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VOLUME I: ANALYSISOF EXISTING CONDITIONS
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Executive Summary

Volume | of the TUFMP Phase Il Report is devoted to an “Analysis of Existing Conditions”.
This “Analysis” is divided into four parts, each of which is covered in a separate Chapter of
the Report. These four areas are as follows:

1. Existing Urban Setting (Chapter 1.00)

2. Existing Physiographic Condition (Chapter 2.00)

3. Existing Street Tree Population Profile (Chapter 3.00)

4. Existing Policies, Regulations, Guidelines and Administration (Chapter 4.00)

The following is a summary of the findings from this analysis.
Existing Urban Setting

Chapter 1.00 of Volume | is devoted to a discussion of the two primary types of urban
settings. The first is what has been identified as the “Legacy Condition” (See Section 1.01).
This consists of all of the already built-out areas of urban Honolulu that were developed
using subdivision development standards that existed prior to the year 2000. The second is
what has been identified as the “New Subdivision Development Condition” (See Section
1.02). This consists of all new subdivision development that is just beginning to come online
using the “New Subdivision Street Standards” adopted in the year 2000. There are only a
very few of these areas in Honolulu. However, these standards are significant to the
management of the urban forest because they create much more dedicated space to street
tree planting areas than the earlier standards. The areas developed under the earlier
standards consist of many curb miles of parkway planter strips that are very narrow (3 ft. or
less in width) with very few trees per block (long stretches of many blocks have no street
trees) and a very large number of vacant planting sites (street tree sites that are available to
plant trees).

The most significant findings of this Chapter are as follows:

1. There is a very high percentage of vacant planting sites relative to planted street tree
sites — of the approximately 82,000 documented street tree sites in urban Honolulu, 37%
are vacant planting sites

2. A very high percentage of these vacant planting sites are in parkway planter strips that
are three (3) ft. or less in width (88%)

3. The “New Subdivision Street Standards” require a minimum of six (6) ft. wide planter
strips along even the narrowest collector street — even alleyways are required to have
four (4) ft. wide planter strips

4. Very few “Large Size Species” can be planted in the documented vacant planting sites in
urban Honolulu — conversely a very large percentage of vacant planting sites can only
be planted with “Small Size” or “Medium Size” species

5. A very aggressive street tree planting program will be required to significantly increase
canopy cover in the street tree sector of the urban forest — large quantities of smaller
canopy trees will need to be planted rather than fewer large canopy species
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Existing Physiographic Condition

Chapter 2.00 of Volume | is dedicated to a discussion of the “Existing Physiographic
Condition” of urban Honolulu. Physiographic conditions refer to climatic, topographic, soil
and vegetative conditions that exist independent of the urban setting, but that can interact
with the urban setting conditions. Some of these physiographic conditions directly affect the
growth of street trees, and should affect the selection, and maintenance prescriptions for
street trees.

The most significant findings of this Chapter are as follows:
1. Air temperature and humidity are not limiting physiographic factors for vegetative growth

2. Most of the built up area of Honolulu is located in areas that have relatively dry climate -
therefore, the relative drought tolerance of a tree species should be one of the criteria
used when selecting trees for tree planting projects, especially if no irrigation system will
be installed as part of the project

3. Soils in much of urban Honolulu are plastic clays, which are less than ideal for the
vigorous root growth that is required for street trees to attain their species-specific
mature canopy volume — species adaptability to these types of soils should be an
important criterion during species selection

4. Very few native Hawaiian tree species are used as street trees — a few more species of
Polynesian origin can be found in significant quantities in the street tree population —
more research is required to develop more native tree species or cultivars of native tree
species for use in street tree plantings

5. There is only one species considered a “Major Pest” on the “Official Street Tree List” —
therefore, the issue of invasive species does not appear to be a significant problem at
this time with regard to the street tree sector of the Honolulu Urban Forest

Existing Street Tree Population Profile

Chapter 3.00 of Volume | is dedicated to a discussion of the “Existing Street Tree Population
Profile”. An assessment of the existing street tree population of urban Honolulu was
conducted in 1999-2000. A total of 51,443 street trees were assessed and characterized. A
complete discussion of the methodology used in that assessment and definitions of each of
these characteristics and the values that were used for the assessment can be found in
Appendix A of Volume Il of this Report. Documented tree characteristics include:

1. Tree Species (See Section 3.01)
2. Tree Condition (See Section 3.02)
3. Tree Size (See Section 3.03)
a. DBH (See Part A of Section 3.03)
b. Height (See Part B of Section 3.03)
c. Canopy Spread (See Part C of Section 3.03)
4. Maintenance Need (See Section 3.04)
a. Planting (See Part A of Section 3.04)
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b. Pruning (See Part B of Section 3.04)
c. Removals and Replacement (See Part C of Section 3.04)

Collected data was compiled, sorted and analyzed for the purpose of evaluating the
biological and physical condition of the street tree population.

The most significant findings of this Chapter are as follows:

1.

