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CITY OF LAKE FOREST PARK  

SPECIAL TREE BOARD MEETING 

Wednesday, November 29, 2023 at 6:00 PM 

Meeting Location: In Person and Virtual / Zoom 

17425 Ballinger Way NE Lake Forest Park, WA 98155 

INSTRUCTIONS FOR PARTICIPATING IN THIS MEETING VIRTUALLY: 

Join Zoom Webinar: https://us06web.zoom.us/j/88299231947 
Call into Webinar: 253-215-8782 | Webinar ID: 882 9923 1947 

The Tree Board is providing opportunities for public comment by joining the meeting webinar (via 
computer or phone) or in person to provide oral public comment. 

HOW TO PARTICIPATE WITH ORAL COMMENTS: 

If you are attending in person, there is a sign-in sheet located near the entrance to the room. Fill out the 
form and the presiding officer will call your name at the appropriate time. Oral comments are limited to 
3:00 minutes per speaker. 

If you are attending the meeting via Zoom, in order to address the Tree Board during the Public Comment 
section of the agenda, please use the “raise hand” feature at the bottom of the screen. Oral comments 
are limited to 3:00 minutes per speaker.  Individuals wishing to speak to agenda items will be called to 
speak first in the order they have signed up.  The meeting host will call your name and allow you to speak. 
Please state your name and whether you are a resident of Lake Forest Park. The meeting is being 
recorded. 

For up-to-date information on agendas, please visit the City’s website at www.cityoflfp.gov 
 

AGENDA 
 

1. CALL TO ORDER: 6:00 PM 

2. SHORT REFLECTION 

3. INTRODUCTIONS 

4. ADOPTION OF AGENDA 

5. APPROVE MINUTES 

A. July 5, 2023 Tree Board Meeting Minutes 

B. October 4, 2023 Tree Board Meeting Minutes 

6. CITIZEN COMMENTS 
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This portion of the agenda is set aside for the public to address the Tree Board on agenda items. 
Comments are limited to a three (3) minute time limit. 

7. COMMUNICATION 

8. OLD BUSINESS 

A. Website and Social Media Outreach 

B. Proposed Flyer for City Newsletter 

9. NEW BUSINESS 

A. Draft Urban Forest Ecosystem Sevices and Values Report from DCG/Watershed 

10. REPORTS AND ANNOUNCEMENTS 

A. November Arborist Report 

11. AGENDA FOR NEXT MEETING 

12. ADJOURN 

 

Any person requiring a disability accommodation should contact city hall at 206-368-5440 by 4:00 p.m. 
on the day of the meeting for more information.   
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City of Lake Forest Park – Tree Board Meeting 
Normal Meeting Minutes: July 5, 2023; 7:00-9:00pm 

Hybrid Meeting Held in the Forest Room at City Hall and Virtually via Zoom 
 
Tree Board Members present: Chair Richard Olmstead, Boardmembers Mark Phillips, Marty 
Byrne, and Doug Sprugel 
 
Staff and others present: Riley Bushnell, Assistant Planner; Councilmember Larry Goldman 
 
Members of the Public present: Scott Morrison, Nancy Hertzog, Julie Turnell, Randi Sibonga 
 
Tree Board Members absent: Board Member Sandra LeVar 
 
Call to order: 7:02 PM 
 
Short Reflections: Board Member Phillips gave a short reflection. 
 
Introductions: No need for introductions 
 
Approval of Meeting Agenda: Board Member Phillips moved to approve the agenda.  Board 
Member Sprugel seconded the motion, and the motion to approve the agenda carried. 
 
Approval of Minutes:  Board Member Phillips moved to approve the minutes. Board Member 
Sprugel seconded the motion, and the motion to approve the minutes carried. 
 
Public Comment: None. 
 
Communication: The Board discussed possible improvements to the tree removal permit report 
and the retirement of Planning Director Stephen Bennett. 
 
Old Business: 
Priority areas for plantings 
The Board went over a map of possible priority areas for possible planting of new trees related to 
the possible tree removals in a right-of-way corridor.   
 
Right-of-way corridor permit regulations 
The Board discussed the proposed amendments to the Tree Code. 
 
The Board discussed the possible design of Lakefront Park. 
 
Education Outreach 
Board Member Byrne gave a brief update on the education outreach and the possible demonstration 
regarding ivy removal in the future.  The Board also discussed possible improvements for the city 
website and attendance at future events. 
 
The Board continued to discuss the possible tree corridor in the right of way along SR 522. 
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New Business:  
 
Reports and Announcements:  
 
Tree Permit Report 
The Assistant Planner passed around copies of Arborist Swanson’s monthly report for May tree 
permits.  
 
Agenda for Next Meeting:  
A new agenda order was discussed for the next meeting. 
 
Adjournment:  Board Member Sprugel moved to adjourn. Board Member Phillips seconded; the 
meeting adjourned at 8:20 p.m. 
 
 

APPROVED: 
 
______________________ 
Richard Olmstead, Chair 
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City of Lake Forest Park – Tree Board Meeting 1 
Normal Meeting Minutes: October 4, 2023; 7:00-9:00pm 2 

Hybrid Meeting Held in the Forest Room at City Hall and Virtually via Zoom 3 
 4 
Tree Board Members present: Chair Richard Olmstead, Board Members Mark Phillips, Doug 5 
Sprugel, Marty Byrne, and Sandra LeVar (via Zoom) 6 
 7 
Staff and others present: Matt McLean, City Clerk; Councilmember Larry Goldman 8 
 9 
Members of the Public present: John Drew, Sara Phillips 10 
 11 
Tree Board Members absent: None. 12 
 13 
Call to order: 7:00 PM 14 
 15 
Introductions: The Tree Board members and City staff introduced themselves. 16 
 17 
Short Reflections: Chair Olmstead gave a short reflection. 18 
 19 
Approval of Meeting Agenda: Chair Omstead moved to approve the agenda.  There was on 20 
objection, and it was considered approved. 21 
 22 
Approval of Minutes:  There were no minutes for approval. 23 
 24 
Public Comment:  25 

 Sara Phillips commented on the urban forest planting event that is occurring at Shoreline 26 
Historical Museum on December 9th. 27 

 John Drew commented on the meeting he attended from Sound Transit 28 
 29 
Communication:  30 
The Board discussed matters regarding staffing in the city. 31 
 32 
Old Business: 33 
Ivy Removal Demonstration 34 
The Board discussed the ivy removal demonstration and the recording of a video showing how to 35 
properly remove ivy from trees. 36 
 37 
Draft Ordinance regarding amendments to the Tree Code related to the preservation of the tree 38 
canopy 39 
The Board discussed the current draft of the amendments to the Tree Code and the need for an 40 
updated tree list.  41 
 42 
Strategy to search for new Tree Board members 43 
The Board discussed options to advertise for new Tree Board members including using the city’s 44 
social media. 45 
 46 
 47 
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 1 
New Business:  2 
Website update proposal from Board Member LeVar 3 
Board Member LeVar reviewed possible improvements that can be made to the city website related 4 
to the Tree Board and tree permits.   5 
 6 
Arborist/Permit Information from Board Member LeVar 7 
Board Member LeVar reviewed possible flyer information regarding recruiting for an arborist, tree 8 
board members, and when people need to obtain a tree permit. 9 
 10 
Planning for the next canopy study 11 
Chair Olmstead wanted to keep the Board aware that the canopy study will need to be completed in 12 
the future. 13 
 14 
Reports and Announcements:  15 
Active Tree Permit Reports 16 
The Board discussed the active tree permit reports. 17 
 18 
Agenda for Next Meeting:  19 
The Board discussed the need to review the tree inventory study at a future meeting. 20 
 21 
Adjournment:  The meeting adjourned at 9:00 PM. 22 
 23 
 24 

APPROVED: 25 
 26 
______________________ 27 
Richard Olmstead, Chair 28 
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Tree Board – Education Outreach 
MEDIA & CONTENT PROPOSAL 
By: Marty Byrne & Mandee Kulaga Parker with Sandra LeVar - Lake Forest Park Tree Board Members 

Media - EDUCATION ............................................................................................................ 1 
Content - Education ............................................................................................................. 2 
Audience - Education & OUTREACH ....................................................................................... 3 
Understanding LFPs Municipal Code / Trees ............................................................................ 3 
Introducing the Tree Board .................................................................................................... 3 
Content for newsletters ......................................................................................................... 4 
APPENDIX – Understanding the Tree Code .............................................................................. 5 
 

Proposal for 2023-2024 outreach education for the Lake Forest Park Tree Board includes a staged approach to 
media content. Goals include maintaining the city canopy and increasing public satisfaction. Approach for first phase 
includes reorganization of website content followed by updated website content. Initial target audience includes 
existing residents. Priorities are: 

• Community outreach for new board members needed asap 

• One-time educational outreach mailer introducing LFP Tree Board 

• One-time educational outreach mailer introducing Ivy Out 

• One-time redesign of tree board pages on LFP website 

• On-going content updates on LFP Tree Board pages 

• Regular quarterly/monthly content contributions to eNewsletter and social media 

• As needed posters, flyers, and handouts for events: 

o Arbor Day 

o Green Day 

o … 

MEDIA - EDUCATION 
Website 

• Inventory existing content on LFP website related to trees and the canopy 

• Outline preferred content for Tree Permit (and FAQ) and Tree Board webpages 
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• Draft educational content for sections of Tree related webpages 

eNewsletter & LFP Times 

• Educational content to be included in monthly eNewsletter 

• Content in eNewsletter to be summarized for quarterly LFP Times 

Social Media Infographics 

• Content from Website and eNewsletters to be incorporated into infographics 
 

CONTENT - EDUCATION  
Permit How to & Why (for landowners) 
https://www.cityoflfp.com/163/Tree-Permits-and-Information 

Include code changes 

Permit Approved & Open for Comments (for residents) 
Why & How to comment 

The Canopy & Why it’s a “Good Thing” (for landowners and developers) 
… TBD … 

Introduction to Tree Services (for resident and landowners) 

List of Tree Services/Contractors that have submitted/approved signed “Statement of Canopy Preservation and 
Enhancement Acknowledgement” form with the Business License Application  

Good Trees to Plant  
https://www.cityoflfp.com/239/Tree-List  

Add new updated information about how to plant new trees; and include information from local PNW university 
websites and research. Links include: 

• WSU, Oregon SU, UC Davis 

• City of Seattle, City of Kirkland 

• WSU Extension: Backyard Forest Stewardship in Western Washington (pub EM107E) 

• King Conservation District: Backyard Forest Stewardship Homeowners Guide 

• Arbor Day Foundation: … <lots to choose from> 

What are good trees to plant? What are good places to plant trees? 
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Taking Care of Your Trees 
https://www.cityoflfp.com/239/Tree-List  

Add new updated information about how to maintain existing trees; and include information from local PNW 
university websites and research. 

Walk about (trees and parks) 
https://www.cityoflfp.com/240/Tree-Walks-of-Lake-Forest-Park 

AUDIENCE - EDUCATION & OUTREACH 
Residents 
Anyone who lives in Lake Forest Park - landowners or renters 

Businesses 
Landowners or leaseholders of retail space/land in Lake Forest Park 

Landowners 
Commercial or Residential landowners that may or may not live in Lake Forest Park 

Developers  
Businesses owners that improve land including construction, landscape, masonry, etc 

Tree Services 
Businesses that inspect and or maintain trees 

UNDERSTANDING LFPS MUNICIPAL CODE / TREES 
https://www.cityoflfp.com/faq.aspx?TID=16 

Chapter 16.14 Tree Canopy Preservation and Enhancement  

INTRODUCING THE TREE BOARD 
• Effort owned by: 

• Content for letter 

• Mailing list 

• Printer 

• Mail Merge & Send 

Welcome / Introduction to Tree Board (What can/do we do for YOU — residents, landowners, 
developers) 
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Welcome to Lake Forest Park. This is a fantastic community; everyone loves it here and we hope you will also. We 
care about our neighbors and respect the Urban Forest that surrounds us. We have safe streets and pleasant green 
parks that offer welcoming places to walk and meet neighbors. 

Ole Hanson developed Lake Forest Park circa 1912 “with an eye on Nature.” He wished to maintain a city where 
people enjoyed “the stately cedar, the majestic fir, the quivering cypress, and the homelike maple.” 

The Lake Forest Park Tree Board and the Stewardship Foundation are here to help you get better acquainted with 
the Lake Forest Park Urban Forest, its benefits, and the local ordinances that protect it. 

Why Trees Matter (in LFP, aka Benefits of Trees, vegetation, and the Tree Board) 
How our Urban Forest of healthy trees helps us: 

• Enhance the beauty of one’s home and fosters a pleasant place to live 
• Increase the value $$$$ of one’s property 
• Reduce the urban heat island effect 
• Save energy cost $$$$ for homeowners 
• Promote a calming environment for the homeowner and family 
• Help manage dispersal of storm water, and improve the water quality of our 
• salmon rich streams 
• Offer quiet green spaces fostering good psychological and physical health 
• Provide habitat for wildlife and sustain biodiversity 
• Sequester carbon to help slow global warmingMaintenance of Private Property Trees (How to, includes 

removal/replace) 

Growth / Planting / Improvement of Private Property Trees (How to) 
https://www.cityoflfp.com/235/Learn-More-about-Trees-Forest-Care 

CONTENT FOR NEWSLETTERS 
Primary objective for outreach content will be to use existing educational material, composed for a targeted audience. 

• Effort Owned by: 

• Schedule, Contact info for publishing 

o eNewsletter 

o Social Media 

• Content/ Writer 

EXAMPLES of Educational Material 

• Why to submit a permit, How to submit a permit 

• Why tree removal/replacement permits are approved, How to provide public comment 

• What is The Canopy, Why is it a “Good Thing” 
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EXAMPLES of Target Audience 

• Residents and Businesses 

• Landowners 

• Developers and Tree Services 

APPENDIX – UNDERSTANDING THE TREE CODE 
“Tree” means a self-supporting woody plant typically reaching at least 12 to 15 feet in height at maturity. “Significant 
tree” means a tree six inches or greater in diameter. 

Tree Permit Types 
A tree permit should be submitted by landowner (or on behalf of landowner) before removal of a tree in Lake Forest 
Park (public, private, residential or commercial) 
https://www.cityoflfp.com/DocumentCenter/View/6247/Tree-Permit-Application?bidId= 
 

Minor Permit 

• include, but are not limited to: additions, enlargements, or alterations to existing structures, construction of 
retaining walls, fences, driveways, and garages, clearing and grading activity 

Major Permit 

• means subdivision or short subdivision; construction or demolition of single-family, multifamily, or commercial 
buildings; and alterations, repairs, enlargements or additions that add 1,000 square feet or more of impervious 
surface coverage. 

