
 
 
 

October 24, 2018 
 
 
Josephine Clark 
Planner (Environment), Regional Planning  
Parks Planning and Environment, Regional Planning 
Metro Vancouver 
CC: Marcin Pachcinski 
 
Re: Dead and Dying Trees on Passage Island 
 

Diamond Head Consulting Ltd. (DHC) was asked by Metro Vancouver to provide an opinion on the likely 
cause of dead and dying trees on Passage Island. This is based solely on resident reports and photos and 
no field observations have been made.  
 
In providing this opinion, DHC reviewed the following information: 
 

1. Emails (15) with photos from Jenny Sandy, resident of Passage Island 
2. Provincial Forest Pest Infestation Points and Polygons (downloaded August 2017) 
3. Provincial Vegetation Resource Inventory polygons (downloaded August 2017) 
4. Personal communications with Provincial Forest Entomologist (Babita Bains) 

 
The purpose of this memo is to: 

• Provide an opinion on the likely cause of the tree mortality 
• Recommend options for mitigation and replacement plantings 

 
Background:  
Passage Island is a 13 ha (32 acre) island between Bowen Island and West Vancouver that has been 
divided into 61 private lots. The island has no roads and is accessed by boat. The shoreline consists of 
generally steep bedrock extending up to coastal bluffs. The interior forested portion of the island is 
relatively flat. Passage Island is in the Very Dry Maritime subzone of the Coastal Western Hemlock Zone 
(CWHxm1). We have not conducted a field visit but expect that soils are shallow over bedrock based on 
orthophoto interpretation.  The Provincial VRI data indicates that forest cover is dominated by Douglas-
fir, western hemlock, western red cedar and red alder between 15 and 30 m tall and up to 160 years old. 
Residents report that shore pine, Big-leaf maple, western hemlock and arbutus are the main trees 
species found on the island. 
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Observations:  
We have not conducted a field visit and so the following observations are reported from the information 
provided to us. Residents have observed and/or photographed: 

5. Pine tree branches dying back and infested with pitch moth (Petrova albicapitana) (identified 
through communications with Dr L.J. Albright from SFU dated 11 June 1990). However, we note 
that the photos of pitch masses look like sequoia pitch moth (Synanthedon sequoiae). 

6. Shore pine and arbutus dieback on coastal bluffs 
7. Young cedars dying in the understory 
8. Bigleaf maple die-back 
9. Hemlock die-back 

 

Discussion:  
The range of species and the fact that both deciduous and coniferous trees are dying back on Passage 
Island suggests that an abiotic factor such as drought is likely to be the primary cause. Drought places 
stress on trees and increases their susceptibility to secondary pests, such as pitch moth. The examples 
provided by residents show that trees dying are growing on drought prone sites (e.g., shallow soils over 
bedrock) and/or are of a species type that is known to be less tolerant of drought (e.g., western red 
cedar, big-leaf maple and hemlock). Another potential cause of damage is salt spray if there are any 
locations where storms may have sprayed salt water onto trees. Salt spray can cause foliage damage 
and other tree health impacts but we would expect that rain would typically accompany storms and 
adequately dilute the salt concentrations. 
 
Successive warm, dry summers experienced in 2017 and 2018 and Passage Island’s dependence on 
rainfall to replenish soil moisture makes it very likely that vegetation demand has been exceeding 
precipitation and available soil stored moisture. When water demand exceeds supply, plants become 
drought stressed.  
 
We contacted the Provincial Forest Entomologist, Babita Bains, for comment on regional forest health 
concerns and she provided the following information via email: 
 
“By the end of the 2017 summer, many areas throughout the province were displaying symptoms of 
drought stress and drought related mortality. On the Coast, the most obvious signs were detected in 
western redcedar (on drier sites such as rocky outcrops/areas with thin soils and south facing slopes) 
and young plantations. We anticipate there will be more drought impact that will manifest in 2018 and 
although we have had periods of drought in the past, what we've experienced since the late 90s does 
seem to be more out of the ordinary.” 
 
Metro Vancouver’s Climate Change Projections1 and Urban Forest Climate Adaptation2 work also 
indicate that summers will become warmer and drier, and that trees will increasingly experience 

                                                           
1 http://www.metrovancouver.org/services/air-quality/AirQualityPublications/ClimateProjectionsForMetroVancouver.pdf 
2 http://www.metrovancouver.org/services/regional-planning/conserving-connecting/urban-forests/Pages/default.aspx 
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drought stress in our regional climate. If the trend of warmer, drier summers continues then we expect 
tree species composition and stand structure will gradually change on Passage Island. This change will 
likely include a shift to more drought tolerant species and a more open forest particularly where soils 
are shallow, on coastal bluffs or rocky outcrops. 
 
