arborists how to use the methodologies outlined in 
the ISA Best Management Practices for Tree Risk Assessment.  This qualification promotes the safety of people and property by providing a 
standardized and systematic process for assessing tree risk. The results of a tree risk assessment can provide tree owners and risk 
managers with the information to make informed decisions to enhance tree benefits, health, and longevity.
12 Urban Forestry Ecosystem Institute, Cal-Poly San Luis Obispo, SelecTree (https://selectree.calpoly.edu/tree-detail/eucalyptus-globulus).
13 Department of Public Works County of Humboldt, Comment Evaluation Memo, dated July 16, 2018.
14 Maps and Photographs of Eucalyptus Trees along the future segment of the Humboldt Bay Trail, dated August 2, 2018.
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attachments.  The majority of pruning cuts are flush cutsW, which typically result in significant decay.  Many of 
these cuts have resulted in internal columns of decay, weakening wood strength and reducing flexibility under 
wind stress.   

Potential impact of trail construction:  The rooting area for these trees is very limited, with asphalt within a 
few feet to the east and a saline drainage ditch to the west.  Any medium that can support roots is therefore 
valuable.  If roots exist in the berm of the railroad tracks, they will be lost to construction via removal or through 
the addition of substantial fill soil.  Root loss will exacerbate the rate of decline of the trees.  It is unlikely, based 
on current information available to me, that construction will result in root loss that will directly affect tree stability 
(i.e., supporting roots). 

Mitigation options:  The risk from some trees and certain conditions can sometimes be reduced via techniques 
such as pruning and/or cabling and bracing, preventing access within or moving the targets outside of the tree 
fall zone.  It is my opinion that the trees in the subject stand offer no opportunity for viable long-term solutions 
such as these. 

1. Removal:  Removing all trees in this stand is the only method of eliminating the risk of their failure.  
Doing so would also present opportunity for landscape-redesign and open up the views of the adjacent 
Humboldt Bay. 

2. Pruning:  Due to the completely lacking primary limb structure, there is no opportunity for effective tree 
reduction pruning or restructuring. 

3. Heading (topping) for height reduction:  While risk could be temporarily reduced via repeating severe 
topping, as was performed in 1969, such pruning would hasten decline and the resulting regrowth, if 
any, would result in a new era of risk of failures via decay and weak attachment.  Should the trees 
survive, high maintenance would be necessary to reduce or remove the resulting sprouting. 

4. Support systems (cabling and/or bracing)S:  There is no support method that can provide reasonable 
risk reduction for the weak tops.  While cables might reduce the risk of failure of some codominant 
stems, that risk cannot be eliminated, support systems are not permanent and are not a guarantee 
against failure.  Cables would not provide protection against whole tree failure or uprooting. 

5. Phased, prioritized removals:  Removing selected trees deemed most likely to fail would alter the 
stand and reduce wind buffering between trees, exposing the remaining trees to a sudden increase in 
stresses they are not adapted to.  The potential for failures would therefore increase and the need for 
removal of the remaining trees would remain inevitable.  Further, the risk of various failures is so 
prevalent that attempting to prioritize removals would be substantially ineffective. 
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03/07/1949 (above):  Historically , the stand was very dense with many more trees 
(Image excerpted from document 2.Maps and Photographs of Eucalyptus Trees along the 
future segment of the Humboldt Bay Trail, dated August 2, 2018.).
09/14/2018 (below):  Similar view illustrating the current lack of density, increased 
height and top-heavy canopy, and trees devoid of lateral limbs and lower foliage. 