- Proactive Forest Management Permit 

- Utility Forest Management Permit 

Tree Permit Workflow 

- Submit Permit 

- Review of Tree Types on permit 

• Significant Trees 

- “Significant tree” means a tree six inches or greater in diameter (DBH) or a required replacement tree of any 
size. Dead trees shall not be considered significant trees. 

- “Landmark tree” means a significant tree that is at least 24 inches in diameter (DBH). 

• Exceptional Trees 
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- Removal of viable exceptional trees, is prohibited. 

- “Exceptional tree” means a viable tree, which because of its unique combination of size and species, age, 
location, and health is worthy of long-term retention, as determined by the city’s qualified arborist.  

Table 1: Exceptional Tree Species and Their Threshold Diameters 

Species Threshold Diameter 

Bigleaf MAPLE – Acer macrophyllum 42 inches 

Douglas FIR – Pseudotsuga menziesii 42 inches 

Grand FIR – Abies grandis 33 inches 

MADRONA – Arbutus menziesii 12 inches 

Western HEMLOCK – Tsuga heterophylla 36 inches 

Western Red CEDAR – Thuja plicata 42 inches 

Western White PINE – Pinus monticola 36 inches 

 
 

- Review of Replacement Trees on permit  

• “General tree list” means a list of tree species that is maintained by the city and approved by the city’s qualified 
arborist for planting as replacement trees, as well as tree species that are prohibited from being planted as 
replacement trees. 

- Review of lot Canopy Coverage 

• “Canopy” means the part of the tree crown composed of leaves and small twigs or the collective branches and 
foliage of a group of trees ’crowns. “Canopy coverage” means the area covered by the canopy of trees on the 
lot. 

•  A minor tree permit shall be granted if conditioned on at least one tree replacing each tree removed, to provide 
canopy coverage equal to or greater than the tree(s) being removed. 

• When the proposed tree removal is associated with major development activity, the trees may be removed if a 
tree replacement plan is approved that, at a minimum, brings canopy coverage to the applicable canopy 
coverage goal. 
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- Development Proposal Requirements  

- Review of Exceptions 

• Major Permits 

• Property that has undergone major development activity in the past five years 

• Tree Conservation Easement & Environmentally Critical Areas 

- Notice of Decision: Approved, Conditioned, Denied 

• A conditional use permit is a zoning exception status. 

- Appeals 

- Amendments 

- Expiration & Close Permit 

Tree Maintenance  

- Coverage 

- Health 

- Pruning 

Enforcement  

- Violations 

• In addition to tree replacement, the administrator shall require that the persons found in violation of this chapter 
or the conditions of a permit pay the appraised value of the trees 

- Stop Work Order 

• the building official may suspend some or all of the work as appropriate 

- Remedial Measures 

• The persons found in violation of the conditions of a tree removal permit or in violation of this chapter may be 
required to perform remedial measures as ordered by the administrator that are necessary to correct the 
violation 

Tree Services 
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- LFP Business License 

- A Statement of Acknowledgement  
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Print Media: 1/3 page double sided 
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Social Media: Instagram & Facebook 
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LFP Times ½ Page 
 
The Tree Board has Vacancies 
 
The city is seeking applica0ons for vacant seats on the Lake Forest Park Tree Board. If you are 
interested in applying or have ques0ons, please see our website and contact the Assistant Planner. 
 
Board members should live within the Lake Forest Park city limits, but it is not required. Interest or 
background in urban forestry, hor0culture, or habitat restora0on are encouraged, but but required. 
Membership terms are for three years. 
 
For more informa0on, visit our website: hEps://www.cityoflfp.com/107/Tree-Board 
 
Get to Know Your Tree Board 
 

• Educate and enlighten the community on tree-related issues  
• Organize and facilitate the city’s tree plan0ng events and other public events involving trees  
• Provide advice to City Council on policy and regulatory issues involving trees 

 
Ge5ng to know your City’s Arborist 
 

• Helping the community to protect trees for future genera0ons 
• Managing ongoing challenges including: Civic construc0on projects  
• Monitoring for drought, aging trees, disease  
• Seasonal maintenance issues 

 
Why are Tree Permits Important? 
 

• Tree removal without subsequent tree replacement can cause poten0al water runoff problems 
for your property and neighboring proper0es.  

• Permits can also help to avoid accidental cuUng of trees on public property and in 
environmentally cri0cal areas. 

• Tree Permits let home owners easily remove problem trees with the provision that a new tree 
be replanted 

• Permits help balance removals so that the neighborhood tree canopy remains balanced 
• Permits provide a city arborist with the opportunity to engage property owners: Encouraging 

reten0on of large trees, Monitoring canopy levels, and Ensuring trees are replaced 
 
To learn more about the tree permit process, please visit our website at: 
hEps://www.cityoflfp.gov/163 
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KEY:
Holiday

eNews 

eNews DUE

Webinar

Blog Post

SlideShare

Campaign

Experiment

Other

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
1 2 3

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
4 5 6 7 8 9 10

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
11 12 13 14 15 16 17

1) Impact of Heat  <edit>

2) Leaves Rains Drains <edit >

3) Tree Concerns <edit >

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
18 19 20 21 22 23 24

September, October, November 2022
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SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
25 26 27 28 29 30

eNews 
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DATE MESSAGE LINK CAMPAIGN IMAGE
CHARACTER 
COUNT

September 2022

Recommendations for your heat-damaged trees and 
shrubs
Go ahead and cut off dead flowers but try to resist the urge to 
remove partially dead leaves. 
Water deeply. Use drip or soaker hoses for more efficient water 
use; water is lost to evaporation when using an overhead 
sprinkler. 
Apply mulch 2 to 3 inches deep.

https://www.oregonlive.com/
hg/2021/07/how-to-care-for-
heat-damaged-plants-after-
oregons-historic-heat-
wave.html 1) Impact of Heat  <edit>

https://www.cityoflfp.com/A
reas/CivicSend/Assets/Uplo
ads/4953/s6b55e694adfb4
d9e939dbd4df2a669ce637
684446943338567_optimiz
ed.jpg 343

October 2022

It is time to check the storm drains and clear leaves from them 
to keep the stormwater flowing.
Please do not create piles of leaves expecting the sweeper to 
sweep them away.  Use your yard waste tote so they can be 
composed.
DO NOT rake or blow leaves and debris into the street, 
ditchlines, or rights-of-way.
The sweeper cannot handle large piles of leaves. If the 
sweeper encounters large piles of leaves, the driver must drive 
around them, or the pile of leaves could damage the street 
sweeper and the process may come to a screeching halt.
Municipal Code 16.25.025 makes it illegal to collect lawn 
clippings, leaves or branches and discharge them into the path 
of surface water.
Never try to clear a storm drain or culvert if there is moving 
water greater than knee deep, and always be wary of traffic 
when working near a roadway. 2) Leaves Rains Drains <edit >

https://www.cityoflfp.com/A
reas/CivicSend/Assets/Uplo
ads/4953/240744b34a7446
f4804c20f0a777a663_small
_optimized.jpg 836

November 2022

As we enter the rainy/windy season, it can be natural to have 
some concerns about trees on your property.
If a tree on your property is fully dead with no live foliage, you 
can email a picture of the tree along with a description and your 
address to the City Arborist for confirmation that the tree meets 
the code definition of a dead tree. 
If you’d like someone to come take a look at your trees and 
provide an assessment of their health and/or structural 
condition, the City recommends finding an ISA Certified 
Arborist. 
If you’d like to remove any live trees on your property that have 
a DBH (diameter at 4.5 feet above ground) of 6 inches or more, 
then a tree removal permit application can be submitted 3) Tree Concerns <edit >

https://www.cityoflfp.com/A
reas/CivicSend/Assets/Uplo
ads/4953/0f149d9d245f40c
f8cb46ade2fd3024c_small_
optimized.jpg 709
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KEY:
Holiday

eNews 

eNews DUE

Webinar

Blog Post

SlideShare

Campaign

Experiment

Other

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
1 2 3

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
4 5 6 7 8 9 10

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
11 12 13 14 15 16 17

Dec: Christmas Tree Dilema

Jan: Beaked Hazel

Feb: Green Giants

SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
18 19 20 21 22 23 24

December 2022, January February 2023
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SUNDAY MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY SATURDAY
25 26 27 28 29 30

eNews 
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DATE MESSAGE LINK CAMPAIGN IMAGE
CHARACTER 
COUNT

December 2022

The Christmas Tree Dilemma: Real or 
Artificial?
Your volunteer Tree Board focuses on LFP’s living forests. This 
time of year, though, we are often asked about Christmas 
trees, and which has a smaller environmental impact: buying a 
real tree or an artificial one.

The bottom line: real! Real trees have a smaller carbon 
footprint and help fight climate change, and even though your 
Christmas tree is cut down, you are actually supporting forests.

In the U.S., around 10 million artificial trees are purchased each 
season. Nearly 90 percent are shipped from China, resulting in 
an increase in carbon emissions. Most are made of PVC, which 
pollutes across its entire lifespan, from production to end of life. 
Most artificial trees are not recyclable and end up in landfills, 
where they release more greenhouse gases and leach 
dangerous chemicals.

But shouldn’t we avoid cutting down real trees? One of the best 
ways to protect forests is to use them–carefully. When our 
forests are sustainably managed, they can produce renewable 
resources like Christmas trees and wood products. Christmas 
tree farms provide clean air and water, habitat for wildlife, and 
erosion control. When these natural trees are harvested, there 
are more than 10 times as many left standing. For every tree 
purchased, farmers plant 1-3 seedlings in its place. Plus, most 
of the 15,000 Christmas tree farms across the U.S. are family-
owned, so when you buy a real Christmas tree, you support 
local economies and contribute to an industry that provides 
100,000+ jobs.

The caveat: try to ensure your real tree comes from a local, 
sustainable farm that doesn’t use pesticides, and make sure it 
is responsibly composted after the holidays.

Maybe you are considering a living tree to plant in your yard 
after the holidays. If you keep it inside for less than a week, 
then plant it promptly, it should survive and become a valuable 
addition to our city’s tree canopy. Any longer inside than that, 
though, and they rarely survive the transition. A small-scale 
alternative is a potted Norfolk Island Pine, which is happy as a 
year-round houseplant.

If you still prefer the convenience of an artificial tree, the key is 
to buy one that’s high quality, so it will last. An artificial tree 
must be in circulation for at least 8 years--but ideally 20--to 
negate its carbon footprint. Or go vintage! Scout the many used 

1) Look for an Evergreen is Dec 
19, 2022  <edit>

Treelotstockimage.jpg

Or 

https://www.cityoflfp.com/A
reas/CivicSend/Assets/Uplo
ads/4953/s15bf426d7e934
dd7a9b5c37797edee06_sm
all_optimized.jpg 2516

January 2023

Meet the Beaked Hazel – Corylus cornuta

Lake Forest Park is proud of its extensive trees, but a forest 
includes much more than its canopy trees. Our attention is 
sometimes drawn lower in the forest to subcanopy trees that 
are also a critical part of our urban forest community.

The beaked hazel (Corylus cornuta ) is the earliest native 
flowering plant in our forests, appearing as a tawny yellow 
haze, and often seen flowering best where it grows, along the 
edge of a forest. Flowering in January and February at low 
elevations and later in the spring as you go up in elevation.

Like other members of the birch family, beaked hazel flowers 
before the leaves emerge in the spring. This is not by accident; 
they are all wind pollinated and dense foliage inhibits both free 
dispersal and capture of pollen. Wind-pollinated trees typically 
separate the male stamens and female pistils into separate 
flowers. In fact, wind pollination is so inefficient that plants with 
separate male and female flowers allocate more resources to 
pollen production by having more male flowers to make up for 
all of the wasted pollen.

From a distance, male flowers, which are arranged in pendant 
“catkins” (a spike of unisexual, apetalous flowers having scaly, 
usually deciduous bracts, as of a willow or birch) create the 
yellow aura that signals the presence of a hazel in our early 
spring woods. While not visible from a distance, it is worth 
taking a closer look to see the tiny, brilliant, red female flowers 
arranged individually near the tips of stems. The bright red 
structures are not the petals we normally think of as the colorful 
part of a flower, but are the stigma, where pollen is deposited. 
On plants pollinated by animals, the stigma is small and 
unobtrusive; but, in wind-pollinated plants, it is large and 
branched to capture the pollen as it blows by on the wind, 
instead of having the pollen delivered to it. Since it does not 
need to attract animal pollinators, it is not known why they are 
such a brilliant red; maybe it’s to attract our attention!

In birches and alders, the female flowers are also organized in 
catkins. Why not in hazel? Birches and alders produce lots of 
small, winged seeds that are dispersed by the wind the 
following fall, but hazelnuts are heavy and a small branch tip 
would not be able to support a bunch of them. Like the 
commercial European hazelnut, ours is edible, but they never 
seem to produce in large quantities and we are unlikely to beat 
the squirrels to the ones they do produce. In late summer, we 
can see big gray squirrels (introduced from eastern North 
America) foraging in hazels for the still-green nuts--small 
branches waving to and fro as the squirrels move from nut to 
nut. 2) Beaked Hazel (TBD)

https://www.cityoflfp.com/A
reas/CivicSend/Assets/Uplo
ads/4953/sbad48ff64d0741
3ea9d8e8851ad55ef2_smal
l_optimized.jpg 2915

February 2023

Green Giants
Here in the Pacific Northwest, we share our home with very 
diverse botanical giants. Most conifers are trees, although a 
handful are shrubs. An iconic trait of conifers is their 
reproductive cone, often composed of overlapping scales: large 
and woody in western white pine, medium size with protruding 
“mouse tail” bracts in Douglas fir, and very small, upright ovoid 
cones with few scales on western red cedar. With many shaped 
like the typical Christmas tree, conifers have produced the 
world’s tallest, thickest, and oldest specimens. Every type of 
coniferous tree represented in the Northwest finds its largest 
and often longest-lived individuals here.

We are lucky in Lake Forest Park to have such a botanical 
backdrop for our daily lives. How often do we pause to take 
stock of such a glorious natural legacy? Traveling to my family 
home in the Midwest, I feel unnaturally exposed within what 
seems the stunted stands of native deciduous trees. When I 
return to Lake Forest Park, it is like emerging from a tunnel into 
a dazzling dreamworld of green and verdant growth reaching 
toward the sky. 

Visitors often ask if our trees are remnant old growth and are 
stunned when I tell them our trees are youngsters, mostly 50 – 
100 years in age. With care and preservation, they may live 
several hundred more years. More surprisingly still, big Douglas 
firs are outlived by Western hemlock and Western red 
cedar—some living perhaps 1,000 years or more. The grand 
and beautiful coniferous forests of the Northwest are a 
botanical treasure of immeasurable importance to the health 3) Green Giants (TBD)

https://www.cityoflfp.com/A
reas/CivicSend/Assets/Uplo
ads/4953/s33bdb8d2dc184
6abb5e001f311413eac_sm
all_optimized.jpg 1658 25

Section 8, ItemA.