Conclusions and Recommendations: 
The information provided by the residents of Passage Island, the confirmation of regional drought 
mortality observed by the Provincial Forest Entomologist and anticipated climate change impacts, lead 
me to conclude that tree mortality on Passage Island is likely to be primarily caused by drought. Stressed 
trees are likely to be more susceptible to secondary forest health factors, which have also contributed to 
their decline. Based on these conclusions, we make the following recommendations: 
 

1. Tree replacement: 
o We recommend trees not be replaced unless supplemental irrigation with fresh water 

can be provided. Soil moisture and precipitation are limited and so planting additional 
trees is likely to increase competition and place further stress on the tree population. 
Shallow soils around rocky bluffs and outcrops may become too dry to support trees if 
summer droughts continue to occur. 

o In deeper soil locations where residents particularly want to plant a tree and can 
provide supplemental water in the summer while the tree establishes (first 3-5 years), 
drought tolerant native trees should be planted such as Douglas-fir, Arbutus and Garry 
oak. Shore pine is also drought tolerant but given the high prevalence of pitch moth, it 
may be best to avoid this species until the pitch moth population is reduced. 

2. Managing tree health: 
o Providing fresh water to trees in the summer will be the most effective way to reduce 

stress. Given that water supply is limited on the island, this may not be practical. 
o Confirm the identification of the pitch moth. If it is the Sequoia pitch moth then do not 

prune infested branches as this will increase their susceptibility. Remove pitch masses 
and kill larvae after the adult flight period between August and April3. 

3. Managing dead trees and fine fuels: 
o If tree and understory mortality is increasing the load of fine woody fuels (<7 cm) in the 

forest and around homes to hazardous levels, consider removing fine fuels and burning 
them in small campfire piles when regulations permit and with reference to FireSmart 
guidance.4 

o Remove any dead trees that are in striking distance of homes or other targets of 
consequence.  

  

                                                           
3 http://www.fgcouncil.bc.ca/PM-Factsheet13-Synanthedon-species.pdf 
4 https://www2.gov.bc.ca/gov/content/safety/wildfire-status/prevention/for-your-home-community 
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4. Monitoring: 
o Inspect shore pine for new pitch masses in September of each year for removal. 
o Drought stress typically kills trees from the top down. If mortality patterns become 

species specific or noticeably differ from drought mortality, then further investigation 
may be warranted. The Province provides forest pest identification resources that 
residents could refer to as a first step before seeking professional diagnosis5. 

 
Please note, this opinion is formed based on the secondhand observations and photographs. Without a 
site visit and further diagnostics, we cannot provide certainty on the presence or absence of specific 
forest health factors.  
 
Project Staff: Reviewed by: 
 

 

Amelia Needoba, B.Sc., B.For.Sc. 
ISA Certified Arborist (AU-0343A) 
ISA Tree Risk Assessment Qualified (TRAQ) 

Mike Coulthard, R.P.Bio., R.P.F. 
Senior Forester, Biologist 
ISA Tree Risk Assessment Qualified (46) 

        
Consultant Qualifications:  
Diamond Head Consulting Ltd. is an environmental consulting firm based in Vancouver and specializing 
in environmental planning and arboriculture. Our company has been operating since 2001.  
 
Amelia Needoba is an ISA Certified Arborist and ISA Certified Tree Risk Assessor specializing in urban 
forest planning. She has 16 years of experience in the strategic planning, development and management 
of urban and natural forests in Canada and Australia. Amelia has worked as both a consultant and 
municipal urban forester across the realms of urban tree management, wildfire and forest health. 
Recently she co-authored Metro Vancouver’s Urban Forest Climate Adaptation Framework. Amelia’s 
forest health management experience includes developing forest health strategies for municipal and 
provincial parks, preparing pest and disease extension materials for the Government of Yukon and 
conducting Coastal Forest Health Aerial Overview Survey Flights (2009-2012). Her experience in wildfire 
planning includes the development of best management practices for wildfire management, numerous 
Community Wildfire Protection Plans, Wildfire Management Strategies, Fuel Management Prescriptions 
and implementing wildfire behaviour modelling. Amelia also has experience in arboricultural 
assessments, environmental impact assessment and developing ecosystem restoration prescriptions. 
 
Contact Information: 
Phone:  604-733-4886  
Email:  amelia@diamondheadconsulting.com  
Website: www.diamondheadconsulting.com 
                                                           
5 https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/forestry/forest-health/forest-
health-docs/field_guide_to_forest_damage_in_bc_web.pdf 

http://www.diamondheadconsulting.com/
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Insurance Information: 
WCB:   # 657906 AQ (003) 
General Liability:  Northbridge General Insurance Corporation - Policy #CBC1935506, $10,000,000  
Errors and Omissions:  Lloyds Underwriters – Policy #1010615D, $1,000,000 
 
Limiting Conditions:  
1) Unless expressly set out in this report or these Assumptions and Limiting Conditions, Diamond Head 

Consulting Ltd. (“Diamond Head”) makes no guarantee, representation or warranty (express or 
implied) regarding this report, its findings, conclusions or recommendations contained herein, or the 
work referred to herein. 