Stand & canopy density: 
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INTRODUCTION 

The County of Humboldt Department of Public Works (County) is preparing design plans and permit 
applications for the Humboldt Bay Trail South project situated along the Eureka-Arcata Highway 101 and 
railroad corridor immediately north of Eureka, California. The current proposed alignment for the 
project is situated parallel to the northern segment of a row of blue-gum eucalyptus trees (Eucalyptus 
globulus) along the west side of Highway 101. The current proposed alignment for the project would 
avoid the southern segment of eucalyptus trees by occupying the levee around the California Redwood 
Company (CRC) former mill site; however, the proposed alignment could change in the future if right-of-
way on the levee cannot be acquired. During the preliminary design and environmental review phase for 
the project, the northern segment of trees was identified as a significant safety hazard for the future 
trail, and the County proposes to remove these trees in conjunction with project construction. In 
December 2019, the County retained S.E. McAllister & Associates to assist with gathering technical data 
and information regarding avian activity within both northern and southern segments of the eucalyptus 
trees and the habitat quality of these trees.  

Our monitoring results provide a snapshot of bird use at the study site from late fall 2019 into early 
spring 2020,  a period that would capture winter roosting and early nesting, especially by resident 
raptors and wading birds (herons and egrets) -- all of which are fully protected under state and federal 
regulations. 

STUDY AREA 

The study area involves an approximately 1.2-mile row of single mature blue gum trees situated 
between north Humboldt Bay on the north east side and the state Highway 101 corridor on the south 
west side.  Highway 101 in this section has four lanes, two in each direction, which are divided by a 
vegetated median strip. The row of trees is continuous such that their canopies nearly intermingle 
except for a 180-meter gap at the entrance to the CRC Mill site. This gap marks the separation between 
the northern and southern segments as referred to in this report (Figure 1). The southern segment is 
backed on the west by the CRC Mill site (including a large lumber deck and large mill building) which sits 
on a lobe of land that juts out into the bay near Fay Slough, separating the bay from the trees by up to 
nearly ¼ mile, whereas the northern segment of trees lies immediately adjacent to the bay shore, 
separated from it only by railroad tracks -- part of the old Northwestern Pacific Railroad mainline (now 
in disuse). The northern segment appears to have received more pruning over time, as evidenced by 
sparser canopy structure and less continuity in the canopy from one tree to the next. 

The subject trees are mature cohorts, nearly 100 years old, and are all of similar height and size. Due 
largely to years of pruning, but also as part of the species natural physical form, the foliage is rather 
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sparse and is concentrated near the crowns. Scattered smaller saplings occur adjacent to the railroad 
tracks just west of the mature trees. Because of the general lack of dense foliage, the perceived bird 
habitat value afforded by these trees is limited to primarily perching and foraging opportunities while 
there value as nesting habitat is minimal. Please see Appendix A and B for representative photographs 
of the trees.

Figure 1. Aerial view of study site  

BACKGROUND 

Blue gum eucalyptus was first introduced into California from Australia circa 1856 and was widely 
distributed. Since then they have naturalized in many parts of the state and altered native landscapes 
and ecosystem processes (Wolf and DiTomaso 2016). The fast growth rate, size, and aesthetic attributes 
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have been attractive features supporting the interest in continuing the spread of the species (Santos 
1997). Eucalyptus generally tend to have strong survivability and growth within the coastal fog belt. 
Humboldt County has been identified as one of the counties at most risk for the continued spread of 
Eucalyptus trees, having increased by 52% between 1908 and 1989 (Wolf and DiTomaso 2016). Although 
Eucalyptus is known to provide suitable roosting and nesting habitat for raptors and colonial waterbirds 
in California, this use has been reported to be coincident with the absence of adjacent native woodland 
and other exotic trees (Suddjian 2004). Nest sites are often reduced in density within Eucalyptus stands 
and cavity-nesting species are notably underrepresented (Suddjian 2004). The row of Eucalyptus 
occurring along the Highway 101 safety corridor is narrow and the canopies of the trees are sparsely 
linked offering limited dense cover (Young 2018). Furthermore, the surrounding wetlands, fields, forests 
and bay all provide higher quality habitat for foraging, roosting and nesting sites. 

METHODS 

Monitoring began 28 October 2019 and concluded on 2 April 2020 which captured the late fall migration 
period when many raptors pass through the area; winter; and early spring when resident birds begin 
nesting.   