7

DATE CAMPAIGN MESSAGE LINK
Month of March Gardening, Nature, and Ecology Books Month
March 7th Plant Power Day
March 11th & Sept 26th Johnny Appleseed Day
March 20th International Earth Day & Spring Equinox
March 22nd National Agriculture Day
Month of April National Garden Month
April 13th International Plant Appreciation Day
April 14th National Gardening Day
April 22nd Earth Day
Last Friday in April Arbor Day
Month of May Gardening for Wildlife Month
2nd week in May National Public Gardens Week
May 3rd Garden Mediation Day
May 6th National Public Gardens Day
May 16th Love a Tree Day
May 19th Plant Something Day
3rd Saturday in May Plant a Lemon Tree Day
1st week of June National Gardening Week
June 5th World Environment Day
Month of July National Outdoor Month
December 19th Look for an Evergreen Day
Summer IVY OUT Events

26
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CONTENT 
TYPE TITLE INTERESTING SNIPPET IMAGE

August

Summer 
Garden 
Watering 
Advice

Summer Garden Watering Advice
We are entering the driest time of the year - so unless your garden only has established drought-tolerant plants, 
summer watering is a necessity. It is generally better to water deeply and infrequently. Moisten the whole root zone 
and let the soil dry before watering again. In hot weather, garden beds and lawns (unless you let your grass go 
dormant) need about an inch of water per week.

Make every drop count by mulching, selecting drought-tolerant plants, using soaker hoses and water timers, and 
watering only in the early morning or evening to reduce evaporation. 

More information is available here.

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/220
a7d3fb0aa4b4c9
b42a372b48be6f
9_optimized.jpg

July
Illustrated 
Tree Walks

From the Tree Board: Illustrated Tree Walks in Lake Forest Park
This is part of a series of occasional columns on the trees of Lake Forest Park. The LFP Tree Board exists to advise 
the City on policies pertaining to trees, to facilitate tree planting events, and to provide outreach and education to the 
community.

Citizens of Lake Forest Park are rightfully proud of its extensive tree canopy and all the benefits that provides. 
Sometimes it is hard to see the trees, for the forest! Our urban forest includes an incredible diversity of trees in City 
parks, street rights-of-way, and especially in residents’ gardens throughout the City.

It has been nearly 15 years since LFP resident, David Hepp, and the Urban Forest Task Force created the wonderful 
booklet Tree Walks in Lake Forest Park . The booklet describes four walks through different neighborhoods in Lake 
Forest Park, pointing out and identifying noteworthy trees, both native and ornamental, encountered along each 
route. 

Because neighborhoods can change—trees grow or die, and new ones are planted—the LFP Tree Board, with 
assistance from David Hepp, is revising the Tree Walks. In addition to updating the original descriptions by removing 
trees that have died and including new ones that caught our attention, photos of many of the trees are included to 
help users pick out the trees noted in the text. The new Illustrated Tree Walks  booklet is available online and can be 

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/s38c
d9fbfeb1d48869
91fea623d7b6e0
8637920288784
646699_small_op
timized.jpg

27

Section 8, ItemA.



9

February
Spring 
Gardening

Spring Gardening
Spring gardening is right around the corner! This year, try gardening without all the chemicals. Get free one-on-one 
garden advice from www.gardenhotline.org. Learn more about how to use Natural Yard Care methods at 
www.naturalyardcare.org. 

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/a4b
5ecef605d4e2eb
14b20f136281eb
5_small_optimize
d.jpg
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December

The 
Christmas 
Tree Dilema

The Christmas Tree Dilemma: Real or Artificial?
Submitted by the LFP Tree Board
Your volunteer Tree Board focuses on LFP’s living forests. This time of year, though, we are often asked about 
Christmas trees, and which has a smaller environmental impact: buying a real tree or an artificial one.

The bottom line: real! Real trees have a smaller carbon footprint and help fight climate change, and even though your 
Christmas tree is cut down, you are actually supporting forests.

In the U.S., around 10 million artificial trees are purchased each season. Nearly 90 percent are shipped from China, 
resulting in an increase in carbon emissions. Most are made of PVC, which pollutes across its entire lifespan, from 
production to end of life. Most artificial trees are not recyclable and end up in landfills, where they release more 
greenhouse gases and leach dangerous chemicals.

But shouldn’t we avoid cutting down real trees? One of the best ways to protect forests is to use them–carefully. 
When our forests are sustainably managed, they can produce renewable resources like Christmas trees and wood 
products. Christmas tree farms provide clean air and water, habitat for wildlife, and erosion control. When these 
natural trees are harvested, there are more than 10 times as many left standing. For every tree purchased, farmers 
plant 1-3 seedlings in its place. Plus, most of the 15,000 Christmas tree farms across the U.S. are family-owned, so 
when you buy a real Christmas tree, you support local economies and contribute to an industry that provides 
100,000+ jobs.

The caveat: try to ensure your real tree comes from a local, sustainable farm that doesn’t use pesticides, and make 
sure it is responsibly composted after the holidays.

Maybe you are considering a living tree to plant in your yard after the holidays. If you keep it inside for less than a 
week, then plant it promptly, it should survive and become a valuable addition to our city’s tree canopy. Any longer 
inside than that, though, and they rarely survive the transition. A small-scale alternative is a potted Norfolk Island 
Pine, which is happy as a year-round houseplant.

If you still prefer the convenience of an artificial tree, the key is to buy one that’s high quality, so it will last. An artificial 
tree must be in circulation for at least 8 years--but ideally 20--to negate its carbon footprint. Or go vintage! Scout the 

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/s15b
f426d7e934dd7a
9b5c37797edee0
6_small_optimize
d.jpg
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September
June “Heat 
Dome”

Impact of June “Heat Dome” on LFP Trees
Submitted by Richard Olmstead, LFP Tree Board

We will all have stories for years to come of the infamous Pacific Northwest “heat dome” that set and then broke 
temperature records throughout the region for three days in a row, culminating in 108ºF in Seattle on June 28. It was 
too much figuratively, and, sadly, literally, for many people in our region. But what about the trees that shape the 
identity of Lake FOREST Park?

First, let’s consider the good news. The temperature in my woodland garden rose to 100ºF. That’s hot, but the 
extensive forest canopy that our city is blessed with has a buffering effect on temperature, so no matter how hot it 
seemed, we had it better than many communities in our area.  

Over the next few days, however, the effect of that bright sun and heat on our trees and vegetation became visible, 
with browning leaves evident on a broad range of trees and shrubs, especially where exposed to the sun during the 
hottest parts of the day. The visible damage was frightening to anyone who loves trees, but how bad really was it? 

Long-lived trees and shrubs have evolved to survive a range of conditions in their native environments, but the record-
breaking heat they experienced this year created stresses beyond the normal range of variation. It is informative to 
see how they responded. 

The combination of bright sun and hot temperatures creates a series of stresses for plants, which of course are fixed 
in place and can’t retreat into air-conditioned homes. While sun and warm temperatures are necessary for their 
photosynthesis and growth, excess of both can create a demand for water that a plant cannot keep pace with. This 
causes the physiology within leaves to malfunction and their cells to die. The immediate result can be patches of dead 
leaves on many trees, but it can also have a more measured effect in prioritizing resources—water--within the tree to 
sacrifice some leaves, while allocating available resources to the leaves most needed for survival.  

In some cases, the damage was restricted to the leaves immediately affected by the heat and sun, leaving patches of 
dead leaves in the most exposed positions at the tips of branches. In other cases, trees were able to cut off water to 
older, less efficient leaves while maintaining younger leaves on branch tips. In my garden, I’ve seen examples of both 
patterns of damage. Incense cedar and salal suffered loss of leaves on branch tips that were most exposed, while 
noble fir and Wilson’s magnolia lost the older leaves, keeping only the youngest leaves on branch tips. Though 
unsightly this summer, they will survive and look fine next year.  

I’m also confident that trees in my garden will survive because I was able to provide supplemental water this summer. 
Of greater concern than the heat wave in June is the fact that Seattle received the least spring and summer rainfall in 
2021 since records have been kept. This prolonged drought is much more likely to result in tree mortality than the 
record-breaking but short-term “heat dome” of June.

Recommendations for your heat-damaged trees and shrubs (with info from The Oregonian )
Go ahead and cut off dead flowers but try to resist the urge to remove partially dead leaves. Leaves, dead or alive, 
will shade foliage that wasn’t burned, and those with some green remaining will continue to photosynthesize. 
Especially don’t do any hard pruning. In most case, the buds for next year’s growth (that develop where leaves are 
attached to the stem) probably survived, and the branches will produce healthy new leaves. Dead leaves will fall off 
over the winter and come spring you will be able to tell which, if any, branches died and need to be pruned. Keep in 
mind, if you cut back spring-blooming plants like rhododendrons, you’ll be cutting off buds that will be flowers next 
year.
Water deeply. Use drip or soaker hoses for more efficient water use; water is lost to evaporation when using an 
overhead sprinkler. Roots extend beyond the plant, so be sure to cover an area wider than just under the plant. Don’t 
overwater, however. Stressed plants are more susceptible to pests and diseases and root rot could become a 
problem. The best time is early morning so plants can use the water through the day when they need it and residual 

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/s6b5
5e694adfb4d9e9
39dbd4df2a669c
e637684446943
338567_optimize
d.jpg
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August
Beat the 
Heat

Beat the Heat with Natural Yard Care
Sick of the heat yet? Well, we’ll need to get used to it, because hot, dry summers are going to continue to be the norm 
here in the Puget Sound region. For gardeners, this may mean having to re-imagine what your garden looks like and 
how you tend to it, in order to adapt to a changing climate. Luckily, following these five simple steps to natural yard 
care can help by following this link:
https://pugetsoundstartshere.today/2021/07/26/beat-the-heat-with-natural-yard-care/

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/70b
a6788b4934a198
24c8d3b994b104
5_small_optimize
d.jpg

February Green Giants

Green Giants
Timothy Hohn, LFP Tree Board

Here in the Pacific Northwest, we share our home with very diverse botanical giants. Most conifers are trees, although 
a handful are shrubs. An iconic trait of conifers is their reproductive cone, often composed of overlapping scales: 
large and woody in western white pine, medium size with protruding “mouse tail” bracts in Douglas fir, and very small, 
upright ovoid cones with few scales on western red cedar. With many shaped like the typical Christmas tree, conifers 
have produced the world’s tallest, thickest, and oldest specimens. Every type of coniferous tree represented in the 
Northwest finds its largest and often longest-lived individuals here.

We are lucky in Lake Forest Park to have such a botanical backdrop for our daily lives. How often do we pause to 
take stock of such a glorious natural legacy? Traveling to my family home in the Midwest, I feel unnaturally exposed 
within what seems the stunted stands of native deciduous trees. When I return to Lake Forest Park, it is like emerging 
from a tunnel into a dazzling dreamworld of green and verdant growth reaching toward the sky. Visitors often ask if 
our trees are remnant old growth and are stunned when I tell them our trees are youngsters, mostly 50 – 100 years in 
age. With care and preservation, they may live several hundred more years. More surprisingly still, big Douglas firs 
are outlived by Western hemlock and Western red cedar—some living perhaps 1,000 years or more. The grand and 
beautiful coniferous forests of the Northwest are a botanical treasure of immeasurable importance to the health and 

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/s33b
db8d2dc1846abb
5e001f311413ea
c_small_optimize
d.jpg
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January
Beaked 
Hazel

From the LFP Tree Board: Meet the Beaked Hazel – Corylus cornuta
This is the first of occasional columns on the trees of Lake Forest Park. The LFP Tree Board exists to advise the City 
on policies pertaining to trees, to facilitate tree planting events, and to provide outreach and education to the 
community.

Lake Forest Park is proud of its extensive trees, but a forest includes much more than its canopy trees. Our attention 
is sometimes drawn lower in the forest to subcanopy trees that are also a critical part of our urban forest community.

The beaked hazel (Corylus cornuta ) is the earliest native flowering plant in our forests, appearing as a tawny yellow 
haze, and often seen flowering best where it grows, along the edge of a forest. Flowering in January and February at 
low elevations and later in the spring as you go up in elevation.

Like other members of the birch family, beaked hazel flowers before the leaves emerge in the spring. This is not by 
accident; they are all wind pollinated and dense foliage inhibits both free dispersal and capture of pollen. Wind-
pollinated trees typically separate the male stamens and female pistils into separate flowers. In fact, wind pollination is 
so inefficient that plants with separate male and female flowers allocate more resources to pollen production by 
having more male flowers to make up for all of the wasted pollen.

From a distance, male flowers, which are arranged in pendant “catkins” (a spike of unisexual, apetalous flowers 
having scaly, usually deciduous bracts, as of a willow or birch) create the yellow aura that signals the presence of a 
hazel in our early spring woods. While not visible from a distance, it is worth taking a closer look to see the tiny, 
brilliant, red female flowers arranged individually near the tips of stems. The bright red structures are not the petals 
we normally think of as the colorful part of a flower, but are the stigma, where pollen is deposited. On plants pollinated 
by animals, the stigma is small and unobtrusive; but, in wind-pollinated plants, it is large and branched to capture the 
pollen as it blows by on the wind, instead of having the pollen delivered to it. Since it does not need to attract animal 
pollinators, it is not known why they are such a brilliant red; maybe it’s to attract our attention!

In birches and alders, the female flowers are also organized in catkins. Why not in hazel? Birches and alders produce 
lots of small, winged seeds that are dispersed by the wind the following fall, but hazelnuts are heavy and a small 
branch tip would not be able to support a bunch of them. Like the commercial European hazelnut, ours is edible, but 
they never seem to produce in large quantities and we are unlikely to beat the squirrels to the ones they do produce. 
In late summer, we can see big gray squirrels (introduced from eastern North America) foraging in hazels for the still-
green nuts--small branches waving to and fro as the squirrels move from nut to nut.

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/sbad
48ff64d07413ea
9d8e8851ad55ef
2_small_optimize
d.jpg
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December Our Forest

Our Forest “Wood-wide Web”
Timothy Hohn, Chair, LFP Tree Board

Something incredible is happening underground in our community forest. Scientists have discovered that forest trees 
and understory plants are all linked together in a “wood-wide web,” a mutually supportive network of fungal threads 
and plant roots. The network is anchored by large “mother” trees that act as network hubs, doling out surplus 
resources to smaller trees and plants. In effect, these networked groves of monarch trees and their lesser green 
mortals are one symbiotic association.