2) The work undertaken in connection with this report and preparation of this report have been 
conducted by Diamond Head for the “Client” as stated in the report above. It is intended for the sole 
and exclusive use by the Client for the purpose(s) set out in this report. Any use of, reliance on or 
decisions made based on this report by any person other than the Client, or by the Client for any 
purpose other than the purpose(s) set out in this report, is the sole responsibility of, and at the sole 
risk of, such other person or the Client, as the case may be. Diamond Head accepts no liability or 
responsibility whatsoever for any losses, expenses, damages, fines, penalties or other harm 
(including without limitation financial or consequential effects on transactions or property values, 
and economic loss) that may be suffered or incurred by any person as a result of the use of or 
reliance on this report or the work referred to herein. The copying, distribution or publication of this 
report (except for the internal use of the Client) without the express written permission of Diamond 
Head (which consent may be withheld in Diamond Head’s sole discretion) is prohibited. Diamond 
Head retains ownership of this report and all documents related thereto both generally and as 
instruments of professional service. 

3) The findings, conclusions and recommendations made in this report reflect Diamond Head’s best 
professional judgment given the information available at the time of preparation. This report has 
been prepared in a manner consistent with the level of care and skill normally exercised by arborists 
currently practicing under similar conditions in a similar geographic area and for specific application 
to the trees subject to this report on the date of this report. Except as expressly stated in this report, 
the findings, conclusions and recommendations it sets out are valid for the day on which the 
assessment leading to such findings, conclusions and recommendations was conducted. If generally 
accepted assessment techniques or prevailing professional standards and best practices change at a 
future date, modifications to the findings, conclusions, and recommendations in this report may be 
necessary. Diamond Head expressly excludes any duty to provide any such modification if generally 
accepted assessment techniques and prevailing professional standards and best practices change.  

4) Conditions affecting the trees subject to this report (the “Conditions”, include without limitation, 
structural defects, scars, decay, fungal fruiting bodies, evidence of insect attack, discoloured foliage, 
condition of root structures, the degree and direction of lean, the general condition of the tree(s) 
and the surrounding site, and the proximity of property and people) other than those expressly 
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addressed in this report may exist. Unless otherwise stated information contained in this report 
covers only those Conditions and trees at the time of inspection. The inspection is limited to visual 
examination of such Conditions and trees without dissection, excavation, probing or coring. While 
every effort has been made to ensure that any trees recommended for retention are both healthy 
and safe, no guarantees, representations or warranties are made (express or implied) that those 
trees will not be subject to structural failure or decline. The Client acknowledges that it is both 
professionally and practically impossible to predict with absolute certainty the behavior of any single 
tree, or groups of trees, in all given circumstances. Inevitably, a standing tree will always pose some 
risk. Most trees have the potential for failure and this risk can only be eliminated if the risk is 
removed. If Conditions change or if additional information becomes available at a future date, 
modifications to the findings, conclusions, and recommendations in this report may be necessary. 
Diamond Head expressly excludes any duty to provide any such modification of Conditions change 
or additional information becomes available. 

5) Nothing in this report is intended to constitute or provide a legal opinion and Diamond Head 
expressly disclaims any responsibility for matters legal in nature (including, without limitation, 
matters relating to title and ownership of real or personal property and matters relating to cultural 
and heritage values). Diamond Head makes no guarantee, representation or warranty (express or 
implied) as to the requirements of or compliance with applicable laws, rules, regulations, or policies 
established by federal, provincial, local government or First Nations bodies (collectively, 
“Government Bodies”) or as to the availability of licenses, permits or authorizations of any 
Government Body. Revisions to any regulatory standards (including by-laws, policies, guidelines an 
any similar directions of a Government Bodies in effect from time to time) referred to in this report 
may be expected over time. As a result, modifications to the findings, conclusions and 
recommendations in this report may be necessary. Diamond Head expressly excludes any duty to 
provide any such modification if any such regulatory standard is revised.  

6) Diamond Head shall not be required to give testimony or to attend court by reason of this report 
unless subsequent contractual arrangements are made, including payment of an additional fee for 
such services as described in the fee schedule and contract of engagement.  

7) In preparing this report, Diamond Head has relied in good faith on information provided by certain 
persons, Government Bodies, government registries and agents and representatives of each of the 
foregoing, and Diamond Head assumes that such information is true, correct and accurate in all 
material respects. Diamond Head accepts no responsibility for any deficiency, misinterpretations or 
fraudulent acts of or information provided by such persons, bodies, registries, agents and 
representatives. 

8) Sketches, diagrams, graphs, and photographs in this report, being intended as visual aids, are not 
necessarily to scale and should not be construed as engineering or architectural reports or surveys.  

9) Loss or alteration of any part of this report invalidates the entire report. 
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