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INTRODUCTION | CHARGE

To maintain, plan, build, and sustain 
a healthy, connective urban forest at 
a time when the urban forest is more 
important than ever before. 



How do we measure success?
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FORESTPEOPLETREES

THINKING TELESCOPICALLY | MANAGING HEALTHY AND CONNECTED SYSTEMS
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A DVO CACY

A N A LY T I C S

P R ACT I C E
OVER/UNDER

VJ ASSOCIATES

KLEINFELDER

CLF

BARTLETT

AES

F² ENVIRONMENTAL 

INTRODUCTION | TEAM MEMBERS
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PRACTICE

ARBORICULTURE
ABOVE AND BELOW GROUND
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PRACTICE | URBAN FORESTRY
Public Identity



REED HILDERBRAND CAMBRIDGE URBAN FOREST MASTER PLAN TASK FORCE MEETING 2  | JUNE 28, 2018 11


—	 Forestry Budget: $18 per capita in 2016 and $19.75 

per capita 2017.  (Compare with $7.30 average per 
capita spending for other Tree Cities in MA) 

— Today the average municipal expenditure on 
tree planting in U.S. is $5.83 per capita (Nature 
Conservancy report)

—	 6 out of 8 forestry staff are certified arborists

—	 Forestry division growing

—	 Cartegraph, new Tree tracking system

PRACTICE | URBAN FORESTRY
Cambridge has a strong and growing department
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PRACTICE | URBAN FORESTRY
Tree performance depends on management above grade and below



CURRENT PRACTICES
CHALLENGES

ADDITIONAL RESEARCH
BEST MANAGEMENT PRACTICES
OPEN QUESTIONS / NEXT STEPS
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Above Ground

—	 Species Selection
—	 Pruning
—	 Pests & Diseases
—	 Tree Removal



REED HILDERBRAND CAMBRIDGE URBAN FOREST MASTER PLAN TASK FORCE MEETING 2  | JUNE 28, 2018 15

ABOVE GROUND | SPECIES SELECTION
City of Cambridge recommends select species for new planting
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ABOVE GROUND | PRUNING
Approach is proactive and reactive

Proactive
—	 6 year street tree/8 year municipal tree rotation
	  scheduled under contract
—	 Pruning contract follows American National Standard 
	 for Tree Care Operations 
—	 Pruning around utilities - Eversource relationship

Reactive
— 	 Hazard
—	 Storm damage
— 	 Public notice

http://www.reddeer.ca/city-services/electric-light-and-power/electrical-safety-information/trees-and-power-lines/
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ABOVE GROUND | PESTS + DISEASES
Existing threats are managed pro-actively

DUTCH ELM DISEASE
http://hvphc.com/wp/wp-content/uploads/2012/03/Dutch_Elm_Disease.jpg

EMERALD ASH BORER
https://www.constructionspecifier.com/seeing-the-urban-forests-
for-the-trees-secondary-benefits-of-our-cities-wood-2/
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ABOVE GROUND | PESTS + DISEASES
Existing threats are managed pro-actively

—Pest treatment at Fresh Pond

WINTER MOTH
https://www.cedarlawn.com/plant-health-care/winter-moth-control/

HEMLOCK WOOLY ADELGID
https://en.wikipedia.org/wiki/Adelgidae
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ABOVE GROUND | TREE REMOVALS
Removals are identified and tracked electronically

CARTEGRAPH CLICK-FIX
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Below Ground

—	 Planting Details
—	 Irrigation
—	 Mulching
—	 Soil Details
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PRACTICE | PLANTING DETAILS
Standard replanting: expose root flare

CITY PLANTING DETAIL
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PRACTICE | PLANTING DETAILS
Standard replanting: mininum soil area, 32 sq ft 
New standard for fall plantings

CITY PLANTING DETAIL

ADAAG R301.3.1 (recommended) min sidewalk pinch point of 4’
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PRACTICE | PLANTING DETAILS
New Plantings with rebuilt sidewalk: mininum soil area 144 sq ft +

CITY PLANTING DETAIL
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PRACTICE | PLANTING DETAILS
Strategies maximize soil volumes

TREES CONFINED IN PITS TREEWAYS WITH STRUCTURAL SOIL UNDER SIDEWALKS
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PRACTICE | PLANTING DETAILS
New Plantings with rebuilt sidewalk: SBSS extent grows as sidewalk widens

CITY PLANTING DETAIL
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PRACTICE | PLANTING DETAILS — SURFACE TREATMENT
Strategies for managing access and limiting compaction