With this in mind, I met with the Lake Forest Park City Council on behalf of the Tree Board to pass along Board 
recommendations on how the city code might better support our community forest wood-wide web. These 
recommendations included code references to tree “groves” and how they are defined, as well as new dimensions for 
important “exceptional” trees—what we now know are grove “mother” trees—that form the foundation of our 
community forest and its wood-wide web. We also discussed prioritizing native trees as replacements for those that 
are removed, in order to retain the ecological integrity of our community forest. The City Council is likely to ask the 
Planning Commission to review these suggestions early next year. To view the recording of my presentation and the 
Council’s discussion, click here.

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/s8ce
4e0d091034f23a
74ad278fc5eabe
8_small_optimize
d.jpg
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October
Leaves, 
Rains, Drains

Leaves, Rain, and Public Works – We Need Your Help!
As we move into the rainy season and leaves start to fall, the Public Works Department starts turning its attention to 
the City’s drainage system. It is time to check the storm drains and clear leaves from them to keep the stormwater 
flowing. Street sweeping is a component of the drainage system maintenance and is perhaps the most visible to the 
citizens. The City is encouraging residents to clear any blocked storm drains that are adjacent to or in front of their 
property keeping in mind:
Please do not create piles of leaves expecting the sweeper to sweep them away.  Use your yard waste tote so they 
can be composed.
DO NOT rake or blow leaves and debris into the street, ditchlines, or rights-of-way.
The sweeper cannot handle large piles of leaves. If the sweeper encounters large piles of leaves, the driver must 
drive around them, or the pile of leaves could damage the street sweeper and the process may come to a screeching 
halt.
Municipal Code 16.25.025 makes it illegal to collect lawn clippings, leaves or branches and discharge them into the 
path of surface water.
Never try to clear a storm drain or culvert if there is moving water greater than knee deep, and always be wary of 
traffic when working near a roadway. 
Wet leaves are surprisingly heavy, so be careful not to overexert yourself. Debris from storm drains should be placed 
in yard waste containers. If flooding is severe, or you find evidence of dumping, please call 206-368-5440.

What can you do with leaves?
Turn your leaves into beneficial compost. Autumn leaves are a great source of high-carbon material for your 
compost pile. Alternate layers of shredded leaves with the other materials you normally add to your compost pile 
(scraps from fruits and veggies, grass clippings, weeds, etc.) and let it sit over the winter. Whenever you think about 
it, aerate or turn the pile. Your compost will be ready to use by spring.
Shred leaves and use them as mulch on vegetable gardens and flower beds, around trees and shrubs, and in 
containers. Just add a 2- to 3-inch layer of shredded leaves to the beds, keeping the mulch from directly touching the 
stems and trunks of the plants. The mulch retains moisture in the soil, stays cool, and limits weed seed germination.
Use a mulching mower to shred your leaves once a week until they have all fallen, then "leave" them on your yard. 
While the leaves break down during winter, they'll shade your soil and provide it with nutrients, which means fewer 
weeds to deal with in spring.
Hoard them! Save a bag or two of leaves in your garage over the winter. In spring, adding that brown material to 
your compost pile makes your compost just right for the season.

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/240
744b34a7446f48
04c20f0a777a66
3_small_optimize
d.jpg
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October  

Concerned about Trees on Your Property?
As we enter the rainy/windy season, it can be natural to have some concerns about trees on your property. The 
Planning Department staff is here to help offer some refreshers on best practices and permit requirements.
 
If a tree on your property is fully dead with no live foliage, you can email a picture of the tree along with a description 
and your address to the City Arborist for confirmation that the tree meets the code definition of a dead tree. Once you 
receive confirmation from the City Arborist, then you will be allowed to remove the dead tree without a permit.
 
If you’d like someone to come take a look at your trees and provide an assessment of their health and/or structural 
condition, the City recommends finding an ISA Certified Arborist. A Certified Arborist can evaluate your trees of 
concern and provide helpful information about the health of your trees and if any problems can be mitigated through 
pruning or other measures.
 
If you’d like to remove any live trees on your property that have a DBH (diameter at 4.5 feet above ground) of 6 
inches or more, then a tree removal permit application can be sent via email to either the City Arborist or the Assistant 
Planner and payments can be made by check. Checks should be made out to “City of Lake Forest Park” in the 
amount of $76.13 (application fee) and can be submitted:
By mail to City Hall, 17425 Ballinger Way NE, Lake Forest Park, 98155; or
Dropped off at City Hall in a letter-sized envelope in the silver payment drop box (located on the west side of the 
building next to the King County elections box).
Once we receive the application and payment, we will contact you to discuss next steps.
 
If it becomes apparent that a live tree needs to be removed immediately and is an emergency, the City code does 
have provisions for emergency actions. We recommend contacting the City Arborist and the Assistant Planner for 
guidance as soon as you become aware that a tree may need to be removed as an emergency.
 

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/0f14
9d9d245f40cf8cb
46ade2fd3024c_s
mall_optimized.jp
g

July Ivy Out

Wondering how to remove ivy safely? The King County Noxious Weed Board has tips on how to identify ivy (page 2) 
and recommend manual removal practices (page 3). You can also click here to learn about long-term maintenance 
ideas and why ivy removal is important for our urban ecosystems.
 
Please note that removal of invasive plants is considered to be exempt from permitting requirements, unless the 
invasive plants are located within a steep slope hazard area or its buffer. If you are unsure whether the proposed 
removal area is located within a steep slope hazard area or have other questions, please contact the Assistant 
Planner for more information.

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/ca18
1fbac4964720a8
30850259f1c467
_small_optimized.
jpg

35

Section 8, ItemA.



17

March Earth Day

Earth Day is Around the Corner!
Did you know there is no filtration system between your outdoor drains and our streams, Lake Washington, or Puget 
Sound? Where you wash your car, not picking up dog poop, leaky vehicles, improper application of yard care 
products, and more all contribute to the water quality in Lake Forest Park and around the Sound.

Now is a good time and reminder to do a little something extra to help the earth and our LFP environment. A few 
examples of things you could do at home are: 
Wash your vehicles at a commercial car wash where they treat the dirty water properly.
Pick up your dog's poop—remember to always have a bag with you and put it in the trash. Going on a walk? Pick up 
the extra pile you pass by.
Fix that leaking car to improve its longevity and our environment.
Properly apply yard care products and learn some natural yard care techniques. For advice check out the Garden 
Hotline or call them at 206-633-0224.
Use and dispose of chemicals properly. King County provides some great options and resources.
Maintain your septic system, don't let that waste water into our groundwater!
Click on the link for more information on these topics or other options of what you can do to help the environment, We 
know it's not easy, but do what you can to help water quality and bring salmon back to our streams, lakes, and 

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/scc2
6a232dc3248dfb
70fee1ecd6878a
4_small_optimize
d.jpg

February
Earth Smart 
Green Fair

Earth Smart Green Fair
Learn to save the planet at Lake Forest Park’s 17th Annual Earth Smart Green Fair ! All are welcome and invited to 
attend – and it’s free! The fair is hosted at Third Place Commons (top floor) from 10:00 a.m. to 2:00 p.m., March 21, 
2020. Bring your friends, neighbors, and family and come on down for some fun, learn something new, and take 
home some giveaways!

Local organizations and businesses will be there to answer your questions regarding composting, recycling, reducing 
waste, natural yard care, water conservation, environmentally-safe products, and more—all for free!

View our Facebook page for more information!

https://www.cityo
flfp.com/Areas/Ci
vicSend/Assets/U
ploads/4953/sb64
b69c0a3a946ef8
4a4222e2991221
5_small_optimize
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Summary 
This report presents a comprehensive evaluation of Lake Forest Park’s urban and community forest through 
an i-Tree Eco plot sample inventory. Utilizing plot data obtained in 2022 and 2023, the i-Tree Eco model 
provides an assessment of urban forest health, structure, and threats as well as the ecosystem services and 
values trees provide the community. In addition to the i-Tree analysis, this study compared tree canopy height 
using LiDAR to better understand the distribution of various canopy heights in the City’s tree population. The 
following summarizes key findings from this research effort:

• There are a total of 297,100 trees estimated to be in Lake Forest Park with a mean density of 129 trees per
acre (TPA). 

• Canopy cover is estimated at 50.6%, a level similar to prior studies.

• The most common tree species are Douglas-fir (16%), bigleaf maple (11%), western red cedar (9%), cherry
laurel (8%), bitter cherry (6%), and English holly (6%). Of all trees, 63% are native to Washington. 

• Less than 1% of trees are designated as noxious weeds in King County, however, 19% are listed as weeds
of concern. The most abundant weeds of concern are cherry laurel, English holly, and bird cherry.

• The age classification of trees trends youthful, with an abundance of smaller trees that will eventually
replace the aging canopy.

• Leaf area density in the Large Residential stratum (parcels >¼ acre) is 3 times greater than the Small
Residential stratum (parcels ≤¼ acre), and 7 times greater than the Town Center stratum.

• The Lake Forest Park urban forest provides benefits valued at $4.1 million annually for removing
pollution, reducing runoff, sequestering carbon, and lowering energy usage.

• Carbon storage of the total urban forest is valued at $16 million, and the replacement value is estimated at
$531 million.

• Of the 53 pests and pathogens that i-Tree assessed, 15 are present in King County. The economic impacts of
these species are evaluated for each tree species and pest species.

• The canopy height model indicates that the proportion of tall trees, those greater than 135 feet in height,
have increased by 21% from 2016 to 2021. The proportion of the tallest trees, those greater than 165 feet
increased by 86% during this period, albeit accounting for less than 1% of the total tree population.
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Introduction
Lake Forest Park’s urban and community forest
consists of street trees, forested parks and open
spaces, as well as trees on private residential,
commercial, and industrial properties. These urban
forest resources provide numerous ecosystem
services, public health, and economic benefits to the
people who live, work and recreate here.
Jurisdictions across King County and the State of 
Washington are faced with the need to support 
smart growth and development, environmental 
sustainability, and climate change resilience. 
Protecting green infrastructure such as tree canopies 
is critical to addressing these public and 
environmental health issues while ensuring the 
livability of Lake Forest Park. The first critical step 
to stewarding and managing this natural resource is 
understanding what we have.   

The City of Lake Forest Park program has invested 
in tree inventories, canopy cover modeling, and 
studies investigating urban forest structure and 
values to guide the urban forestry program. This 
data has been used to inform and guide 
management actions, policies, municipal code 

updates, budget development, and identify 
additional analysis needs. To date, the City has 
developed the following urban forest analysis and 
management plans:

 2005 and 2016 Canopy Analyses
(LiDAR based studies)

 2011 Urban Forest Effects and Values
(i-Tree Eco Analysis)

 2010 Community Forest Management Plan

Project Background and Objectives 

To build from the previous i-Tree Eco study 
published in 2011, the City contracted with 
DCG/Watershed in 2022 to conduct a follow-up 
survey to assess Lake Forest Park’s community 
forest 10 years later. This analysis was first 
conducted in 2011 by the City arborist and Lake 
Forest Park Tree Board, with community volunteers 
participating in plot data collection. 

. 
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The primary objectives of this 2022-2023 i-Tree 
study are to characterize urban forest structure and 
composition by collecting data on tree size, species, 
and health conditions. This data, along with other 
site level information within the specific study areas 
is then used to calculate the environmental and 
economic benefits at a city-scale. For a summary of 
environmental and economic benefits provided by 
urban forests, see page 3.  

Studying the structure and composition of the 
urban forest through the i-Tree analysis, provides us 
with a more detailed understanding of Lake Forest 
Park’s city-wide tree canopy, which were conducted 
in 2005 and again in 2016 using LiDAR analysis.  

Lake Forest Park’s urban tree canopy covered 43% 
of the total City area in 2004, which became a 
baseline for forest management goals established in 
the City’s 2010 Community Forest Management 
Plan. To reflect the diverse landscapes and 
development regulations within Lake Forest Park, 
canopy cover goals were established by land use 
types to be 50% in suburban residential areas (lots 
>¼ acres), 35% in suburban residential areas (lots
<¼ acres), and 15% in business districts. These were
informed in-part by benchmarks recommended by
American Forests. By 2016, total urban forest
canopy increased to 50% according to a study (Elm

2016). This is consistent with recent analysis from i-
Tree Landscape using high resolution data from 
2017 which resulted in a canopy cover of 48%. 

Urban forest structure is defined as the horizontal and vertical arrangement of trees, shrubs, and 
other plants, and their underlaying abiotic environments, and is relevant to management  
because the physical arrangement in three-dimensional space influences the functions and 
ecosystem services provided by a forest. Composition refers to tree or other plant species that 
make  up a forest.  

Figure 1. Lake Forest Park Tree Canopy Cover in 2016, reproduced 
from Elm (2016). 
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Summary of Urban Forest Benefits 

Pollution Abatement: Urban forests serve as natural filters which improve water quality and air 
quality by trapping, absorbing, and transforming pollutants and excess nutrients, resulting in 
public health benefits, lower illness rates, and safeguarding ecosystems. 

Shade and Cooling: Cities and metropolitan areas experience greater temperatures due to land 
use changes which alter the energy budget in an urban setting, known as the urban heat island 
effect. Through shading and evapotranspiration, urban forests mitigate the heat island effect 
through shading and cooling which lowers air and surface temperatures in densely populated 
regions. 

Stormwater Reduction: Rainfall on impermeable surfaces, like concrete and asphalt, generates 
stormwater issues in cities, leading to problems such as flooding, water quality impairments, and 
reduced continuity of streamflow. In natural systems, rainwater interception and 
evapotranspiration minimize stormwater and reduce the reliance on costly engineered 
stormwater solutions. 

Wildlife Habitat: Urban forests function as crucial wildlife habitats within the urban landscape, 
supporting a diverse range of species that have adapted to living alongside humans. These flora 
and fauna communities rely on these forests for essential resources, including refuge, food, 
water, and shelter, in an otherwise demanding environment.

Carbon Sequestration and Storage: Carbon dioxide (CO ), the primary greenhouse gas driving 
global warming, is absorbed, and stored by trees during photosynthesis. This sequestered 
carbon is stored in the plant tissues during the lifetime of a tree.

Noise Buffering: Urban forests and tree canopies serve as natural noise buffers, reducing sound 
from traffic and other sources. The reduction of nuisance noise is beneficial to human health 
and well-being and can minimize noise impacts which negatively affect wildlife habitat. 

Economic Benefits: Trees bring numerous economic advantages, such as higher property values, 
increased business traffic, heightened demand, tourism attraction, reduced energy costs, and 
resident appeal. Research indicates that urban forest programs typically yield substantial returns 
on investment, believed to be 2:1 or more (Endreny 2018). 