The documented street tree population of urban Honolulu is very diverse — there are 226
species found in the population (a full listing of all species and their respective quantities
can be found in Appendix B of Volume Il of this Report)

However, a few species exceed the ISA Diversity Formula guidelines — they are Coconut
Palms, Rainbow Shower trees, and Pink Tecoma tree

a. Within each Council District the number of species that exceed these diversity
guidelines is greater than that found in the overall street tree population (See
Appendix B )

There is significant variation in species distribution between City Council Districts (a full
listing of all species and their respective quantities for each Council District can be found
in Appendix B of Volume III of this Report)

Overall the street tree population has a relatively high condition rating — approximately
70% of the trees are in Good condition

There are 2400 Poor condition trees that should be further evaluated to determine if they
should also be replaced - this is because a tree rated in poor condition is often
considered beyond remedial care and scheduled for removal and replacement

There are 11,000 trees in Fair condition that should also be inspected more closely to
determine what type of corrective action should be undertaken to improve their condition

The overall street tree population is small in stature

a. Approximately 50% of the street trees are six (6) inches or less in DBH — conversely
only 6% are over 18 inches in DBH

b. Approximately 50% of the street trees are 15 ft. or shorter in Height — conversely
only 17% are over 30 ft. in height (3% are over 45 ft. tall and these are primarily
Coconuts and a “grove” of Ironwoods)

c. Approximately 67% of the street trees are 15 ft. or less in Canopy Spread —
conversely only 6% are over 30 ft. in Canopy Spread (and these are primarily
Monkey Pods)

There are three primary significant documented Maintenance Needs

a. There is a very large number of vacant planting sites that need to be planted with
street trees, but as discussed in Chapter 1.00, a very large majority of these are
three (3) ft. or less in width

b. There is a very large number of trees that need a Training Prune — this will become
even a more significant maintenance need once a more aggressive tree planting
program is implemented (See Chapters 4.00 and 5.00 of Volume Il of this Report)

c. There is a significant number of street trees that should be scheduled for some type
of Corrective Prune — this includes most of the trees documented as being in Fair
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Condition and all of the trees documented in Poor Condition that will not otherwise
be scheduled for removal and replacement

Existing Policies, Regulations, Guidelines and Administration

Chapter 4.00 of Volume | is dedicated to a discussion of the “Existing Street Tree Population
Profile”. This Chapter is devoted to a review and analysis of the existing policies,
regulations and guidelines used by the various City and County of Honolulu agencies to
guide the performance of the following street tree planning and management related tasks.
In its simplest form, street tree activities can be broken down into the following basic
functions:

Tree Protection (See Section 4.02)

Tree Removal & Replacement (See Section 4.03)
Street Tree Planting (See Section 4.04)

Street Tree Maintenance (See Section 4.05)

The most significant findings of this Chapter are as follows:

1. No Single Document (e.g., Tree Ordinance) that contains a complete set of
policies, regulations, guidelines and standards related to street tree management -
These policies, regulations and guidelines are not contained in a single document that
can be easily disseminated to practitioners within all of the functional areas

2. There are disagreements about the content of existing policies, regulations,
guidelines and standards - There are unresolved disagreements about the policies,
regulations, standards and guidelines amongst the various departments that currently
administer the functions associated with Street Tree Planning and Management

3. There are functions that have not to date been adequately prescribed - Not all of
the functions are adequately prescribed within the existing documents

4. There is inadequate or inappropriately located authority & enforcement - There
does not appear to be adequate authority or enforcement procedures or resources to
ensure compliance with the existing policies, regulations, standards and guidelines
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VOLUME II: STREET TREE MANAGEMENT PLAN
RECOMMENDATIONS
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At-A-Glance

It is expected that many different stakeholders of the Honolulu Urban Forest will want to
access and utilize information in specific sections of this Plan. To assist these stakeholders
in quickly locating the information that they need, this Plan provides the following directions
to critical Chapters and Sections of this Report. The directions are organized by the task for
which the stakeholder needs assistance:

PROHIBITED ACTS

Specific acts with regard to Protected Trees (See List of Definitions) are listed on page 151
of this Report (Section 2.03 “Prohibited Acts” of Volume Il of this Report)

PREPARATION OF TREE PLANTING PLANS

For those professionals responsible for the preparation of Street Tree Planting Plans please
go to Section 4.09 on page 216 in Volume Il of this Plan. Use the Street Tree Planting Plan
Review Checklist as a guide during the preparation of your Plan Package.

It is also strongly recommended that you thoroughly review the following Sections and
Appendices in this Plan:

[0 Section 4.03 “Tree Selection Criteria”
[0 Section 4.07 “Street Tree Planting Specifications” before preparing your Plans

O Appendix E “Existing Department of Planning and Permitting (DPP) Urban Design
Branch Street Tree Review and Approval Procedures, March 1999”

O Appendix F “Existing DPP Guidelines and Instructions for Filing Minor Special District
Permit for Removal of Trees (Land Use Ordinance Sections 7.20 through 7.90)"

O Appendix | “Sample ‘Specifications for Acceptance of Nursery Trees at the Time of
Delivery”

O Appendix J “Guide for Developing Planting Specifications”
REQUIREMENT AND DIRECTIONS FOR PREPARATION TREE PROTECTION PLANS

Tree Protection Plans are required for any off-site or on-site property development or
improvement project if any activity is within the dripline of a “Protected Tree” (See List of
Definitions). For those City and County Department staff (DPP, DDC, DFM, DTS, and DPR)
and other professionals responsible for any such projects in any way, please refer to
Chapter 2.00 “Tree Protection Program” in Volume Il of this Report. This Chapter specifies
the required elements of Tree Protection Plans and the procedures to follow to once a Tree
Protection Plan has been approved.