FLEXIPAVETREE GRATEOPEN PIT PLANTING BED MULCH



REED HILDERBRAND CAMBRIDGE URBAN FOREST MASTER PLAN TASK FORCE MEETING 2  | JUNE 28, 2018 27

PRACTICE | IRRIGATION 
For establishment and maintenance

WATER BY BIKE PROGRAMGATOR BAGS
http://www.homegardeningproducts.com/Treegator-Original-Slow-Release-Watering-

Bag-98183-R_p_3.html
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PRACTICE | MULCH
Performance Mulch with Organic Compost - Park trees
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PRACTICE | SOILS
Characterizing sand-based structural soils 
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PRACTICE | CHALLENGES
Conditions that limit health / increase mortality

 Urban pressures
— 	 Soil volume
—	 Utility conflicts
—	 Soil Compaction
—	 Fertility / nutrient cycling
— 	 Gas Leaks
— 	 Raised Fences
— 	 Deicing Salts and Contaminants

Climate
—	 Moisture / drought
—	 Salt / pH
— 	 Pests and Diseases
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PRACTICE | BELOW GRADE — CHALLENGES
Conditions that limit health / increase mortality

EXETER PARK TREE WELLMASS AVE BETWEEN HUDSON ST 
AND SHEPARD ST

MASS AVE BETWEEN MARTIN ST AND HUDSON ST
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PRACTICE | BELOW GRADE — CHALLENGES
Conditions that limit health / increase mortality

MASS AVE BETWEEN EXETER PARK AND FOREST ST



CURRENT PRACTICES
CHALLENGES

ADDITIONAL RESEARCH
BEST MANAGEMENT PRACTICES
OPEN QUESTIONS / NEXT STEPS
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RSEARCH ABOVE GROUND  | SURVEY OF CURRENT CONDITIONS
200 random 1 acre plots equal a 5% representative sample

The categories of assessment:
Genus
Species
DBH
Condition Class
Age Class
Native - Invasive to Massachusetts
Pests / Diseases
Location Information
Size of Planting Bed/Tree Pit
Material 

TREE HEALTH CONDITIONS
Good
Fair

Poor
Dead

Source: Prepared by RH Team according to the City of Cambridge GIS Data, 2018
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Tree 
Condition

Dead Poor Fair Good

tree is completely 
dead

Most of the 
canopy is affected 

with dieback 
undesirable leaf 

color, leaf size and 
new growth. Parts 
of the tree are in 

the process of 
failure.

Parts of the canopy 
undesirable leaf 

color, leaf size and 
new growth. Tree 

or parts of the tree 
are likely to fail.

Tree health and 
condition is 
acceptable

EXAMPLES OF TREE CONDITIONS:

Crown

Dead

Poor

Fair

Good

Stem Root

RESEARCH ABOVE GROUND  | SURVEY OF CURRENT CONDITIONS
Standard health metrics will be used
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BEST PRACTICES | DOCUMENTATION

CITY CURRENTLY COLLECTS

— Genus/ Species/Common Name
— Diameter (diameter at breast     	       
      height, DBH)
— Tree Condition
— Neighborhood
— Created
— Creator

BARTLETT NEEDS AS 
REQUIRED
	
— Species Code
— Native to Massachusetts
— Invasive to Massachusetts
— Pests / Diseases

BARTLETT RECOMMENDS

— Location
— Street Name
— Street Number
— Diameter Measurement Height
— Trunks
— Age Class
— Canopy Radius
— Height Class
— Root Zone Infringement
— Tree Maintenance Activities and 		
     Priorities
— Tree Risk Assessment
— Tree Defects / Concerns
— Modified Date
— Planting Date
— Ecosystem Services Quantification
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RESEACH PRACTICE | SOIL SURVEY 
A representative sample to assess city soils

CONCORD AVE+ HURON B

STREET TREES

STRUCTURAL SOIL EXTENT

GOOD COND.

FAIR

POOR

DEAD

GOOD COND.

FAIR

POOR

DEAD

PARK TREES

Central sq

Inman st

Brookline st.

Mass ave

Cambridge 
Common
Park

DCR

Concord Ave (trees not 
represented on map)

Reservoir st (trees not 
represented on map)

Danehy Park

Fresh Pond

Fountain 
Terrace

Charles st.

First st.