Human Health and Wellness: Urban trees provide intangible yet significant societal benefits 
including recreation, enhancing the aesthetics of city streets, and fostering community pride and 
identity. Research also shows that trees play a role in improving health outcomes, reducing 
stress, enhancing mental well-being including cognition, attention, and anxiety, clinical 
outcomes, and crime reduction (Wolf et al. 2020).  
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Methods 
i-Tree Study Design

The i-Tree Eco study was conducted using pre-stratified 
protocols to obtain representative samples with 
randomized 0.1-acre and 0.05-acre plots. Strata are 
consistent with the 2011 Lake Forest Park i-Tree study 
design for continuity in management units; these 
include parcels >¼-acres (large residential), parcels 
≤¼-acres (small residential), and the commercial 
town center. Road networks are excluded from sample 
selection since they are interwoven amongst other strata 
and incorporated into calculations for total strata area.  

Plots are located on both public and private lands. To 
secure permission to collect data on private parcels, the City 
arborist, with support from DCG/Watershed staff, contacted
landowners via mail, email, the City newsletter, and door-
knocking.  Additional randomly selected plots were generated
in instances where permission was not granted, until the required
number of research plots was reached.

Data from 100 plots were collected in 2022 and 2023. An
additional 60 plots were planned in the study design but could not
be collected due to being denied access onto private property.  

Once processed with the user defined data and configuration, i-
Tree provides statistical analysis and actionable insights on a range 
of urban forestry topics including structure and composition, 
benefits and costs, air quality interactions, and pest analysis. 
Analysis of invasive species was conducted using information from 
the King County Noxious Weed Board, and species designations 
recorded in the i-Tree Eco software were disregarded.  

i-Tree is a software suite and a set of tools developed by the USDA Forest Service and various partners to
quantify the benefits and values of urban trees and forests. It provides a platform for assessing and managing
urban forest ecosystems, focusing on the many environmental, economic, and societal benefits they offer.

i-Tree Manuals and Software Versions

i-Tree Software Suite v6.0

i-Tree Eco v6.0 User Manual

i-Tree Eco v6.0 Field Manual

Figure 2. Strata and plot location map.  
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Urban Forest Measurements 

This project utilizes data collection techniques as 
described in the i-Tree Eco v6.0 Field Manual. 
DCG/Watershed field researchers performed a 
range of measurements for each plot, 
encompassing both general plot characteristics and 
tree-specific measurement details. Plot-level and
tree-level parameters are outlined below in the
callout to the right. A total of 631 trees were
assessed. 

Limitations and Assumptions

Reported data was generated using i-Tree Eco, and
therefore, limited by the associated model
assumptions. Data provided by i-Tree Eco does not 
output standard error or other quantifiable metrics 
of sampling uncertainty for derived metrics. 
Standard error is reported for certain plot-level 
metrics supported by i-Tree Eco. Studies of i-Tree 
sampling methodology suggest that a 100-plot 
sample has an expected relative standard error (SE) 
of approximately 17%, however, this will differ by 
study and among assessed metrics (Nowak et al. 
2008). Caution is advised in ascertaining trends 
between this study and the prior 2011 Lake Forest 
Park i-Tree Eco study for metrics which lack 
standard error metrics.  

Plot Metrics Tree Metrics 
Plot ID Tree ID 

Date Date 

Field Crew Status 

Plot Center Address Distance to Plot Center 
Coordinates 
(Lat/Long) Direction from Plot Center 

Tree Cover (%) Tree Species 

Shrub Cover (%) DBH 

Plantable Space (%) Crown Condition (% Dieback) 

Land Use Tree Height 

Ground Cover Crown Top and Base Height 

Comments Crown Width (Bidirectional) 

Percent of Crown Missing 
Crown Light Exposure 

Nearby Building Distance and 
Direction 

Street Tree 

Comments 5 
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Canopy Height Model 

This assessment includes a canopy height model 
(CHM) analysis to provide information on urban forest 
structure and insight into retention of the City’s largest 
and tallest trees. The CHM model utilized LiDAR data 
from the two most recent LiDAR flights on publicly
available databases, 2016 and 2021 .

Modeling was completed in the R Program using the
‘lidR’ package, an open-source software integrated into
the R ecosystem, for the purpose of manipulating and
visualizing LiDAR data with applications in forestry.
Canopy height model and tree top identification 
algorithms were used to identify tree heights with a 
variable search window. Trees overlapping buildings 
were removed from the model output using 
Washington Department of Natural Resources Urban 
Forestry's 2022 King County Land Cover Metrics 
dataset and outliers below 15 feet in height were 
removed because they could not reliably be 
distinguished from other shrubs or infrastructure.  

This process yields a point layer with canopy height 
values that can be used to calculate derived metrics. 
This data is used to review trends of tree canopy height 
over time.   

1 LiDAR Data obtained from the Washington Department of Natural Resources LiDAR Portal. Sourced information includes 2016 data 
from Quantum Spatial and 2021 data from the Washington Geologic Survey.  

Light Detection and Ranging (LiDAR) can be used to provide highly 

accurate and spatially explicit models of urban forests. Canopy height 

models (CHM) are useful as a tool in urban forest management to 

quantify forest structure. Pictured (left) is a graphic depicting a CHM 

model of tree canopy height. Other LiDAR applications in forestry include 

canopy cover analysis, forest health assessment, biomass and carbon 

estimation, tree inventory mapping, and urban planning and design.  
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Results 
Tree Characteristics of the Urban Forest 

Lake Forest Park is estimated to contain 297,056 (± 
39,070 SE) trees, with canopy cover measuring 
50.6% of the City area, ranking among the most 
heavily forested municipalities in the region. This 
is comparable to other canopy cover estimates 
including the study conducted by Elm in 2016, 
which estimated canopy cover of 50%, and i-Tree 
Landscape, which estimates canopy cover of 48% 
in 2017 (data obtained from i-Tree Landscape in 
November 2023). Similar results among differing 
methods validate the i-Tree Eco study findings.  

The average tree density in Lake Forest Park is 
estimated to be 129 trees per acre (TPA). Large
Residential areas have the highest tree density,
followed by Small Residential areas, and Town
Center. 

Douglas-fir, bigleaf maple, and western red cedar
continue to be the most common trees and are
native to the Puget Lowlands Ecoregion. Diversity
is key to resiliency in urban forests, particularly 
regarding impacts from disease and insects, and 
climate change.  

Lake Forest Park has a greater canopy cover and tree density than any of the cities which i-Tree 
listed as comparable. Of these, Atlanta is reported to have the greatest tree canopy cover at 36.7% 
and Morgantown is reported to have the greatest tree density at 119 TPA.  

Figure 3. Tree density by stratum. 

Figure 4. Tree composition of common species. 
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Tree size class distributions provide a snapshot of 
forest structure that informs management strategies. 
Among these, it is useful to know whether a forest 
has a young or aging population. Currently, 71% of 
trees in Lake Forest Park are less than 12” diameter-
at-breast-height (DBH) indicating a skew toward 
younger or smaller trees.  

Despite a youthful population, or Type 1 
distribution (Morgenroth et al. 2020), the tree size
class distribution skews slightly larger than the prior
2011 i-Tree Eco study. The percentage of the largest
trees, those above 30” DBH, have increased since
2011 and now account for 5% of trees. Trees greater
than 24” inches DBH now account for 10% of the
total tree population, an increase from 2011.

Trees in Lake Forest Park are estimated to be 63% 
native to Washington overall, concentrated most 
highly in the Large Residential stratum, followed 
by the Small Residential and Town Center Stratum 
(Figure 5).  

Trees designated by King County or Washington 
State as noxious weeds comprise less than 1% of the 
tree population.  These are represented by only one 
species, common hawthorn. However, 19% of trees 
are species listed by King County as weeds of 
concern. These include cherry laurel, bird cherry, 
European mountain ash, black locust, horse 
chestnut, and English holly. 

Figure 5. Native status of trees by stratum.  

Figure 7. Tree DBH distribution.Figure 6. Tree DBH class distribution by stratum. 
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Urban Forest Cover and Leaf Area 

Leaf area density is greatest in the Large Residential stratum compared to other strata due to high tree density 
and the presence of larger trees. As a result, leaf area in the large residential stratum is 3 times greater than the 
Small Residential stratum, and 7 times greater than the Town Center stratum (Figure 8). A handful of species 
contribute most of the leaf area including Douglas-fir, western red cedar, and bigleaf maple (Table 1). The 
importance value of each species represents the sum of the percent cover of a specific species and the leaf area 
percentage. This indicates which species dominate the urban canopy structure but are not always the best 
species to plant. The leaf area is an informative metric because it directly correlates with many urban forest 
functions and benefits such as avoided stormwater runoff.  

Table 1. Leaf area, importance value, and percent of population by tree 
 

Species % Population % Leaf Area Importance Value
Douglas-fir 16.3 35.5 51.8

Bigleaf maple 11.1 18.9 30.0
Western red cedar 9.1 15.5 24.6

Cherry laurel 8.2 0.7 8.9
Red alder 2.2 5.8 8.0

English holly 6.2 1.3 7.5
Vine maple 5.2 1.9 7.1

Bitter cherry 6.3 0.7 6.9
European bird 4.9 0.1 5.0
Deodar cedar 0.3 3.9 4.3

Western hemlock 2.8 1.3 4.1
Hinoki cypress 3.1 0.5 3.7

Japanese maple 2.8 0.5 3.3
Western white pine 0.4 2.8 3.2
Giant Sequoia spp 0.3 2.6 2.9

Northern white 2.3 0.1 2.3
Black poplar 1.2 1.0 2.2

Portugal laurel 1.9 0.3 2.2
Sitka spruce 0.3 1.6 2.0

Pacific dogwood 1.6 0.3 1.8
Plum spp 1.3 0.1 1.4

Lodgepole pine 0.7 0.4 1.1
Blue spruce 0.4 0.7 1.1

Total leaf area is defined as the one-sided area of all leaves in the study area. This 
differs from canopy cover because individual leaves may overlap within and 
among trees.  
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The total plantable space in Lake Forest Park is 
estimated to be 22.4% ± 2.9 (SE), which represents 
opportunities for additional tree planting. This is 
defined as the amount of land area with suitable 
soils that are not under existing tree canopies or 
other overhead or land use restrictions that would 
prohibit tree planting (e.g., developed park or
playfield). 

Tree benefits are informed by groundcover
composition since they interact with ground-level
natural processes. Rainwater interception, for
example, reduces runoff before entering stormwater
systems. 

Groundcover composition is consistent with 
expectations for the land use types, with high 
intensity land uses having the most buildings and 
impervious surfaces, and the low intensity land uses 
having the most groundcover vegetation, 
duff/mulch, and bare soil. Impervious surfaces are 
highest in the Town Center (82%), followed by Small 
Residential areas (51%), then Large Residential areas 
(25%).   

Low building cover in the Town Center is believed 
to be due to error resulting from a low sample size, 
since much of the site appears to be composed of 
buildings based on visual estimates. 

Figure 9. Ground cover composition by stratum. 

Figure 8. Leaf area density by stratum. 
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Air Pollution 

Many urban areas have high levels of air pollution 
which negatively impacts the health of humans and 
ecosystems. Urban forests mitigate the effects of air 
pollution through several processes including the 
absorption and particulate matter filtration, air 
temperature cooling, and reducing the energy 
consumption of buildings. While trees also emit 
volatile organic compounds (VOCs) that contribute
to the formation of ozone (O ), studies show that
high tree cover is correlated with a reduction in
ozone formation (Nowak and Dwyer, 2000).

The Lake Forest Park urban forest canopy is
estimated to remove 1,607 pounds of carbon
monoxide (CO), 33,013 pounds of nitrogen dioxide
(NO2), 69,299 pounds of O3, 93,657 pounds of 
particulate matter less than 10 microns and greater 
than 2.5 microns (PM10), 12,458 pounds of 
particulate matter less than 2.5 microns (PM2.5), and 
2,704 pounds of sulfur dioxide (SO2) annually.  This 
removal has an associated value of $2.55 million. 

Air pollution removal varies temporally, as shown 
in Figure 10. Some pollutants such as NO2 and O3 
are removed at greater levels during the summer 
growing season while PM2.5 and PM10 removal is 
greatest during the fall and winter. Since some types 
of air pollution removal correlates with leaf area, the 
distribution of evergreen and deciduous trees also 
influences the magnitude of temporal variation.  

Figure 11. Estimated monetary value of air pollution removal 
annually.  

Figure 10. Estimated monthly pollution removal by the Lake 
Forest Park urban forest.
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Carbon Sequestration and Storage 

Tree canopy cover in Lake Forest Park is not just a 
local issue. Global climate change is largely driven 
by carbon dioxide (CO2) emissions, a compound 
which trees uptake and sequester during 
photosynthesis. Carbon is stored in tree leaves and 
woody tissues, and therefore, reduces the amount of 
atmospheric carbon otherwise contributing to 
climate change. Carbon will remain in a tree until it
eventually decomposes, where it may either be
released to the atmosphere, returned to soil, or
absorbed by other organisms.

The Lake Forest Park urban forest is estimated to
remove 2,672 tons of carbon annually. Areas with

more tree cover provide the greatest levels of CO2 
sequestration, such as the Large Residential stratum, 
which provide 2 to 6-fold more than the other strata 
on a per-area basis (Figure 12). The estimated value 
of this benefit is $456,000 per year.  

Carbon storage is also valuable to quantify because a 
tree that decomposes will eventually release CO2 
back into the atmosphere. Trees in Lake Forest Park 
collectively store 97,300 tons of carbon, with an 
estimated value of $16.6 million. Douglas-fir, bigleaf 
maple, western red cedar, and black cottonwood are 
the tree species which currently have the greatest 
amount of carbon storage.

Figure 13. Total carbon storage by stratum.  Figure 12. Carbon sequestration each year by stratum.  

Climate change is the process of shifting global and regional climate patterns, driven primarily by 
anthropogenic activities such as fossil fuel emissions and deforestation. These result in increased 
concentrations of greenhouse gases in the atmosphere which lead to globally rising temperatures, 
altered weather patterns, and sea level rise, which affect societies, economies, and ecosystems across 
the planet. Changing climates also mean cities need to manage for resilient forests which can tolerate 
shifting conditions. 
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Surface Water Runoff 

Runoff from impermeable surfaces is a significant 
source of water pollution and flooding, posing risks to 
both human and environmental well-being while 
imposing substantial economic costs. Trees play a role 
in mitigating runoff through evapotranspiration, a 
combination of processes which include the interception 
of rainwater, evaporation, and transpiration, and 
thereby, return water to the atmosphere. Additionally, 
trees enhance the ability of rainwater to infiltrate into 
soils through inputs of organic matter and improving 
porosity. The combination of these processes results in 
the attenuation of pollution laden runoff and reduction 
in the severity of flooding events. Urban forests in Lake 
Forest Park are estimated to reduce runoff by 50.4 
million gallons per year. 