The Division of Urban Forestry in DPR must approve all required Tree Protection Plans, and
has the primary responsibility (along with the Project Arborist — See List of Definitions) for
ensuring that all provisions of this requirement are met.

Section 2.10 of this Chapter on page 164 contains a Tree Protection Plan “Inspection
Schedule”.
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REQUIRED TREE REMOVAL AND REPLACEMENT PROCEDURES

Tree removal is a highly restricted activity. Any property owner wishing to remove Protected
Tree (See List of Definitions) must adhere to the guidelines and procedures contained in
Chapter 3.00 Tree Removal and Replacement Program. Similarly, any City staff in any
Department responsible for a project or activity in which tree removal is desired must adhere
to the same guidelines and procedures. The Division of Urban Forestry in DPR is
responsible for ensuring that these guidelines and procedures are strictly followed.

TUFMP Phase Il Report 134 1/30/2003



L.E. Smith Consulting CONFIDENTIAL

Executive Summary

Volume Il of the TUFMP Phase Il Report is devoted to “Street Tree Management Plan
Recommendations”. These Recommendations are divided into Long Term (period greater
than five years) and Short Term (five year period). Chapter 1.00 of this Volume contains the
discussion of the Long Term Goals and Objectives. Chapters 2.00 through 6.00 of this
Volume contain the presentation of the “Short Term” plans and programs. Chapters 2.00
through 5.00 cover recommendations for the four (4) major street tree management
functions as follows:

o Tree Protection (Chapter 2.00)

e Tree Removal and Replacement (Chapter 3.00)
e Tree Planting (Chapter 4.00)

¢ Tree Maintenance (Chapter 5.00)

The last Chapter of this Volume, Chapter 6.00 presents the “Five (5) Year Work Plan” based
on the recommendations from the other four (4) Chapters. The following is a summary of
the Recommendations contained in these Chapters.

Long Term Goals and Objectives

Chapter 1.00 of Volume Il is devoted to a presentation of long term goals and objectives.
Long Term Goals and Objectives establish the context in which to place the short term
remedies. They should be consistent with an overall vision for urban forest management in
the City and County of Honolulu. The proposed “Vision” (See Section 1.01 for a full
discussion of the Vision Elements) includes the following elements:

¢ A continual enhancement of the stature and overall health of the urban forest
e A strong and continuing presence of the urban forest in all neighborhoods of Honolulu

¢ A maintenance program that maximizes the environmental, aesthetic, and psychological
benefits of the urban forest

e The preservation of the elements of the Honolulu urban forest that contribute to the
unique tropical paradise environment long associated with Hawaii

Using these measures this Report recommends using the following goals (See Section 1.03
for a full discussion of each of these Goals) as the basis for the remaining remedies and
work plans of this Phase 1l Report:

1. Canopy Cover — the goal is to increase the canopy cover to the maximal sustainable
level possible within the available tree growing space.

2. Condition — the goal is to increase the percentage of trees that are considered in Good
condition in the entire street tree population to 80%

a. No species should have a Good condition rating for its population fall below 70%.

b. All Dead trees should be removed and replaced within 30 days of being identified as
such
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c. All Poor condition trees should be removed and replaced within 90 days of being
identified as such

d. All Fair condition trees should be monitored and maintained with a Corrective
Pruning Specification appropriate for the particular species

i. A Corrective Pruning Schedule can apply to one or more tree species.

Presence of diseases and pests should be identified as they appear in individual trees —
such data should be monitored as a separate map layer within the City’s Arc GIS

Species Diversity — the goal is to maintain an adequately diverse street tree population

a. In practice this means adherence to ISA Diversity Guidelines

Long Term Programs (See Section 1.04 for a presentation of these Programs) for each of
these Goals are presented, as well as measures (See Section 1.02 for a full discussion of
these measures) to monitor the progress being made to achieve each of these Goals.

Tree Protection

Chapter 2.00 of Volume Il is devoted to a presentation of a Tree Protection Program that
includes the following:

1.

A list of specifically “Prohibited Acts” (Section 2.02) with respect to “Protected Trees”
(See List of Definitions)

A discussion of when “Tree Protection Plans” are required (Section 2.03)
A presentation of the “Elements” of a Tree Protection Plan (Section 2.04)

A presentation of how Tree Protection should be administered (Section 2.10) that
includes an “Inspection Schedule” that must be followed for each approved Tree
Protection Plan

A discussion of construction activities and demolition activities that can take place
around trees and the limitations on how these activities should be conducted (Section
2.07)

A presentation of recommended measures for injury mitigation (Section 2.08) for
particular types of injuries that could take place during construction activities

A discussion of recommended procedures for removing a replacing sidewalk, alternative
methods to root pruning and recommended planting practices to use to avoid hardscape
conflict with tree roots (Section 2.09)

The major Tree Protection Program recommendations include:

1.