Binney st.
Green 
Rose 
Heritage 
Park
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REED HILDERBRAND CAMBRIDGE URBAN FOREST MASTER PLAN 6 SOIL SAMPLE AREAS MAP | JUNE 12, 2018

400	ft©	2018	Google

©	2018	Google

©	2018	Google

BROOKLINE STREET
STREET TREES

RESEACH PRACTICE | SOIL SURVEY 
A representative sample to assess city soils
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0” - 12”

12” - 24”

24” - 36”

biological analysis

textural and chemical analysis

textural and chemical analysis

textural and chemical analysis

RESEARCH PRACTICE | SOIL SURVEY 
A protocol that tests at three depths and for biology, chemistry and texture



CURRENT PRACTICES
CHALLENGES

ADDITIONAL RESEARCH
BEST MANAGEMENT PRACTICES
OPEN QUESTIONS / NEXT STEPS
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BEST PRACTICES | TREE CARE

TREE SUPPORT SYSTEMS 
—are used to help support defects or certain tree conditions that could lead to failure.  

ROOT DEFECTS
— proactive response to potential long-term issues

LIGHTNING PROTECTION  
—a preferred path to the ground for lightning (parks, cemeteries)

PROACTIVE PEST MANAGEMENT  
—regular monitoring including pest identification, pest population level, life stages, and techniques like regular visual 
inspections, using traps, phenology calendars to track life stages, monitoring key trees, etc.  

RISK ASSESSMENT 
—a windshield assessment for all trees once a year and after large storm events
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BEST PRACTICES | SOILS DETAILS
Adequate Soil Volume - 1250 cu ft per tree

41

MINIMUM SOIL VOLUME OF 1,250 CU FT PER TREE. A continuous volume of structural soil will span the entire 
sidewalk, from curb to front of building, on all streets of the district, providing ample room for tree 
roots to spread and thrive.  The minimum dimension of the sidewalk (14 feet) will allow the required 
minimum of soil volume per tree, based on 30 foot spacing.

DOUBLE ROW OF TREES SINGLE ROW OF T REES POROUS PAVING 
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BEST PRACTICES | SOILS SPECIFICATIONS
Engineered Soils — the right system in the right place

SUSPENDED PAVEMENT SYSTEMSCU SOILSBSS
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BEST PRACTICES | SOILS DETAILS
Absorptive ground plane

TREE GRATES PERVIOUS PAVEMENT

 

3. BUILD RESILIENCY - STORMWATER INFILTRATION 

An absorptive ground plane bolsters resiliency in the district by slowing and retaining 
rainwater in the streetscape and reducing stormwater discharge.   
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BEST PRACTICES | SOILS DETAILS
Managing moisture, compaction, and drainage
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BEST PRACTICES | SOILS MANAGEMENT
Nutrient cycling
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BEST PRACTICES | SOILS MANAGEMENT
Large scale compost systems

BATTERY PARK, NYC
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BEST PRACTICES | SOILS MANAGEMENT
Soil Testing
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BEST PRACTICES | SOILS MANAGEMENT
Soil Amendments -  compost tea, biochar, 
humate, etc.
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BEST PRACTICES | SOILS MANAGEMENT

HARVARD YARD
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BEST PRACTICES | SOILS MANAGEMENT
Management for inundation 

BATTERY PARK, NYC
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BEST PRACTICES | SOILS MANAGEMENT
Management for inundation 

Battery Park City 
First public park to be managed 

100% organically  
for the past 30 years 

Soil Salinity 
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BEST PRACTICES | SOILS MANAGEMENT
Growth medium

BROOKLYN BRIDGE PARK
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BEST PRACTICES | SOILS MANAGEMENT
Remediation for winter salt 



CURRENT PRACTICES
CHALLENGES

ADDITIONAL RESEARCH
BEST MANAGEMENT PRACTICES

OPEN QUESTIONS 
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OPEN QUESTIONS | DOCUMENTATION

TREE DATABASE  (Cartegraph)

—	 Analytics: evaluation of existing or best practices, performance over time, comparative analysis

—	 Feedback system for residents/ Proactive participation

FORMALIZE PRACTICES 

—	 In house procedures

—	 Contracted work 
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BEFORE PLANTING 

—	 Where should we plant trees? Are the conditions right? Are there alternative vegetative strategies?

—	 How can we manage barriers to planting? — conflict with solar access, views, etc.

—	 When should we be replanting, is it worth planting in tree pits or wait until sidewalk repair?

—	 How can we align tree selection and conditions? 