Urban forests also reduce the need for cities to rely on
costly built infrastructure to manage water quality and
quantity issues. This “green infrastructure” is estimated
to provide Lake Forest Park with estimated economic
benefit at $450,000 per year for water quality and flood
reduction benefits they provide. The majority of these
benefits are provided in the Large Residential stratum,
where tree density and leaf area are greatest. 

13 
Figure 15. Value of avoided runoff per annum, by stratum.  Figure 14. Avoided runoff per annum, by stratum.  
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Tree Benefits Summary 

The total economic benefit of trees in Lake Forest Park is 
estimated to be $4.1 million per year, when accounting for 
energy savings, gross carbon sequestration, pollution removal, 
and avoided runoff (Table 2). On an individual basis, this 
amounts to $13.79 per tree. 

Tree replacement values are another useful measure when 
managing forests since it is more expensive to replace trees than 
preserve existing trees. The collective replacement value of all 
trees in Lake Forest Park is estimated to be $531 million in 
addition to the $16.9 million provided by carbon storage. The 
high cost of tree removal can inform public policy and 
management decisions regarding tree preservation and 
replacement on public and private land.   

Trees in Lake Forest Park also generate 5,402 tons of oxygen 
every year, however, this benefit is believed to be relatively
insignificant due to the vast reserves of oxygen in the
atmosphere and production from oceanic systems (Broecker,
1970; i-Tree, 2023). 

Table 2. Total Lake Forest Park tree benefits summary. 

Benefits Annual
Value

Annual Value Per
Tree

Energy & Carbon Emission Reduction $646,000 $2.17 

Gross Carbon Sequestration $455,648 $1.53 

Pollution Removal $2,545,701 $8.57 

Avoided Runoff $450,254 $1.52 

Total Benefits $4,097,603 $13.79 

Urban forests result in a net reduction in energy use through shading, 
evaporative cooling, and blocking of winter winds which are estimated to 
save Lake Forest Park residents $542,683 per year. Additionally, the value 
of reduced carbon emissions resulting from energy savings is valued at 
$104,000 per year.  
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Pests and Pathogens 

Trees are susceptible to pests and 
pathogens that are capable of 
impacting tree viability, resulting 
in reduced lifespan, hazard 
conditions and sometimes 
mortality. The i-Tree Eco model 
included an analysis of the
susceptibility of Lake Forest
Park’s urban forests to 53
common pests and pathogens to
evaluate risks and management
priorities. Of these, 15 are
currently present in King County
based on the pest range maps
developed by the Forest Health 
Technology Enterprise Team (i-
Tree 2023), as shown in Figure 16. See Appendix V 
for the complete list of pests and pathogens assessed 
through i-Tree. Of the 15 pests present in King 
County, we have highlighted the top three that 
could impact the dominant canopy species within 
Lake Forest Park. This includes two fungal 
pathogens and one insect commonly found in 
Pacific Northwest forests, Armillaria root disease, 
Heterobasidion root disease, and western spruce 

budworm. It’s important to note that some pests and 
pathogens are naturally occurring and play an 
important role in forest ecological processes, while 
others have significant negative ecological and 
economic impacts. 

Armillaria Root Disease (Armillaria sp.) refers to a 
group of fungi that causes reduced leader growth 
and foliage discoloration and thinning, spreading 

Figure 16. Susceptibility by trees to the 15 evaluated pests and pathogens which are 
currently known to be present in King County. 

Pests and pathogens included in the i-Tree analysis have been documented within King County limits but 
does not confirm their presence in the trees surveyed within the study plots. This research did not include 
an advanced level of tree health analysis beyond the standard i-Tree data collection protocols. 
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through a tree’s root system (Allen et al. 1996). Trees 
susceptible to Armillaria documented in the Lake 
Forest Park study include Douglas fir, subalpine fir, 
western red cedar, but can also impact broadleaved 
trees as well. This represents 25.5% of Lake Forest 
Park’s urban forest and $11.4 million in replacement 
value (i-Tree 2023).  

Heterobasidion Root Disease (HRD; Heterobasidion 
annosum, H. occidentale) – also called Annosus root 
and butt rot – is a fungus known to impact many of 
our native conifers as well as bigleaf maple and 
alder. In younger trees, symptoms include a 
reduction in the leader and branch growth, chlorotic 
foliage and a distressed cone crop. Trees become 
infected by airborne spores that may enter through 
wounds on branches, trunks or roots, but can then 
spread from tree to tree via root systems (Allen et al.
1996). Trees present in Lake Forest Park which are
susceptible to HRD include Douglas-fir, western
white pine, subalpine fir, Norway spruce, western
hemlock, shore pine, and western red cedar. This
represents 29.4% of the City’s trees with a
replacement value of $17.95 million (i-Tree 2023).

Western spruce budworm (Choristoneura 
occidentalis, C. freemani) is an insect native to western 
North America and is a widespread defoliator of 
several native conifer species. It feeds upon and 

defoliates Douglas-firs, spruce, and the true firs 
(e.g., white fir, subalpine fir). The larvae feed on the 
current year’s needles and buds giving the canopy a 
red-brown or grayish appearance with thinning 
foliage and produces a new generation annually. It 
is typically controlled through natural predators but 
can be controlled through insecticides (Fellin and 
Dewey 1986). Per this i-Tree survey, 20.1% of the 
tree population is susceptible and has a replacement 
value of $13.5 million (i-Tree 2023).  

Emerging Threats in Western Washington

Disease and pest outbreaks have increased in 
number and frequency in recent years due to 
international trade, travel, and climatic changes. 
New pests are introduced outside of their native 
range into ecosystems that have not evolved with 
the pest to develop any resistance. Climate changes, 
such as increases in seasonal and average air 
temperatures, increases in extreme heat, and 
prolonged drought, add abiotic stressors - 
weakening a tree’s ability to defend against these 
diseases and pest pressures (Mauger et al. 2015). The 
Pacific Northwest region currently faces several 
emerging threats, namely sooty bark disease, bronze 

Photo by: Montana State University Extension;  
Western spruce budworm.

Photo by USDA Forest Service; fruiting body of H. occidentale. 
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birch borer, emerald ash borer, and non-native long-
horned beetle species. 

Sooty bark disease (Cryptostroma corticale) causes 
dieback primarily in maple species. To date, the 
fungus has been found to cause damage in 
sycamore maples (Acer pseudoplatanus), red maple 
(A. rubrum), Japanese maple (A. palmatum), vine 
maple (A. circinatum), and bigleaf maple (A. 
macrophyllum) in the Puget Sound region. Other 
confirmed hosts include Pacific dogwood (Cornus 
nuttallii) and horse chestnut (Aesculus hippocastanum) 
(Brooks et al. 2022). The fungus infects the tree’s 
vascular system and thrives during hot summers, 
proliferating in drought-stressed trees (Brooks et al. 
2022). Sooty bark disease was not included in the i-
Tree replacement value analysis. 

Bronze birch borer (Agrilus anxius) is a beetle whose
larvae tunnel into live wood, creating extensive
galleries leading to branch or trunk girdling,
ultimately cutting the rest of the branch off from
resources. Bronze birch borers are attracted to trees
weakened by environmental stressors, age, or other
diseases and pests (Antonelli 2008). Paper birch
(Betula papyrifera), European white birch (B. pendula), 
and grey birch (B. populifolia) are more susceptible 
than other birch species. Bronze birch borer was not 
included in the i-Tree replacement value analysis. 

Emerald ash borer (Agrilus planipennis) has been 
present in the United States since 2002 but only 
recently has been confirmed in the Pacific 
Northwest Region since 2022, where it was 
discovered in Oregon. While it has not yet been 
sighted in the Puget Sound region, its spread into 
Washington State is expected. The emerald ash 
borer infects native and non-native ash trees 
(Fraxinus spp.). The beetles do not discern between 
stressed or healthy trees, and the impact is 
anticipated to be significant, especially in native 
forests. Like other borers, its larvae create extensive 

galleries, causing limb and trunk dieback leading to 
decline and eventual tree death (Bliss-Ketchum et al. 
2021). Although no ash trees were identified in this 
study, they are likely present in the City. Oregon 
ash (Fraxinus latifolia) is a native tree which can be 
found near water or in wetland areas. Ashes are also 
commonly planted as street trees and as 
ornamentals in yards and gardens. 

Asian, citrus, and red-necked long-horned beetles 
(Anoplophora glabripennis, A. chinenses, and Aromia 
bungii respectively) feed on the wood of hardwood 
trees. Although there are no known established 
populations of these beetles in Washington, they 
have reached local nurseries where they were 
eradicated. With continued global movement within 
the nursery trade, Washington will need to 
continually monitor these species. The beetles 
typically feed on both healthy and dying trees and 
are known to impact 40 host species including 
maples, horse chestnuts, willows, birches, and elms. 
There are locally known native look-a-likes which 
present a challenge to identification for 
nonprofessionals (WISC 2017a). The Washington 
Invasive Species Council has resources for 
identifying the potentially invasive versus native 
beetles in King County. Asian long-horned beetle is 
expected to impact 66,215 trees in Lake Forest Park 
with a replacement value of $1.91 million (i-Tree 
2023).

Photo by Leah Bauer, USDA Forest Service, 
Northern Research Center Station; Emerald ash borer 
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Canopy Height Model Results 
The distribution of tree heights in Lake Forest Park 
reveals that the proportion of tall trees, those greater 
than 135 feet in height, have increased by 21% in 
2021 compared to 2016. The proportion of the tallest 
trees, those greater than 165 feet increased by 86% 
during this period, albeit accounting for less than 1%
of the total tree population. This suggests that most
tall trees are being retained, and that other small and
moderate size trees are aging into the larger height
classifications. The tallest tree is estimated to be 195
feet tall.   

Trends of smaller trees vary by height class,
although the proportion of trees in the moderate 

height classes have tended to decrease while the 
smallest, those between 15-30 feet, are 
approximately equal. Since trees below 15 feet were 
removed in this analysis, plot samples collected as 
part of the i-Tree Eco inventory provide better 
insight into age distribution and forest regeneration. 
The canopy height model is less selective than the 
plot sampling method in finding smaller trees and 
subcanopy trees, so interpretations of age and 
regeneration are not as precise as other sampling 
methods. However, this analysis provides us with 
additional insight into the distribution of trees 
within the assessed range between 15 and 195 feet. 

Figure 17. Histogram of tree heights using LiDAR data from 2016 and 2021.  
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Discussion 
The results of this i-Tree Eco study and canopy 
height model provide insight on the current 
composition and structure of Lake Forest Park’s 
urban and community forest as well as quantify 
ecosystem service benefits and values. The results 
suggest a net increase in urban tree canopy cover
and tree density during the last ten years and an
increasing trend in the presence of large canopy
trees, primarily comprised of Pacific Northwest
native species.   

The data provided by this study provides City urban
forest managers with practical information that is
useful to develop urban forest management 
strategies and policies. Cities across the Puget Sound 
region and the Pacific Northwest face several 
challenges to steward resilient, regenerative, and 
viable urban forests. These include shifts in climate 
conditions, threats from current and emerging pests 
and pathogens, the potential for increases in urban 
wildfires, and continued development needed to 
meet regional housing needs. Urban forest managers 
are also tasked with ensuring that tree canopy 
remains equitably distributed throughout the City 
and that more densely developed land use zones 
have adequate green infrastructure to manage 
stormwater, minimize urban heat islands, provide 
shade, and foster both ecological health as well as 
human health and wellness. 

Climate Adaptation and Resilience 

Within the field of urban forest management, 
arborists, ecologists, foresters, and land managers 
continue to evaluate best management practices and 
adapt arboricultural strategies to the on-the-ground 
conditions impacting the resilience of urban forests.  

Western Washington is expected to experience 
increasingly drier conditions and higher 
temperatures during the summer months, with 
potential increases in precipitation during the winter 
months. This will present and exacerbate stressors 
on existing urban forests such as drought, insect and 
tree disease outbreaks, competition with invasive 
plant species, habitat loss and fragmentation, 
erosion, and wildfires. This also creates challenges 
for establishing the next generation of urban forest 
canopy, especially coupled with development 
pressures and the need to respond to the rising need 
for sustainable and affordable housing.  

Photo by Cori Whitaker
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One strategy for establishing resilience within the 
urban forest is to increase species diversity (at the 
family, genus, and species level), ensure installed 
trees are climate adapted to current and future 
stressors, such as drought. Since most biotic and 
abiotic stressors exhibit variable effects among tree 
species, a diverse forest acts as an insurance policy 
that minimizes risk from impacts to individual taxa. 
The City of Lake Forest Park currently has an 
approved tree list which includes species that are 
“better performing” in the built environment and 
drought tolerant. This is an important educational 
and management tool that should be periodically 
evaluated and updated to account for updated 
research and recommendations from the 
arboriculture and horticultural trades and account
for climate resilience. 

Protection of Significant and Large
Diameter Trees 

The tree size class distributions outlined in this
study tell us that 71% of the City’s forests are less
than 12” diameter-at-breast-height (DBH), but that 
the percentage of large diameter trees (those greater 
than 24“DBH) has continued to increase during the 
last decade. Tree diameter correlates with tree 
height and volume and can be used as a metric to 
describe overall tree size and identify large trees, 
which are a management priority for the City. Large 
trees provide greater levels of ecosystem services 
such as stormwater capture and infiltration, cooling, 
and water quality improvements compared to small 
trees; and therefore, societal benefits are optimized 
when they are retained.  

Since the majority of Lake Forest Park’s urban forest 
is located on private residential, commercial, and 
industrial property, protection of significant and 
large diameter trees on privately owned property 
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will be an important strategy as the City seeks to 
protect its existing tree canopy. The City currently 
regulates trees during development of private 
property through its tree ordinance – Chapter 16.14 
Tree Canopy Preservation and Enhancement - as well as 
trees within shoreline jurisdiction through Chapter 
16.18 Shoreline Master Program.  These regulations 
prioritize the retention and protection of existing 
trees and groves as well as replanting with new trees 
when removal is unavoidable due to tree risks, site 
development design, and storm damage.  

The findings within this report can be used as a tool 
to educate and engage community members, private 
landowners, and the development community to 
encourage early assessment and integration of 
existing significant and exceptional trees in the pre-
design or early design phase of new development. 
Another critical component is ensuring not only the 
long-term viability of a retained tree but ensuring 
that replacement trees are chosen using the “Right 
Plan, Right Place” approach, have adequate growing 
conditions (e.g., soil volumes, planter strip widths 
etc.) to reach maturity without impacting required 
infrastructure such as sidewalks, driveways, and 
utilities.  