Tree Protection Plans should be required for any off-site or on-site property development
or improvement project if any activity is within the dripline of a “Protected Tree”

These plans should be prepared by a certified arborist to assess impacts to trees;
recommend mitigation to reduce impacts to a less than significant level and identify
construction guidelines to be followed through all phases of a construction project

Each tree protected through the Tree Protection Plan will have a designated TPZ
identifying the area sufficiently large enough to protect the tree and roots from
disturbance
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4. Improvements or activities such as paving, utility and irrigation trenching and other
ancillary activities should occur outside of the TPZ, unless authorized by the City
Arborist, or by project approval

5. Authority for administering the Tree Protection Program resides with the Department of
Parks and Recreation (DPR) Division of Urban Forestry

a. All Tree Protection Plans must be reviewed and stamped by the Community Arborist
assigned to the Council District in which the project requiring the Tree Protection
Plan is located

b. Such plans should be approved prior to the issuance of a building permit and/or
street usage permit

Tree Removal and Replacement

Chapter 3.00 of Volume Il is devoted to a presentation of a Tree Removal and Replacement
Program. As previously documented (See Chapter 3.00 of Volume | “Analysis of Existing
Conditions” of this Report), there are no uniform regulations or standards that adequately
address the issue of tree removal and replacement. There are a number of valid reasons
for removing and replacing existing trees, including Protected Trees. HOWEVER, there
must be uniform procedures in place to ensure that such trees are only removed and
replaced after a thorough evaluation of the existing tree and its planting location.

The provisions of this portion of the Management Plan are intended to meet three primary
objectives:

1. To remove and replace all existing stumps, dead and poor condition trees as quickly as
possible with trees best suited for those newly vacated planting sites.

2. To minimize the unauthorized and unnecessary removal of trees found to be in ‘Fair’
condition or better.

3. To adequately define uniform procedures for:

a. Determining that a tree needs to be removed

b. Obtaining permission to remove the tree and

c. Determining the location, size and species of the replacement tree
The following types of removals are not allowed:

1. An Exceptional Tree unless it has been designated a “Hazardous Tree” that requires
removal as the only “safe” and acceptable mitigation as documented by a Tree Report

2. Street Trees in Fair or better condition unless it is deemed a detriment to or
unacceptably crowding an adjacent Protected Tree as documented in a Tree Report

3. Any Protected Tree unless it has been designated a “Hazardous Tree” that requires
removal as the only “safe” and acceptable mitigation as documented by a Tree Report

The following types of removals are allowed, but only if they are documented by a “Tree
Report” prepared by a Certified Arborist:

1. Stumps

2. Dead trees
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3. Street trees in ‘poor’ condition, unless it is an Exceptional Tree that can be sustained
in a relatively safe manner through the use of such treatments as described in
Appendix P ANSI A-300 Part 3 “Cabling, Bracing and Guying Standard Practices”
and Appendix Q “Best Management Practices — Tree Support Systems: Cabling,
Bracing, and Guying”

4. Street trees that are deemed a detriment to or unacceptably crowding an adjacent
Protected Tree as documented in a Tree Report

5. A Protected Tree with a trunk that is touching or has a basal flare under the building
footprint of an existing building (e.g., uplifting a foundation, contact or damage to
eaves, gutter, etc.) and presents a documented hazard that could result in the failure
of the building or portion thereof

6. A Protected Tree that has been declared hazardous (this presumes that there are
‘Targets’ that could be harmed if the tree or portion of the tree were to fail) and
beyond mitigation

Tree Planting

Chapter 4.00 of Volume Il is devoted to a presentation of a Tree Planting Program designed
to aggressively, but “appropriately” plant street trees in 17,000 documented vacant planting
over the next five (5) years.

As was discovered in the Analysis of Existing Conditions (See Volume 1) there are a very
large number of available planting spaces along the public streets of the City and County of
Honolulu. Given the very high percentage of vacant street tree planting sites relative to the
total number of street tree sites in urban Honolulu, the development of an aggressive “Street
Tree Planting Program” has been a very high priority within this TUFMP Phase Il Report.
Chapter 4.00 lays out just such a Program. It is responsive to the documented existing
conditions that require remedy (See Section 4.02). It is based on a rationale street tree
selection process and set of criteria (See Section 4.03). It is “community-based” (See
Section 4.04). It respects existing fiscal restraints (See Section 4.05). It provides additional
tools for professionals responsible for planning for designing, installing and maintaining
street trees (See Sections 4.03, 4.06, 4.07, and 4.08). Finally, it provides for the necessary
review to ensure that only the right tree is planted in the right place using the right methods.

The primary problem is that not enough appropriate trees are being planted in the available
planting spaces. Therefore, the first few Sections of this Chapter present new Tree
Selection Criteria and a methodology for applying that criteria to select down to a group of
species that is appropriate for the available planting spaces to be planted.

After that several Sections are devoted to the outline of the Community Planting Program,
and the associated administration, that will implement the Program to aggressively plant and
average of 3400 street trees per year over the next five (5) years. This includes a series of
tables for each Council District that illustrates how the Tree Selection Criteria presented in
the earlier Sections is used to develop the appropriate “Size Species” for each of the types
of planting environments that have been documented by within the street tree inventory data
base.