Due to the long, linear arrangement of the subject trees, multiple observation points were used. From 
the Fay Slough Wildlife Area trail (E5) the stand in its entirety can be observed and monitored at a 
distance for medium-large birds. The bank of the slough adjacent to the Mid-City auto dealership (E3 
and E4), the pullout across from the entrance to the lumber mill (E2), and the parking area for ‘Cash and 
Carry’(E1) all provide closer but more constricted views of the stands. (Figure 2). 
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Figure 2. Aerial image showing primary observation locations (E1-E5) 

Surveys were conducted during both morning and evening beginning within 1 hour of sunrise and sunset 
respectively in order to capture any evidence of the stand being used as an overnight roosting site. To 
standardize our monitoring effort each survey visit was time-constrained to 2 hours and surveyors 
would move between observation points as needed to identify and record all birds.  

Surveys were conducted twice (two mornings and two evenings) per week for a total of 72 visits over 37 
survey days; during the hunting season we avoided surveying on hunt days to minimize potential 
disturbance-biased results. When species were detected in the subject trees we recorded the following 
information: (1) stand location (north or south); (2) location within each stand (southern, middle or 
northern third) and relative height (lower, middle or upper third); (3) total time present within the stand 
(a bird detected briefly leaving the stand only to immediately return was recorded as a new event); (4) 
behavior (foraging, roosting or nesting; preening behavior was recorded as roosting). 

 Surveys were performed during any weather conditions as long as birds were reasonably detectable 
and identifiable in the trees throughout the survey. 
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RESULTS 

Species composition, abundance and frequency of occurrence 
During 144 observation hours (72 visits; 37 dates) we recorded 138 detections involving 510 individual 
bird sightings, represented by 19 species, including 7 raptors (Table 1). Three of the identified species 
(Rock Pigeon, Eurasian Collared-dove, and European Starling) are non-native. Twenty-two of 72 (30.6%) 
survey visits had zero bird detections. The most frequently (n=72) observed species were Common 
Raven (detected during 40.3% of surveys), European Starling (38.9%) and Red-tailed Hawk (30.6%). Five 
species were detected only once throughout all surveys. A detection of a single flock of at least 200 
European starlings (Sturnus vulgaris) accounts for a hefty share of the 510 individual bird detections that 
were made during the study. 
Table 1. List of species (19) observed within the stand of Eucalyptus globulus along the Highway 101 
corridor between Fay Slough to the south and the Indianola Cutoff in the north, recorded between 28 
October 2019 and 2 April 2020, Humboldt county, California. 

 

Species Times 
Detected 

Individuals 
Detected 

Frequency of 
Detection (n=72) 

Rock Pigeon (Columba livia) 2 4 2.78 
Eurasian Collared-Dove (Streptopelia decaocto) 1 1 1.39 
Anna's Hummingbird (Calypte anna) 2 2 2.78 
Unidentified Selasphorus hummingbird species 1 1 1.39 
Northern Harrier (Circus hudsonius) 2 2 2.78 
Bald Eagle (Haliaeetus leucocephalus) 1 1 1.39 
Red-shouldered Hawk (Buteo lineatus) 2 2 2.78 
Red-tailed Hawk (Buteo jamaicensis) 22 22 30.56 
American Kestrel (Falco sparverius) 4 4 5.56 
Merlin (Falco columbarius) 1 1 1.39 
Peregrine Falcon (Falco peregrinus) 14 14 19.44 
Common Raven (Corvus corax) 29 34 40.28 
Chestnut-backed Chickadee (Poecile rufescens) 5 11 6.94 
Red-breasted Nuthatch (Sitta canadensis) 1 2 1.39 
Ruby-crowned Kinglet (Regulus calendula) 2 2 2.78 
European Starling (Sturnus vulgaris) 28 371 38.89 
House Finch (Haemorhous mexicanus) 4 8 5.56 
White-crowned Sparrow (Zonotrichia leucophrys) 2 2 2.78 
Red-winged Blackbird (Agelaius phoeniceus) 2 3 2.78 
Yellow-rumped Warbler (Setophaga coronata) 10 13 13.89 
Unknown passerine sp. 3 10 4.17 