Invasive Species Management 

Of the trees surveyed, 19% are either listed as a 
Class C noxious weed (common hawthorn) or a 
Weed of Concern (bird cherry, black locust, cherry 
laurel, English holly, and European mountain ash) 
by the King County Noxious Weed Program. These 
species are “non-regulated” meaning that property 
owners in King County are not required to control 
these species, but control is recommended where 
feasible. Cherry laurel and English holly, cherry 
laurel, black locust, and European mountain ash are 
widely used as ornamental landscape plants. 
However, these species compete with our native 

flora and naturalize in open spaces and critical 
areas.   

A potential strategy to address this problem could 
be for the City to develop a prohibited species list 
and other educational materials to discourage 
property owners and developers from introducing 
these species into new plantings. In addition, the 
City could consider removal of these species from 
public open spaces, replacing them with native tree 
species.  

Additional Considerations 

Scientific studies as well as programmatic and policy 
audits provide important data to evaluate the 
success of urban forest resource management 
strategies.  In addition to repeating this study, 
evaluation of other policies and regulations can 
inform municipal code updates, the effectiveness of 
current community education and outreach efforts, 
and additional support needed from community 
members in managing trees on their properties. 
Continued study of on-the-ground conditions 
coupled with evaluation of existing policies and best 
practices will provide the City with the tools and 
information needed to effectively and adaptively 
manage the valuable urban forest resource.

Photo by Cori Whitaker
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Appendix I. i-Tree Eco Model and Field Measurements

i-Tree Eco is designed to use standardized field data from randomly located plots and local hourly air pollution and
meteorological data to quantify urban forest structure and its numerous effects (Nowak and Crane 2000), including:

• Urban forest structure (e.g., species composition, tree health, leaf area, etc.).
• Amount of pollution removed hourly by the urban forest, and its associated percent air quality improvement

throughout a year.
• Total carbon stored and net carbon annually sequestered by the urban forest.
• Effects of trees on building energy use and consequent effects on carbon dioxide emissions from power

sources.
• Replacement value of the forest, as well as the value for air pollution removal and carbon storage and

sequestration.
• Potential impact of infestations by pests, such as Asian longhorned beetle, emerald ash borer, gypsy moth,

and Dutch elm disease.

Typically, all field data are collected during the leaf-on season to properly assess tree canopies. Typical data collection
(actual data collection may vary depending upon the user) includes land use, ground and tree cover, individual tree
attributes of species, stem diameter, height, crown width, crown canopy missing and dieback, and distance and
direction to residential buildings (Nowak et al 2005; Nowak et al 2008).

During data collection, trees are identified to the most specific taxonomic classification possible. Trees that are not
classified to the species level may be classified by genus (e.g., ash) or species groups (e.g., hardwood). In this report,
tree species, genera, or species groups are collectively referred to as tree species.

Tree Characteristics:

Leaf area of trees was assessed using measurements of crown dimensions and percentage of crown canopy missing.
In the event that these data variables were not collected, they are estimated by the model.

An analysis of invasive species is not available for studies outside of the United States. For the U.S., invasive species
are identified using an invasive species list (Oregon Invasive Species Council 2014)for the state in which the urban
forest is located. These lists are not exhaustive and they cover invasive species of varying degrees of invasiveness and
distribution. In instances where a state did not have an invasive species list, a list was created based on the lists of the
adjacent states. Tree species that are identified as invasive by the state invasive species list are cross-referenced with
native range data. This helps eliminate species that are on the state invasive species list, but are native to the study
area.

Air Pollution Removal:

Pollution removal is calculated for ozone, sulfur dioxide, nitrogen dioxide, carbon monoxide, particulate matter less
than 2.5 microns, and particulate matter less than 10 microns and greater than 2.5 microns. PM2.5 is generally more
relevant in discussions concerning air pollution effects on human health.

Air pollution removal estimates are derived from calculated hourly tree-canopy resistances for ozone, and sulfur and
nitrogen dioxides based on a hybrid of big-leaf and multi-layer canopy deposition models (Baldocchi 1988; Baldocchi
et al 1987). As the removal of carbon monoxide and particulate matter by vegetation is not directly related to
transpiration, removal rates (deposition velocities) for these pollutants were based on average measured values from
the literature (Bidwell and Fraser 1972; Lovett 1994) that were adjusted depending on leaf phenology and leaf area.
Particulate removal incorporated a 50 percent resuspension rate of particles back to the atmosphere (Zinke 1967).
Recent updates (2011) to air quality modeling are based on improved leaf area index simulations, weather and

The following appendices are provided by the i-Tree Eco software as a component of the model output. 
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pollution processing and interpolation, and updated pollutant monetary values (Hirabayashi et al 2011; Hirabayashi
et al 2012; Hirabayashi 2011).

Trees remove PM2.5 and PM10* when particulate matter is deposited on leaf surfaces (Nowak et al 2013). This
deposited PM2.5 and PM10* can be resuspended to the atmosphere or removed during rain events and dissolved or
transferred to the soil. This combination of events can lead to positive or negative pollution removal and value
depending on various atmospheric factors. Generally, PM2.5 and PM10* removal is positive with positive benefits.
However, there are some cases when net removal is negative or resuspended particles lead to increased pollution
concentrations and negative values. During some months (e.g., with no rain), trees resuspend more particles than
they remove. Resuspension can also lead to increased overall PM2.5 and PM10* concentrations if the boundary layer
conditions are lower during net resuspension periods than during net removal periods. Since the pollution removal
value is based on the change in pollution concentration, it is possible to have situations when trees remove PM2.5
and PM10* but increase concentrations and thus have negative values during periods of positive overall removal.
These events are not common, but can happen.

For reports in the United States, default air pollution removal value is calculated based on local incidence of adverse
health effects and national median externality costs. The number of adverse health effects and associated economic
value is calculated for ozone, sulfur dioxide, nitrogen dioxide, and particulate matter less than 2.5 microns using data
from the U.S. Environmental Protection Agency's Environmental Benefits Mapping and Analysis Program (BenMAP)
(Nowak et al 2014). The model uses a damage-function approach that is based on the local change in pollution
concentration and population. National median externality costs were used to calculate the value of carbon
monoxide removal (Murray et al 1994).

For international reports, user-defined local pollution values are used. For international reports that do not have local
values, estimates are based on either European median externality values (van Essen et al 2011) or BenMAP
regression equations (Nowak et al 2014) that incorporate user-defined population estimates. Values are then
converted to local currency with user-defined exchange rates.

For this analysis, pollution removal value is calculated based on the prices of $1,397 per ton (carbon monoxide),
$4,926 per ton (ozone), $613 per ton (nitrogen dioxide), $181 per ton (sulfur dioxide), $330,079 per ton (particulate
matter less than 2.5 microns), $6,565 per ton (particulate matter less than 10 microns and greater than 2.5 microns).

Carbon Storage and Sequestration:

Carbon storage is the amount of carbon bound up in the above-ground and below-ground parts of woody vegetation.
To calculate current carbon storage, biomass for each tree was calculated using equations from the literature and
measured tree data. Open-grown, maintained trees tend to have less biomass than predicted by forest-derived
biomass equations (Nowak 1994). To adjust for this difference, biomass results for open-grown urban trees were
multiplied by 0.8. No adjustment was made for trees found in natural stand conditions. Tree dry-weight biomass was
converted to stored carbon by multiplying by 0.5.

Carbon sequestration is the removal of carbon dioxide from the air by plants. To estimate the gross amount of carbon
sequestered annually, average diameter growth from the appropriate genera and diameter class and tree condition
was added to the existing tree diameter (year x) to estimate tree diameter and carbon storage in year x+1.

Carbon storage and carbon sequestration values are based on estimated or customized local carbon values. For
international reports that do not have local values, estimates are based on the carbon value for the United States
(U.S. Environmental Protection Agency 2015, Interagency Working Group on Social Cost of Carbon 2015) and
converted to local currency with user-defined exchange rates.

For this analysis, carbon storage and carbon sequestration values are calculated based on $171 per ton.
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Oxygen Production:

The amount of oxygen produced is estimated from carbon sequestration based on atomic weights: net O2 release
(kg/yr) = net C sequestration (kg/yr) × 32/12. To estimate the net carbon sequestration rate, the amount of carbon
sequestered as a result of tree growth is reduced by the amount lost resulting from tree mortality. Thus, net carbon
sequestration and net annual oxygen production of the urban forest account for decomposition (Nowak et al 2007).
For complete inventory projects, oxygen production is estimated from gross carbon sequestration and does not
account for decomposition.

Avoided Runoff:

Annual avoided surface runoff is calculated based on rainfall interception by vegetation, specifically the difference
between annual runoff with and without vegetation. Although tree leaves, branches, and bark may intercept
precipitation and thus mitigate surface runoff, only the precipitation intercepted by leaves is accounted for in this
analysis.

The value of avoided runoff is based on estimated or user-defined local values. For international reports that do not
have local values, the national average value for the United States is utilized and converted to local currency with
user-defined exchange rates. The U.S. value of avoided runoff is based on the U.S. Forest Service's Community Tree
Guide Series (McPherson et al 1999; 2000; 2001; 2002; 2003; 2004; 2006a; 2006b; 2006c; 2007; 2010; Peper et al
2009; 2010; Vargas et al 2007a; 2007b; 2008).

For this analysis, avoided runoff value is calculated based on the price of $0.01 per gallon.

Building Energy Use:

If appropriate field data were collected, seasonal effects of trees on residential building energy use were calculated
based on procedures described in the literature (McPherson and Simpson 1999) using distance and direction of trees
from residential structures, tree height and tree condition data. To calculate the monetary value of energy savings,
local or custom prices per MWH or MBTU are utilized.

For this analysis, energy saving value is calculated based on the prices of $96.70 per MWH and $10.65 per MBTU.

Replacement Values:

Replacement value is the value of a tree based on the physical resource itself (e.g., the cost of having to replace a tree
with a similar tree). Replacement values were based on valuation procedures of the Council of Tree and Landscape
Appraisers, which uses tree species, diameter, condition, and location information (Nowak et al 2002a; 2002b).
Replacement value may not be included for international projects if there is insufficient local data to complete the
valuation procedures.

Potential Pest Impacts:

The complete potential pest risk analysis is not available for studies outside of the United States. The number of trees
at risk to the pests analyzed is reported, though the list of pests is based on known insects and disease in the United
States.

For the U.S., potential pest risk is based on pest range maps and the known pest host species that are likely to
experience mortality. Pest range maps for 2012 from the Forest Health Technology Enterprise Team (FHTET) (Forest
Health Technology Enterprise Team 2014) were used to determine the proximity of each pest to the county in which
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the urban forest is located. For the county, it was established whether the insect/disease occurs within the county, is
within 250 miles of the county edge, is between 250 and 750 miles away, or is greater than 750 miles away. FHTET
did not have pest range maps for Dutch elm disease and chestnut blight. The range of these pests was based on
known occurrence and the host range, respectively (Eastern Forest Environmental Threat Assessment Center; Worrall
2007).

Relative Tree Effects:

The relative value of tree benefits reported in Appendix II is calculated to show what carbon storage and
sequestration, and air pollutant removal equate to in amounts of municipal carbon emissions, passenger automobile
emissions, and house emissions.

Municipal carbon emissions are based on 2010 U.S. per capita carbon emissions (Carbon Dioxide Information Analysis
Center 2010). Per capita emissions were multiplied by city population to estimate total city carbon emissions.

Light duty vehicle emission rates (g/mi) for CO, NOx, VOCs, PM10, SO2 for 2010 (Bureau of Transportation Statistics
2010; Heirigs et al 2004), PM2.5 for 2011-2015 (California Air Resources Board 2013), and CO2 for 2011 (U.S.
Environmental Protection Agency 2010) were multiplied by average miles driven per vehicle in 2011 (Federal
Highway Administration 2013) to determine average emissions per vehicle.

Household emissions are based on average electricity kWh usage, natural gas Btu usage, fuel oil Btu usage, kerosene
Btu usage, LPG Btu usage, and wood Btu usage per household in 2009 (Energy Information Administration 2013;
Energy Information Administration 2014)

• CO2, SO2, and NOx power plant emission per KWh are from Leonardo Academy 2011. CO emission per kWh
assumes 1/3 of one percent of C emissions is CO based on Energy Information Administration 1994. PM10
emission per kWh from Layton 2004.

• CO2, NOx, SO2, and CO emission per Btu for natural gas, propane and butane (average used to represent LPG),
Fuel #4 and #6 (average used to represent fuel oil and kerosene) from Leonardo Academy 2011.

• CO2 emissions per Btu of wood from Energy Information Administration 2014.
• CO, NOx and SOx emission per Btu based on total emissions and wood burning (tons) from (British Columbia

Ministry 2005; Georgia Forestry Commission 2009).
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Appendix II. Relative Tree Effects

The urban forest in Lake Forest Park Plot Inventory 2023 provides benefits that include carbon storage and
sequestration, and air pollutant removal. To estimate the relative value of these benefits, tree benefits were
compared to estimates of average municipal carbon emissions, average passenger automobile emissions, and
average household emissions. See Appendix I for methodology.