The Chapter concludes with several short Sections that present the following:
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e Section 4.06 Tree Canopy Replacement Standard for Onsite Tree Replacement — this
Section presents the standards to use when replacing a Protected Tree (See Chapter
3.00 Tree Removal and Replacement)

e Section 4.07 Tree Planting Specifications — this Section provides a brief discussion of
tree planting specifications and an explanation of how to use the “guidelines” found in
Appendix J “Guide for Developing Planting Specifications”

e Section 4.08 Proposed Revisions to Street Tree Planting Standards — this is a brief
discussion and presentation of proposed revisions to the Street Tree Planting Standards

e Section 4.09 Planting Plan Review and Approval Process — a brief discussion of how
review of street tree planting plans will be conducted now that the Division of Urban
Forestry will be given the opportunity to review all such plans, regardless of their point of
origin

Tree Maintenance

Chapter 5.00 of Volume Il is devoted to a presentation of a Street Tree Maintenance
Program. The primary street tree maintenance function is tree pruning. Currently, very little
emphasis is placed on two key types of pruning — Training Pruning and Corrective Pruning.
The principle pruning recommendations in this Chapter are therefore that street tree pruning
schedules be developed that specifically target segments of the street tree population for
either a Training Prune or a Corrective Prune. These practices are described in detail in
Section 5.07 Part A.

The other key maintenance need for which an entire Chapter was devoted — Street Tree
Planting — requires a dedication of new staff resources to implement the recommended
Street Tree Planting Program described in Chapter 4.00. The additional resources and the
reallocation of existing resources necessary for this Program and all of the other new
Programs described in Volume Il are described in Section 5.02. The major recommendation
is that a new Community Forestry Section be created within the Division of Urban Forestry
with the following responsibilities:

1. Preparation of the Community Programs that will guide the long term activities of the
Division of Urban Forestry — See Chapter 1.00 of Volume I

2. Review of all street tree planting plans submitted from or originated from any of the
following sources:

a. City Departments including, but not limited to: DPP, DDC, DTS, DFM
b. Developers
c. Residents
d. Community-based Organizations
3. Review of all Tree Protection Plans submitted as part of
a. street improvement projects
b. sidewalk reconstruction projects

c. private property projects that contain Tree Protection Plans for adjacent Exceptional
Trees and/or Street Trees

TUFMP Phase Il Report 145 1/30/2003



L.E. Smith Consulting CONFIDENTIAL

4. Conducting or supervising preparation of Hazard Tree Evaluations required for all Tree
Removal and Replacement permit requests or interdepartmental Tree Removal and
Replacement requests

a. These Evaluations may be prepared by Project Arborists as part of their preparation
of Tree Protection Plans or as a separate task related only to a Tree Removal &
Replacement consultation

Coordination of street improvement projects within Special Design Districts

Community Outreach and Education required for community-based street tree planting
projects

All of the Work Management recommendations are outlined and described in Section 5.02.
The reporting requirements are specified in Section 5.03. The required information system
needed to monitor progress on the implementation of the Work Management program is
described in Section 5.04 and the necessary integration with the City’'s GIS is outlined in
Section 5.05.

Street Tree Five (5) Year Work Plan

Chapter 6.00 of this Volume is devoted entirely to the Street Tree Five (5) Year Work Plan.
The following is a list of these Goals and the Steps taken in the Work Plan to implement
each of these Goals:

Goal 1 Make substantial progress towards fully stocking all of the available and viable
planting spaces along the public streets of the City and County of Honolulu

Step 1 - Create the Community Forestry Section within the Division of Urban
Forestry and staff with one (1) Community Forester and two (2) Community
Arborists to begin the development of a more aggressive Community Tree
Planting Program

Step 2 - Within Year 1 of the Work Plan utilize the newly deployed Street Tree Asset
Management System and its link to the City’'s ArcGIS to prepare
Community Tree Planting Plans for each City Council District

Step 3 - Staff and dedicate one (1) Tree Planting Crew within the new Community
Forestry Section in Year 1 of the Plan and a second Tree Planting Crew by
Year 3 of the Plan

Step 4 - Dedicate two (2) Training Prune Crews within the new Community Forestry
Section in Year 1 of the Plan

Step 5 - Reallocate the second Training Prune Crew to Routine Pruning by Year 4
of the Plan once the backlog of Training Prunes have been completed.
This will add a crew to handle the substantially increased work load of
Routine Prunes that is expected by that time.

Goal 2 Make substantial progress towards increasing the canopy cover per public street
tree maintained in the City and County of Honolulu

Step 1 - Have the Community Forester and Community Arborists institute the
Training Prune Program as noted in Goal 1 above, the objective of which is
to improve the structure of young trees to allow their respective canopies to
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grow naturally full with structural integrity. This will minimize the necessity
to reduce canopy later to reduce structural hazards.