Totals  138 510   
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Behavior 
Most birds were observed either foraging (39.9%) or roosting (36.9%).  Some (19.7%) of the behavioral 
observations were classified as unknown as the sightings were either too brief or obscured from view to 
determine behavior. Of the 59 roosting detections, red-tailed hawk (Buteo jamaicensis) and peregrine 
falcon (Falco peregrinus) comprise the majority, with 21 and 14 detections, respectively. Small 
passerines accounted for all 33 foraging detections: yellow-rumped warblers (Setophaga coronata), 
were detected 9 times flittering through the foliage after small insects and hummingbirds were 
observed nectaring on eucalyptus flowers on three occasions.  
Table 2. Summary of species and the percentage of observed behavior within the stand of Eucalyptus 
globulus along the Highway 101 corridor between Fay Slough to the south and the Indianola Cutoff in 
the north, recorded between 28 October 2019 and 2 April 2020, Humboldt county, California. 

Species Foraging 
n=33 

Roosting 
n=59 

Nesting 
n=22 

Unknown 
n=24 

Rock Pigeon (Columba livia) 0% 50% 0% 50% 

Eurasian Collared-Dove(Streptopelia decaocto) 0% 100% 0% 0% 
Anna's Hummingbird (Calypte anna) 100% 0% 0% 0% 
Unidentified Selasphorus hummingbird species 100% 0% 0% 0% 
Northern Harrier (Circus hudsonius) 0% 100% 0% 0% 
Bald Eagle (Haliaeetus leucocephalus) 0% 0% 0% 100% 
Red-shouldered Hawk (Buteo lineatus) 0% 50% 0% 50% 
Red-tailed Hawk (Buteo jamaicensis) 0% 95% 0% 5% 
American Kestrel (Falco sparverius) 0% 100% 0% 0% 
Merlin (Falco columbarius) 0% 100% 0% 0% 
Peregrine Falcon (Falco peregrinus) 0% 100% 0% 0% 
Common Raven (Corvus corax) 0% 21% 76% 3% 

Chestnut-backed Chickadee (Poecile rufescens) 80% 0% 0% 20% 
Red-breasted Nuthatch (Sitta canadensis) 100% 0% 0% 0% 
Ruby-crowned Kinglet (Regulus calendula) 100% 0% 0% 0% 
European Starling (Sturnus vulgaris) 25% 25% 0% 50% 
House Finch (Haemorhous mexicanus) 75% 0% 0% 25% 

White-crowned Sparrow (Zonotrichia leucophrys) 100% 0% 0% 0% 

Red-winged Blackbird (Agelaius phoeniceus) 0% 0% 0% 100% 

Yellow-rumped Warbler (Setophaga coronata) 90% 0% 0% 10% 
Unknown passerine sp. 67% 33% 0% 0% 

TOTALS 39.9% 36.9% 3.6% 19.7% 

Nesting behavior by a pair of Common Ravens (Corvus corax) -- the only nesting that was observed -- 
accounted for the remaining 3.6% of all observed behaviors (Table 2). The ravens were first observed 
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nest-building in the southern stand on 3 March 2020 (Appendix B).  The nest was positioned in the crook 
of the tree near the crown surrounded by foliage and was composed of small twigs and branches, lined 
with small clumps of reddish bark-like material. The nest remained active through the conclusion of the 
survey period on 2 April 2020.  

Red-tailed Hawks roosted on average for approximately 20 minutes, about the same as American Kestrel 
(Falco sparverius) and slightly longer than Peregrine falcon and Common Raven (Corvus corax), which 
roosted for an average of 16 and 12 minutes, respectively.  