Carbon storage is equivalent to:
• Amount of carbon emitted in Lake Forest Park Plot Inventory 2023 in 492 days
• Annual carbon (C) emissions from 68,800 automobiles
• Annual C emissions from 28,200 single-family houses

Carbon monoxide removal is equivalent to:
• Annual carbon monoxide emissions from 7 automobiles
• Annual carbon monoxide emissions from 20 single-family houses

Nitrogen dioxide removal is equivalent to:
• Annual nitrogen dioxide emissions from 2,360 automobiles
• Annual nitrogen dioxide emissions from 1,060 single-family houses

Sulfur dioxide removal is equivalent to:
• Annual sulfur dioxide emissions from 14,500 automobiles
• Annual sulfur dioxide emissions from 38 single-family houses

Annual carbon sequestration is equivalent to:
• Amount of carbon emitted in Lake Forest Park Plot Inventory 2023 in 14.0 days
• Annual C emissions from 1,900 automobiles
• Annual C emissions from 800 single-family houses
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Appendix III. Comparison of Urban Forests

A common question asked is, "How does this city compare to other cities?" Although comparison among cities should
be made with caution as there are many attributes of a city that affect urban forest structure and functions, summary
data are provided from other cities analyzed using the i-Tree Eco model.
I. City totals for trees
City % Tree Cover Number of Trees Carbon Storage Carbon Sequestration Pollution Removal

(tons) (tons/yr) (tons/yr)

Toronto, ON, Canada 26.6 10,220,000 1,221,000 51,500 2,099

Atlanta, GA 36.7 9,415,000 1,344,000 46,400 1,663

Los Angeles, CA 11.1 5,993,000 1,269,000 77,000 1,975

New York, NY 20.9 5,212,000 1,350,000 42,300 1,676

London, ON, Canada 24.7 4,376,000 396,000 13,700 408

Chicago, IL 17.2 3,585,000 716,000 25,200 888

Phoenix, AZ 9.0 3,166,000 315,000 32,800 563

Baltimore, MD 21.0 2,479,000 570,000 18,400 430

Philadelphia, PA 15.7 2,113,000 530,000 16,100 575

Washington, DC 28.6 1,928,000 525,000 16,200 418

Oakville, ON , Canada 29.1 1,908,000 147,000 6,600 190

Albuquerque, NM 14.3 1,846,000 332,000 10,600 248

Boston, MA 22.3 1,183,000 319,000 10,500 283

Syracuse, NY 26.9 1,088,000 183,000 5,900 109

Woodbridge, NJ 29.5 986,000 160,000 5,600 210

Minneapolis, MN 26.4 979,000 250,000 8,900 305

San Francisco, CA 11.9 668,000 194,000 5,100 141

Morgantown, WV 35.5 658,000 93,000 2,900 72

Moorestown, NJ 28.0 583,000 117,000 3,800 118

Hartford, CT 25.9 568,000 143,000 4,300 58

Jersey City, NJ 11.5 136,000 21,000 890 41

Casper, WY 8.9 123,000 37,000 1,200 37

Freehold, NJ 34.4 48,000 20,000 540 22

II. Totals per acre of land area
City Number of Trees/ac Carbon Storage Carbon Sequestration Pollution Removal

(tons/ac) (tons/ac/yr) (lb/ac/yr)

Toronto, ON, Canada 64.9 7.8 0.33 26.7

Atlanta, GA 111.6 15.9 0.55 39.4

Los Angeles, CA 19.6 4.2 0.16 13.1

New York, NY 26.4 6.8 0.21 17.0

London, ON, Canada 75.1 6.8 0.24 14.0

Chicago, IL 24.2 4.8 0.17 12.0

Phoenix, AZ 12.9 1.3 0.13 4.6

Baltimore, MD 48.0 11.1 0.36 16.6

Philadelphia, PA 25.1 6.3 0.19 13.6

Washington, DC 49.0 13.3 0.41 21.2

Oakville, ON , Canada 78.1 6.0 0.27 11.0

Albuquerque, NM 21.8 3.9 0.12 5.9

Boston, MA 33.5 9.1 0.30 16.1

Syracuse, NY 67.7 10.3 0.34 13.6

Woodbridge, NJ 66.5 10.8 0.38 28.4

Minneapolis, MN 26.2 6.7 0.24 16.3

San Francisco, CA 22.5 6.6 0.17 9.5

Morgantown, WV 119.2 16.8 0.52 26.0

Moorestown, NJ 62.1 12.4 0.40 25.1

Hartford, CT 50.4 12.7 0.38 10.2

Jersey City, NJ 14.4 2.2 0.09 8.6

Casper, WY 9.1 2.8 0.09 5.5

Freehold, NJ 38.3 16.0 0.44 35.3
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Appendix IV. General Recommendations for Air Quality Improvement

Urban vegetation can directly and indirectly affect local and regional air quality by altering the urban atmosphere
environment. Four main ways that urban trees affect air quality are (Nowak 1995):

• Temperature reduction and other microclimate effects
• Removal of air pollutants
• Emission of volatile organic compounds (VOC) and tree maintenance emissions
• Energy effects on buildings

The cumulative and interactive effects of trees on climate, pollution removal, and VOC and power plant emissions
determine the impact of trees on air pollution. Cumulative studies involving urban tree impacts on ozone have
revealed that increased urban canopy cover, particularly with low VOC emitting species, leads to reduced ozone
concentrations in cities (Nowak 2000). Local urban management decisions also can help improve air quality.

Urban forest management strategies to help improve air quality include (Nowak 2000):

Strategy Result

Increase the number of healthy trees Increase pollution removal

Sustain existing tree cover Maintain pollution removal levels

Maximize use of low VOC-emitting trees Reduces ozone and carbon monoxide formation

Sustain large, healthy trees Large trees have greatest per-tree effects

Use long-lived trees Reduce long-term pollutant emissions from
planting and removal

Use low maintenance trees Reduce pollutants emissions from maintenance
activities

Reduce fossil fuel use in maintaining vegetation Reduce pollutant emissions

Plant trees in energy conserving locations Reduce pollutant emissions from power plants

Plant trees to shade parked cars Reduce vehicular VOC emissions

Supply ample water to vegetation Enhance pollution removal and temperature
reduction

Plant trees in polluted or heavily populated areas Maximizes tree air quality benefits

Avoid pollutant-sensitive species Improve tree health

Utilize evergreen trees for particulate matter Year-round removal of particles
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Appendix V. Invasive Species of the Urban Forest

The following inventoried tree species were listed as invasive on the Washington invasive species list (Oregon
Invasive Species Council 2014):

Species Namea Number of Trees % of Trees Leaf Area Percent Leaf Area

(ac)

Total 0 0.00 0.00 0.00
a
Species are determined to be invasive if they are listed on the state's invasive species list
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Appendix VI. Potential Risk of Pests

Fifty-three insects and diseases were analyzed to quantify their potential impact on the urban forest. As each insect/
disease is likely to attack different host tree species, the implications for {0} will vary. The number of trees at risk
reflects only the known host species that are likely to experience mortality.

Code Scientific Name Common Name Trees at Risk Value

(#) ($ millions)

AL Phyllocnistis populiella Aspen Leafminer 4,107 2.35

ALB Anoplophora glabripennis Asian Longhorned Beetle 66,215 125.94

ARCA Neodothiora populina Aspen Running Canker 0 0.00

ARD Armillaria spp. Armillaria Root Disease 75,703 266.33

BBD Neonectria faginata Beech Bark Disease 0 0.00

BC Sirococcus clavigignenti
juglandacearum

Butternut Canker 105 0.02

BLD Litylenchus crenatae mccannii Beech Leaf Disease 0 0.00

BM Euproctis chrysorrhoea Browntail Moth 6,864 3.78

BOB Tubakia iowensis Bur Oak Blight 0 0.00

BSRD Leptographium wageneri Black Stain Root Disease 60,157 203.03

BWA Adelges piceae Balsam Woolly Adelgid 210 1.26

CB Cryphonectria parasitica Chestnut Blight 0 0.00

DA Discula destructiva Dogwood Anthracnose 7,127 2.27

DBSR Leptographium wageneri var.
pseudotsugae

Douglas-fir Black Stain Root
Disease

60,157 203.03

DED Ophiostoma novo-ulmi Dutch Elm Disease 0 0.00

DFB Dendroctonus pseudotsugae Douglas-Fir Beetle 48,440 185.81

EAB Agrilus planipennis Emerald Ash Borer 105 0.23

FE Scolytus ventralis Fir Engraver 48,650 185.96

FR Cronartium quercuum f. sp.
Fusiforme

Fusiform Rust 0 0.00

FTC Malacosoma disstria Forest Tent Caterpillar 10,491 21.72

GM Lymantria dispar Gypsy Moth 14,913 35.40

GSOB Agrilus auroguttatus Goldspotted Oak Borer 0 0.00

HRD Heterobasidion irregulare/
occidentale

Heterobasidion Root Disease 87,420 284.66

HS Neodiprion tsugae Hemlock Sawfly 9,484 12.18

HWA Adelges tsugae Hemlock Woolly Adelgid 0 0.00

JPB Dendroctonus jeffreyi Jeffrey Pine Beetle 0 0.00

JPBW Choristoneura pinus Jack Pine Budworm 4,847 1.44

LAT Choristoneura conflictana Large Aspen Tortrix 13,005 24.15

LWD Raffaelea lauricola Laurel Wilt 1,813 0.55

MOB Xyleborus monographus Mediterranean Oak Borer 629 0.38

MPB Dendroctonus ponderosae Mountain Pine Beetle 3,454 8.95

NSE Ips perturbatus Northern Spruce Engraver 1,011 2.68

OW Ceratocystis fagacearum Oak Wilt 0 0.00

PBSR Leptographium wageneri var.
ponderosum

Pine Black Stain Root Disease 2,023 1.30

POCRD Phytophthora lateralis Port-Orford-Cedar Root Disease 18,565 8.64

DRAFT
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PSB Tomicus piniperda Pine Shoot Beetle 54,613 194.90

PSHB Euwallacea nov. sp. Polyphagous Shot Hole Borer 54,461 134.92

RPS Matsucoccus resinosae Red Pine Scale 0 0.00

SB Dendroctonus rufipennis Spruce Beetle 2,233 5.58

SBW Choristoneura fumiferana Spruce Budworm 49,661 188.71

SFM subalpine fir mortality summary Subalpine Fir Mortality 105 0.05

SLF Lycorma delicatula Spotted Lanternfly 22,400 12.08

SOD Phytophthora ramorum Sudden Oak Death 87,875 298.44

SPB Dendroctonus frontalis Southern Pine Beetle 16,773 22.95

SW Sirex noctilio Sirex Wood Wasp 6,173 9.09

TCD Geosmithia morbida Thousand Canker Disease 105 0.02

WBB Dryocoetes confusus Western Bark Beetle 0 0.00

WBBU Acleris gloverana Western Blackheaded Budworm 56,913 195.30

WFNPM western five-needle pine
mortality summary

Western Five-Needle Pine
Mortality

1,221 6.43

WM Operophtera brumata Winter Moth 61,966 132.94

WPB Dendroctonus brevicomis Western Pine Beetle 0 0.00

WPBR Cronartium ribicola White Pine Blister Rust 1,221 6.43

WSB Choristoneura occidentalis Western Spruce Budworm 59,565 204.70

Code Scientific Name Common Name Trees at Risk Value

(#) ($ millions)
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In the following graph, the pests are color coded according to the county's proximity to the pest occurrence in the
United States. Red indicates that the pest is within the county; orange indicates that the pest is within 250 miles of
the county; yellow indicates that the pest is within 750 miles of the county; and green indicates that the pest is
outside of these ranges.

Note: points - Number of trees, bars - Replacement value

DRAFT
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Based on the host tree species for each pest and the current range of the pest (Forest Health Technology Enterprise
Team 2014), it is possible to determine what the risk is that each tree species in the urban forest could be attacked by
an insect or disease.
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32 Douglas fir

29 Western white pine

24 Subalpine fir

24 Norway spruce

21 Lodgepole pine

19 Western hemlock

19 Mountain hemlock

16 Willow spp

12 Plum spp

12 Scots pine

12 Black cottonwood

11 Paper birch

11 Sitka spruce

10 Red alder

10 Blue spruce

10 European white birch

10 River birch

8 Western red cedar

6 Apple spp

5 Bigleaf maple

5 Northern white cedar

5 Black poplar

5 Black walnut

4 Hinoki cypress

4 Swiss mountain pine

4 California laurel

4 Port orford cedar

4 Callery pear

4 Pacific yew

4 Sweet cherry

4 European mountain
ash

4 Oregon ash

4 Sweetgum

3 Japanese maple

3 Pacific dogwood

3 Red maple

3 Trident maple

2 Chinese parasoltree

2 Japanese flowering
cherry
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2 Coast redwood

1 Bitter cherry

1 Vine maple

1 Camellia

1 Oneseed hawthorn

1 Kousa dogwood

1 Flowering dogwood

1 Japanese angelica tree

1 Atlas cedar

1 Katsura tree

1 Babylon weeping
willow

1 Southern magnolia

1 Black locust

1 Honeylocust

1 Common plum
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32 Douglas fir

29 Western white pine

24 Subalpine fir

24 Norway spruce

21 Lodgepole pine

19 Western hemlock

19 Mountain hemlock

16 Willow spp

12 Plum spp

12 Scots pine

12 Black cottonwood
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10 European white birch
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4 Swiss mountain pine

4 California laurel

4 Port orford cedar
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4 Callery pear

4 Pacific yew

4 Sweet cherry

4 European mountain
ash

4 Oregon ash

4 Sweetgum

3 Japanese maple

3 Pacific dogwood

3 Red maple

3 Trident maple

2 Chinese parasoltree

2 Japanese flowering
cherry

2 Coast redwood

1 Bitter cherry

1 Vine maple

1 Camellia

1 Oneseed hawthorn

1 Kousa dogwood

1 Flowering dogwood

1 Japanese angelica tree

1 Atlas cedar

1 Katsura tree

1 Babylon weeping
willow

1 Southern magnolia

1 Black locust

1 Honeylocust

1 Common plum
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Note:
Species that are not listed in the matrix are not known to be hosts to any of the pests analyzed.

Species Risk:
• Red indicates that tree species is at risk to at least one pest within county
• Orange indicates that tree species has no risk to pests in county, but has a risk to at least one pest within 250

miles from the county
• Yellow indicates that tree species has no risk to pests within 250 miles of county, but has a risk to at least one

pest that is 250 and 750 miles from the county
• Green indicates that tree species has no risk to pests within 750 miles of county, but has a risk to at least one

pest that is greater than 750 miles from the county

Risk Weight:
Numerical scoring system based on sum of points assigned to pest risks for species. Each pest that could attack tree
species is scored as 4 points if red, 3 points if orange, 2 points if yellow and 1 point if green.
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Pest Color Codes:
• Red indicates pest is within King county
• Red indicates pest is within 250 miles county
• Yellow indicates pest is within 750 miles of King county
• Green indicates pest is outside of these ranges
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Project Name Address Review Date Permit Purpose Project Status

Patton 18711 35th Ave NE 10/13/2023 Removal to mitigate risk Responses received

Fobes 19750 41st Ave NE 10/13/2023 Removal to mitigate risk minor update requested

Headwaters 18948 Forest Park Drive 10/13/2023 Right-of-way tree removal Approved

Seely 16730 Shore Drive NE 11/2/2023 Nuisance tree removal waiting for response

Lakeview Townhomes 3803 NE 155th St 11/3/2023 Major develoment activity waiting for response

Skalenakis 4728 NE 204th St 11/6/2023 Removal to mitigate risk Needs replanting plan

Oakes Parcel 4017110480 11/6/2023 Removal to mitigate risk Approved

McLeod 3781 NE 185th St 11/6/2023 Removal to mitigate risk Needs replanting plan

Caba 33rd Ave NE 11/7/2023 Major develoment activity waiting for response

Brito 18325 28th Place 11/17/2023 Minor development activity Director considering variance

Crandall 19946 47th Ave NE 11/17/2023 Removal to mitigate risk Approved

Rollinger 4510 NE 190th Ct 11/17/2023 Removal to mitigate risk in conflict with ECA rules

Larkin 5323 NE 180th Street 11/17/2023 Minor development activity waiting for response
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