Step 2 - Have the Community Forester and Community Arborists identify species
that do not require yearly tree pruning and lengthen the pruning cycle on
trees of those species

Step 3 - Plant as many “medium size” species in the available planting spaces as
possible — limit the planting of “small size” species trees to planting spaces
under overhead utilities and in planter strips less than three (3) ft. wide

Goal 3 Ensure that the existing street tree and Exceptional Tree resources are fully
protected against loss due to construction or other impacts

Step 1 - Have the Community Forester and Community Arborists administer and
enforce the Tree Protection and Tree Removal and Replacement
recommendations of this Management Plan

Goal 4 Ensure that the more restrictive Tree Removal and Replacement recommendations
of this Management Plan are administered properly and that all trees that must still
be removed are replaced within the same year in kind and value

Step 1 - Have the Community Arborists enforce the requirement that any request for
a Removal be accompanied by a Hazard Tree Evaluation and Tree
Replacement Report as outlined in Chapter 5 Tree Removal and
Replacement of this Management Plan

Goal 5 Ensure that the backlog of Training Prunes are addressed as soon as possible

Step 1 - Staff the new Community Forestry Section with two (2) dedicated Training
Prune Crews

Goal 6 Implement a Corrective Prune Program to correct as many structural defects in the
existing street tree population as possible

Step 1 - Dedicate two (2) Corrective Prune Crews within the Arboriculture Section of
the Division of Urban Forestry

Goal 7 Implement administrative procedures that assures that only the “right tree is planted
in the right place”

Step 1 - By creating the Community Forester and Community Arborist positions the
Plan has dedicated resources to review all tree planting plans regardless
from where they originate, and as per the recommendations of Chapter 6
Street Tree Planting Plan

Step 2 - These recommendations make it mandatory that the Division of Urban
Forestry review all such plans — this includes Street Tree Planting Plans for
projects being managed by other City and County Departments

Step 3 - Use the new Street Tree Selection Criteria found in Chapter 6
Goal 8 Accomplish all of the above as cost efficiently as possible

Step 1 - Continue to use contractors to perform the Coconut Pruning and the
Routine Pruning
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Step 2 - Deploy the new Street Tree Asset Management System prior to

implementation of the Year 1 Work Plan

Step 3 - Utilize this new System to prepare Work Orders/Schedules for both contract

crews and in-house crews dedicated to Training Pruning and Corrective
Pruning so that this work is performed in a proactive manner rather than a
less efficient reactive manner

Step 4 - Ensure that these Work Orders/Schedules are available to administrative

staff fielding service request calls so that callers can be informed
immediately when their trees are scheduled for street tree maintenance
activities

Step 5 - ldentify tree species that do not need yearly Routine Pruning — the goal is

to move 25% of the street tree population away from yearly pruning to at
least every other year Routine Pruning

Step 6 - By implementing the Training Prune Program more trees will grow in a

structurally sound way that minimizes the need for more frequent Routine
Pruning

Step 7 - By creating the Community Forester and Community Arborist positions,

there are dedicated resources to ensure that only the right trees are planted
in the right place — that is large or medium size trees are not planted under
overhead utility lines that will require more costly pruning as they mature

Though the recommendations in the Honolulu Tropical Street Tree Management Plan will
result in greater overall cost to manage the street trees of Honolulu, the performance of this
sector of the Honolulu Urban Forest is greatly enhanced. Moreover, as will be seen below,
the actual cost increase to Street Tree Maintenance will just about keep pace with cost of
living increases when measured as a per street tree cost.

Yearly Work Plan Cost Comparison Matrix

88 358 |8 | 6, g5

o g e g 85| S8
Projected Yearly, % Cost © g% S 3 9 5 8 % 8 ;)3% 7
Y ear Work PlanCosty  Increasd 2 = = 255l 8= 3] £=0
2004 $2,497,088 51,443 74,909 $49 $33 $3
2005 $2,521,961 1%| 53,643 74,909 $47 $34 $3
2006 $2,839,273 13%| 56,108 74,909 $51 $38 $4
2007 $3,234,668 14%| 59,850 74,909 $54 $43 $4
2008 $3,536,721 9%| 64,469 74,909 $55 $47 $4
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Chapter 4.00 Street Tree Planting Program

Section 4.01 Overview

As was discovered in the Analysis of Existing Conditions there are a very large number of
available planting spaces along the public streets of the City and County of Honolulu. The
street tree inventory conducted in 1999-2000 identified just over 30,000 such sites
(approximately 37% of all street tree sites documented), which should be considered a
minimum number. This is because the spacing criteria that was used to identify available
planting spaces was more restrictive than the spacing requirements currently used in the
Street Tree Planting Standards administered by DPP. In addition, no documentation of
available street tree planting sites was done for Council Districts 1, while such sites are
under reported for Council District 2. A complete discussion of the criteria used to identify
the available street tree planting spaces (called “Vacant Planting Sites” in the street tree
inventory data base) can be found in Appendix B in Volume Il of this Report.

Given the very high percentage of vacant street tree planting sites relative to the total
number of street tree sites in urban Honolulu, the development of an aggressive “Street
Tree Planting Program” should be a very high priority within the context of an overall
Tropical Urban Forest Management Plan. This Chapter lays out just such a Program. 1t is
responsive to the documented existing conditions that require remedy (See Section 4.02). It
is based on a rationale street tree selection process and set of criteria (See Section 4.03). It
is “community-based” (See Section 4.04). It respects existing fiscal restraints (See Section
4.05). It provides additional tools for professionals responsible for planning for, designing,
installing and maintaining street trees (See Sections 4.03, 4.06, 4.07, and 4.08). Finally, it
provides for the necessary review to ensure that only the right tree is planted in the right
place using the right methods.
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Section 4.02 Existing Conditions to Remedy

There are several conditions to remedy with respect to the Tree Planting Program. They are
as follows:

1. Large sections of Neighborhood Board Districts and City Council Districts have no or
very few street trees even though there are available planting spaces