Comparison of north and south segments 

For all observed species, there were equal or more detections in the southern stand of trees than in the 
northern stand (Table 3). Indeed, there were vastly more detections overall (122; 88.4%) in the southern 
stand than the north (16; 11.6%). Red-tailed hawk and Common Raven detections occurred 
overwhelmingly within the southern stand whereas peregrine falcon stand use was distributed equally 
between the two stands. 
Table 3. Summary of stand use in relation to species detections within the stand of Eucalyptus globulus 
along the Highway 101 corridor between Fay Slough to the south and the Indianola Cutoff in the north, 
recorded between 28 October 2019 and 2 April 2020, Humboldt county, California. 
Species South North 
Rock Pigeon (Columba livia) 2 0 
Eurasian Collared-Dove(Streptopelia decaocto) 1 0 
Anna's Hummingbird (Calypte anna) 2 0 
Unidentified Selasphorus hummingbird species 1 0 
Northern Harrier (Circus hudsonius) 2 0 
Bald Eagle (Haliaeetus leucocephalus) 0 1 
Red-shouldered Hawk (Buteo lineatus) 2 0 
Red-tailed Hawk (Buteo jamaicensis) 20 2 
American Kestrel (Falco sparverius) 4 0 
Merlin (Falco columbarius) 1 0 
Peregrine Falcon (Falco peregrinus) 7 7 
Common Raven (Corvus corax) 28 1 
Chestnut-backed Chickadee (Poecile rufescens) 5 0 
Red-breasted Nuthatch (Sitta canadensis) 1 0 
Ruby-crowned Kinglet (Regulus calendula) 2 0 
European Starling (Sturnus vulgaris) 23 5 
House Finch (Haemorhous mexicanus) 4 0 
White-crowned Sparrow (Zonotrichia leucophrys) 2 0 
Red-winged Blackbird (Agelaius phoeniceus) 2 0 
Yellow-rumped Warbler (Setophaga coronata) 10 0 
Unknown passerine sp. 3 0 
  122 16 
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Time of Day 

Morning surveys produced more detections (82) than evening surveys (53) (Table 4). 

 Table 4. Summary of species detections in relation to survey periods within the stand of Eucalyptus 
globulus along the Highway 101 corridor between Fay Slough to the south and the Indianola Cutoff in 
the north, recorded between 28 October 2019 and 2 April 2020, Humboldt county, California. 
 
Species Morning Evening 
Rock Pigeon (Columba livia) 2 0 
Eurasian Collared-Dove(Streptopelia decaocto) 1 0 
Anna's Hummingbird (Calypte anna) 1 1 
Unidentified Selasphorus hummingbird species 0 1 
Northern Harrier (Circus hudsonius) 2 0 
Bald Eagle (Haliaeetus leucocephalus) 1 0 
Red-shouldered Hawk (Buteo lineatus) 2 0 
Red-tailed Hawk (Buteo jamaicensis) 15 7 
American Kestrel (Falco sparverius) 1 3 
Merlin (Falco columbarius) 1 0 
Peregrine Falcon (Falco peregrinus) 10 4 
Common Raven (Corvus corax) 13 16 
Chestnut-backed Chickadee (Poecile rufescens) 3 2 
Red-breasted Nuthatch (Sitta canadensis) 1 0 
Ruby-crowned Kinglet (Regulus calendula) 2 0 
European Starling (Sturnus vulgaris) 16 12 
House Finch (Haemorhous mexicanus) 4 0 
White-crowned Sparrow (Zonotrichia leucophrys) 1 1 
Red-winged Blackbird (Agelaius phoeniceus) 2 0 
Yellow-rumped Warbler (Setophaga coronata) 7 3 
Unknown passerine sp. 1 2 