DURING PLANTING

—	 What conditions, elements, and soil system (currently one SBSS spec) influence success?

AFTER PLANTING

—	 How are trees managed for establishment? 

— 	 How are trees and soils protected and nurtured over time? 
—	 How can we respond to changing conditions (pest outbreak/drought)?

— 	 How can we share responsibility for the urban forest? 

— 	 How can we use technology to monitor and respond pro-actively? 

OPEN QUESTIONS 



DISCUSSION / QUESTIONS
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ADVOCACY / REGULATIONS

Deanna Moran 
Conservation Law Foundation 
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M.G.L. Chapter 87: Shade Trees 
	
— Applies to trees within the public right of way or within 20 feet 
of the public right of way with Tree Warden and Owner’s consent

— Establishes powers for tree wardens  

— Removal of healthy public shade trees requires advertised  
public hearing

— Trees that pose immediate hazards do not require a hearing to 
be removed 

CURRENT STATE REGULATIONS | SHADE TREES
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City Tree Removal Policy 

City Tree Protection Ordinance
— Tree Replacement Fund 
— Enforcement 

City Zoning Articles 5 & 19
— Tree Study 
— Tree Protection Plan 

City Zoning Article 20 (Overlay Districts)
— Parkway Overlay 
— Prospect Street Overlay  

CURRENT CITY REGULATIONS 

https://www.urbanforestprofessionals.com/wp-content/uploads/UrbanForestPro-68.jpg
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Committee on Public Planting
— Advises City Council, City Manager, Public Works Commissioner, and other department heads on 
public planting issues 

Tree Ambassador/Water by bike
— Paid summer position inspect, weed, and water young street trees via bicycle and cargo trailer 

EXISTING CITY PROGRAMS & ENGAGEMENT STRATEGIES 
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Planting Requests
— If a tree was removed from an existing well and you would like 
a replacement there is no expense to you 
— If you’d like to have a tree planted where no tree well currently 
exists, the City will inspect the area and determine if it is suitable 

Back of Sidewalk Program 
— If a tree cannot be planted within the public right of way, the 
City will plant trees along the back of the sidewalk (up to 20 feet 
from the public way) on private property of interested, eligible 
owners

EXISTING CITY PROGRAMS & ENGAGEMENT STRATEGIES  
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Adopt-a-Tree Program 
— Residents commit to water and tending a tree near a specific 
address (home, school, business, etc.) 

Commemorative Tree Program 
— For cost of $200 you can receive purchase a tree in remembrance 
of a loved one or important event

EXISTING CITY PROGRAMS & ENGAGEMENT STRATEGIES 
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— Evaluting barriers to buy-in/participation 
	 developers 
	 small property owners
	 large private land-owners
	 quasi-public and state property owners

— Assessing formal vs. informal policies

— Relationship with the state 

— Cross-departmental city coordination   

CHALLENGES AND OPPORTUNITIES
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SURVEY OF ATTITUDES

Feasibility Survey/Study
—      Why are things working or not working
—     Insights about what will be well-suited for Cambridge
—     Narrowing the world of possibilities – not supporting a 
particular policy or proposal

https://nexusofchange.wordpress.com/2012/04/08/occupy-atlanta-surveys-public-opinion-for-better-

society/
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Seattle, WA
— Tree protection code 
— Green Factor 

Atlanta, GA
— Robust tree ordinance 

Nashville, TN
— Protected trees and tree removal permits 

Arlington, VA
— Subsidized plantings on private property  

Dallas, TX
— Flexibility of Tree Fund

BEST PRACTICES



DISCUSSION / QUESTIONS



PUBLIC COMMENT
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TASK FORCE MEETING SCHEDULE 

JUNE 12

JUNE 28  

JULY 26 

AUGUST 30 

SEPTEMBER 27

OCTOBER 25  

NOVEMBER 29
 
DECEMBER 20
  
JANUARY 31 

FEBRUARY 28  

MARCH 28

APRIL 25  

Introduction

RESEARCH: Regulatory and Management Review

RESEARCH: Initial Data Analysis

TESTING: Process and Key Questions

TESTING: Baseline

TESTING: Findings

PROPOSAL DEVELOPMENT:TBD

PROPOSAL DEVELOPMENT:TBD

PROPOSAL DEVELOPMENT:TBD

DRAFT DOCUMENTATION: TBD

DRAFT DOCUMENTATION: TBD

DRAFT DOCUMENTATION: TBD
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www.cambridgema.gov/UFMP