2. The vast majority of available planting spaces are too small to plant large size species
trees, and many would normally be considered too small to plant any trees

3. There are unresolved conflicts between the tree planting standards formally adopted by
DPP and those used by DPR during the review of tree planting plans and for the
purpose of approving street tree planting projects

4. Not all street tree planting plans are reviewed by the Division of Urban Forestry within
DPR even though all of the City’s Certified Arborists and Qualified Arborists are staff
paid through the Division’s budget — Certified Arborists and Qualified Arborists are the
only professionals qualified to review street tree planting plans for tree adaptability to the
planting sites for which they have been designated

5. There is no formalized street tree selection criteria or process for administering said
criteria

6. The Official Street Tree List contains trees that are not suitable for use in street tree
plantings

7. The Official Street Tree List contains only one native tree and several trees or
Polynesian origin — more native trees and those of Polynesian origin need to be added
to this List

The remainder of this Chapter is devoted to providing remedies for these existing conditions.
The primary problem is that not enough appropriate trees are being planted in the available
planting spaces. Therefore, the first few Sections of this Chapter present new Tree
Selection Criteria and a methodology for applying that criteria to select down to a group of
species that is appropriate for the available planting spaces to be planted.

After that several Sections are devoted to the outline of the Community Planting Program,
and the associated administration, that will implement the Program to aggressively plant and
average of 3400 street trees per year over the next five (5) years. This includes a series of
tables for each Council District that illustrates how the Tree Selection Criteria presented in
the earlier Sections is used to develop the appropriate “Size Species” for each of the types
of planting environments that have been documented by within the street tree inventory data
base.

The Chapter concludes with several short Sections that present the following:

e Section 4.06 Tree Canopy Replacement Standard for Onsite Tree Replacement — this
Section presents the standards to use when replacing a Protected Tree (See Chapter
3.00 Tree Removal and Replacement)

e Section 4.07 Tree Planting Specifications — this Section provides a brief discussion of
tree planting specifications and an explanation of how to use the “guidelines” found in
Appendix J “Guide for Developing Planting Specifications”
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e Section 4.08 Proposed Revisions to Street Tree Planting Standards — this is a brief
discussion and presentation of proposed revisions to the Street Tree Planting Standards

e Section 4.09 Planting Plan Review and Approval Process — a brief discussion of how
review of street tree planting plans will be conducted now that the Division of Urban

Forestry will be given the opportunity to review all such plans, regardless of their point of
origin
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Section 4.03 Tree Selection Criteria

A. Overview

Within the context of this Phase Il Report “Tree Selection Criteria” are limited to only those
criteria that can affect the biological and physical viability of the tree to be selected. The
objective is to select down to the right “group” of tree species for the different types of
physical environments that can be found in urban Honolulu. This Section lists and
discusses the use of the “Tree Selection Criteria”. Sub-Section C shows a flow chart
illustrating how the first three “Criteria” should be applied to decide whether a “Small Size
Species Tree” or “Medium Size Species Tree” or “Large Size Species Tree” is appropriate
for the grow space environment being considered for street tree planting. These criteria are
founded on the best available information on tree growth performance relative to soil
volumes and proximity to adjacent infrastructure that acts to constrain that growth. A
thorough discussion of this information can be found in Chapter 1.00 of Volume | of this
Report.

Once the appropriate “Size Species Tree” has been identified, there are other criteria that
should be applied to further select out the most appropriate group of trees to consider for the
tree planting project. These other criteria deal with soil conditions, drainage conditions
(related to soil texture), water requirements for each of the species of tree being so
considered, and overall adaptability to air quality, heat exhaust, and so on.

Sub-Section D shows a “Tree Selection Criteria Matrix” that contains a list of the tree
species currently found on the “Official Street Tree List” for Honolulu. This “Matrix” contains
known and sourced information about each tree species listed as it pertains to the category
of criteria. As the reader will see, there are many cells in this Matrix that do not contain any
information. That is because the information required to fill in that cell was not available for
that particular species. Again, the criteria listed in this Matrix are limited to only those that
can affect the biological and physical viability of the tree to be considered for selection for a
street tree planting project. Further discussion on how to use that Matrix is found in that
Section.

It is left for future phases of the TUFMP to develop urban design or landscape architecture
related street tree selection criteria. However, it is the strong recommendation of this Report
to not unduly limit the creativity of urban design and landscape architecture professionals to
apply the traditional elements of design to continue to use street trees to beautify the streets
of Honolulu. Appendix S of Volume Il of this Report contains a number of excellent
references on the subject of streetscape design that the reader is encouraged to review to
gain further insight into this very important subject.