TOTALS 86 52 
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DISCUSSION 
Habitat Value 
In many of California’s introduced eucalyptus groves, Red-tailed hawks, Red-shouldered Hawks or Great 
horned owls are known to nest -- especially where they are the only large trees available. Eucalyptus 
trees on the shores of San Leandro’s Lake Chabot host a large heron rookery. In Santa Cruz County, 
Suddjian (2004) found that great egrets, great blue herons, and double-crested cormorants nest 
exclusively in eucalyptus. Some birds can build nests in the loose bark on eucalyptus trunks, and 
woodpeckers sometimes excavate nest holes where wood has been softened by rot, but they and other 
cavity nesters otherwise have a difficult time excavating holes in the trees’ dense wood. Nectivores such 
as hummingbirds, orioles and some warblers, as well as (most notably) monarch butterflies feed on the 
nectar from the flowers.  Suddjian counted more than 90 bird species that make regular use of 
Monterey County eucalyptus habitats, including at least 59 species that nest in them.  
However, birds fare best in less densely planted eucalyptus stands that include large, mature trees with 
spreading, complex branch structures that can support nests.  The high stem density of the Humboldt 
Bay eucalyptus trees, and more so the severe and repeated pruning or topping of them has prevented 
them from attaining any real depth or complexity despite their mature age. Even the best nesting 
locations are highly exposed to wind, rain and potential predators. 
It was notable that no large herons or egrets (Ardea sp.), night-herons (Nycticorax nycticorax), snowy 
egrets (Egretta thula), nor double-crested cormorants (Phalacrocorax auritus) were detected using the 
subject trees during the study period though they are known to use stands of Eucalyptus as both 
roosting and nesting habitat in other areas of California (Suddjian 2004). Locally, heron and egret 
rookeries occur primarily in stands of Monterey Pine (Pinus radiata) or Monterey Cypress (Cupressus 
macrocarpa). On Indian Island in Humboldt Bay, where a large rookery occurs, there are a few 
Eucalyptus trees mixed in with the more abundant cypress trees but the nesting occurs primarily in the 
cypresses which offer more substantial nest platforms for the birds (S. McAllister, pers. obs.).  
Furthermore, red-shouldered hawk (Buteo lineatus), a highly adaptable species which, on the central 
California coast is known to nest predominantly in eucalyptus trees (Rottenborn 2000) was only 
detected twice within the southern stand, though they were detected incidentally during nearly every 
survey visit, roosting in other trees in the surrounding area. It is likely the site quality limits roosting and 
nesting activity in the study area. Rottenborn’s assessment was that nest-site selection and success was 
correlated with stands of Eucalyptus trees that provided better stability and cover in relation to native 
trees. In contrast, the stand within the study area is of poor health and lacking density as outlined by 
Young (2018). 
Ten species of raptors were observed incidentally in surrounding habitats during our surveys, including 
two owl species, as were great blue heron, great egret and double-crested cormorants. Red-tailed and 
red-shouldered hawks were detected nearly every survey period and are species known to use 
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Eucalyptus as roosting and nesting habitat. Nearly all detections of these raptors and waders occurred in 
the surrounding Fay Slough wetlands and fields. It is likely that although these species are known to use 
Eucalyptus stands elsewhere, the eucalyptus trees in the study area are of such poor quality habitat and 
are surrounded by superior native forest habitat and less disturbed areas around the bay that the site is 
of little significance to our local breeding avifauna. In relation to bird use, the stands are generally a 
better source of foraging habitat than roosting and nesting. Our data suggest that the southern section 
of trees is of higher quality compared to the northern section.   
If or when the subject trees are ultimately removed, the planting of native trees and shrubs as 
replacement habitat would likely result in improved and increased use of the area by resident and 
migratory birds and other wildlife, while simultaneously decreasing potential hazards to the public. 
Should any of the trees remain they would certainly require continued maintenance that would thereby 
continue to limit their value as habitat.  
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Photo 1 (March 12, 2020): View facing southwest of Eureka Waterfront Trail connection (Segment 1),
Eureka Slough Bridge (Segment 2), and Segments 3 and 4 between Eureka Slough and Brainard.

Photo 2 (Undated): View facing northeast of Eureka Slough Bridge (Segment 2).
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Photo 3 (August 6, 2019): View facing east of Eureka Slough Bridge (Segment 2).

Photo 4 (September 6, 2019): Test of flangeway filler products on Eureka Slough Bridge (Segment 2).
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Photo 5 (Undated): View facing west of Eureka Slough Bridge (Segment 2).

Photo 6 (February 25, 2014): View facing east of Segment 3.
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Photo 7 (March 12, 2020): View facing west of Segment 3 and Eureka Slough Bridge (Segment 2).

Photo 8 (March 12, 2020): View facing east of Segment 4 and Brainard mill site (Segment 5).
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Photo 9 (February 25, 2014): View facing southeast of erosion along shoreline (Segment 4).

Photo 10 (March 18, 2020): View facing east of Brainard levee (Segment 5).
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Photo 11 (March 18, 2020): View facing northeast of Brainard levee (Segment 5).

Photo 12 (March 18, 2020): View facing south of Brainard levee (Segment 5).
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Photo 13 (October 25, 2017): View facing northeast of Brainard levee (Segment 5).

Photo 14 (March 18, 2020): View facing southwest of proposed bridge connection (Segment 6) between
Brainard levee (Segment 5) and railroad prism (Segment 7).

Exhibit 9
Page 7 of 20



Photo 15 (March 18, 2020): View facing southeast of railroad along shoreline with eucalyptus trees 
(Segment 7).

Photo 16 (May 2, 2019): View facing northeast of erosion of railroad prism (Segment 7).
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Photo 17 (February 9, 2017): View facing northeast of erosion of railroad prism (Segment 7).

Photo 18 (December 1, 2017): View facing north of disarrayed rubble along shoreline and erosion of 
railroad prism (Segment 7).

Exhibit 9
Page 9 of 20



Photo 19 (December 1, 2017): View facing south of eucalyptus trees in the railroad prism (Segment 7).

Photo 20 (December 1, 2017): View facing east of erosion of railroad prism (Segment 7).
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Photo 21 (approx. 2017): View facing west of flooding through damaged railroad prism (Segment 7).

Photo 22 (February 25, 2014): View facing northeast of shoreline (Segments 7 and 8).
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Photo 23 (approx. 2018): View facing south of eucalyptus trees and billboards (Segment 7).

Photo 24 (April 30, 2019): View facing south of eucalyptus trees and billboards (Segment 7) and areas of 
erosion and disarrayed revetment (Segment 8).

Exhibit 9
Page 12 of 20



Photo 25 (March 18, 2020): View facing east of eucalyptus trees and billboards (Segment 7).

Photo 26 (April 30, 2019): View facing south of railroad and shoreline near Indianola Cutoff (Segment
8). September 9, 2020  Exhibit 9
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Photo 27 (March 18, 2020): View facing northeast of shoreline near Indianola Cutoff (Segment 8).

Photo 28 (December 31, 2005): View facing south of flooding on Highway 101 (near Segment 8).
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Photo 29 (March 18, 2020): View facing east of erosion on railroad prism (Segment 8).

Photo 30 (February 25, 2014): View facing east of erosion of shoreline and railroad prism (Segment 8).
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Photo 31 (April 30, 2019): View facing south of Segment 8.

Photo 32 (February 25, 2014): View facing southeast of Bracut (Segment 9), Segment 8, and Segment 7.
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Photo 33 (April 30, 2019): View facing south of entrance to Bracut Industrial Park (Segment 9).

Photo 34: Example of fence type (welded wire) proposed along property line at Bracut Industrial Park.
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Photo 35 (May 31, 2020): View facing north of railroad crossing at Brainard Slough (Segment 9).

Photo 36 (May 31, 2020): View facing southeast of railroad crossing at Brainard Slough (Segment 9).
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Photo 37 (April 30, 2019): View facing south of railroad crossing at Brainard Slough (Segment 9).

Photo 38 (April 30, 2019): View facing south of southern terminus of Humboldt Bay Trail North and
Brainard Slough (Segment 9).
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Photo 39 (February 3, 2018): View facing south of southern terminus of Humboldt Bay Trail North.

Photo 40 (January 7, 2018): View facing south of trail users on Humboldt Bay Trail North.
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