B. List of Street Tree Selection Criteria

Use the following criteria when considering what tree species to select for a street tree
planting project:
1. Grow Space Type

a. If the Grow Space Type is a tree well then only small species trees may be selected
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i. For the purpose of tree selection a tree well that extends length-wise (in linear
direction along street) from a minimum of four (4) ft. to a maximum of 10 ft., then
a medium species tree can be selected

ii. If the length-wise size of the ‘tree well’ exceeds 10 ft. then the tree well may be
considered a parkway planter strip

b. If the Grow Space Type is a parkway then all size species may be considered

i. Final selection of species size category will depend on Grow Space Size (i.e.,
width of parkway planting area)

2. Grow Space Size

a. If Grow Space Size is two (2) ft. or less in width then only ‘Small Size Species’ trees
may be used in those locations

b. If Grow Space Size is three (3) ft. to five (5) ft. in width then ‘Medium Size Species’
trees may be selected for those locations

c. If Grow Space Size is six (6) ft. or more in width and at least 10 ft. long then ‘Large
Size Species’ may be selected for those locations

3. Overhead Utilities

a. Only small size species trees may be planted under ‘secondary’ overhead utility
wires

b. Only small size species trees may be planted under ‘primary’ overhead utility wires

c. Only small species palm trees may be planted under ‘secondary’ overhead utility
wires

d. No large species palms may be planted under any overhead utility wires

e. No strong central leader species trees may be planted under any overhead utility
wires (e.g., Norfolk Island Star Pine, Ironwoods, any Pine spp., etc.)

4. Tree Size at Maturity

a. All trees on the Official Street Tree List should be categorized by ‘Tree Size at
Maturity’

b. The authoritative guide to use is the publication, “Plants for Tropical Landscapes” by
Fred Rauch and Paul Weissich

c. Tree Size at Maturity should be used to determine the required spacing requirements
relative to other street trees or other street features as shown in Table 4- in Section
4.08, and for suitability for planting under overhead utility wires

5. Soil Type

a. The following soil conditions should be considered when selecting tree species for
street tree planting:

i. Texture
ii. Drainage
iii. Salinity

TUFMP Phase Il Report 187 1/30/2003



L.E. Smith Consulting CONFIDENTIAL

iv. Presence of deleterious materials

b. Only species adapted to the particular soil conditions present should be selected for
those locations

6. lrrigation

a. Water requirements for species under consideration to be planted at a given location
should be considered.

b. The preference for street tree planting projects is that trees be selected that do not
require supplemental irrigation beyond the establishment period

c. Street Tree Planting Plans that call out trees that require supplemental irrigation
beyond the establishment period are required to include a complete set of Irrigation
Drawings and verification that an authorized water supply is available or will be made
available to the site prior to the installation of the proposed street trees

7. Tree Species Adaptation to a Street Tree Environment

a. All tree species selected for planting in a Street Tree Environment should be
adaptable to the harsh conditions present. These should include:

i. Adaptability to higher concentrations of air pollutants typically found in Honolulu
ii. Adaptability to heat exhaust from motor vehicles
iii. Adaptability to wind tunnel conditions as applicable

8. Species Diversity

a. When considering a tree species for use in a street tree planting project somewhere
in the process the user must take into account the prevalence of the species in
guestion in the existing street tree population

b. This consideration must take place at several different scales —
i. One is the species frequency in the entire street tree population of Honolulu
ii. Second is the species frequency in the Council District
iii. Third is the species frequency in the Community

iv. Fourth is the species frequency along long stretches of particular streets or within
contiguous groups of street blocks

c. The reason for this is the need to maintain the ISA Diversity Guidelines (See Section
3.01 of Volume | Analysis of Existing Conditions for a full explanation of this) — these
guidelines were developed in response to the experience of other cities around the
United States that lost large sections of their urban forest because a pest or disease
destroyed the dominant tree species, which often represented over 25% of the public
street trees

i. These guidelines suggest that no single tree species should represent more than
5% of the urban forest tree population — that way even if a pest or disease
specific to a single species were to destroy all individual trees of that species
type, no more than 5% of the urban forest is lost in a short amount of time

ii. Inthe case of urban Honolulu, there are a handful of species that have crossed
the 5% threshold in the street tree population — Coconuts, Rainbow Showers and
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Section 4.04 Proposed Community Planting Program

A. Overview

The Community Planting Program is designed to promote a more aggressive street tree
planting program across all Neighborhood Board Districts (NBDs). However, it needs to be
recognized that there will be some variation to the degree that such a Program will be
embraced by NBDs. For example, not all NBDs have even enough representatives to fill
their elected Boards. Therefore, it is recommended that the Honolulu City Council Districts
become the basic organizing unit for the Community Planting Program. There are other
advantages to this approach:

1. Each City Councilperson already has existing staff that could be tasked to coordinate
such a program with staff at the Division of Urban Forestry

2. City Councilpersons have a vested interest in improving City services for their
constituents

3. City Council is in a position to increase the level of funding for programs that provide
improved and more efficient services for the City’s residents

B. Implementation

There were a total of 30,712 available (vacant) planting sites identified in the street tree
inventory as of Spring 2000. The Division of Urban Forestry estimates that 2500 trees were
planted in calendar year 2001. This includes both street trees and park trees. It does not
include trees planted by developers in new subdivisions or street trees planted as part of
offsite improvements by other private development or redevelopment projects. Assuming
that 2000 of these 2500 trees were street trees then it would take over 15 years to fully plant
all of the available planting sites. It is important to note that many of the vacant sites
identified during the inventory may, at one time, contained trees. As was discussed during
the Analysis of Existing Conditions, one of the reasons that these trees no longer exist is
that the residents themselves removed them, or had them removed. There are potentially
other reasons why there are no trees at these sites, including that the sites were never
planted to begin with.

Therefore, any aggressive street tree planting program must contain a strong Community
Outreach and Education Program. While an overall blueprint for the City and County of
Honolulu should be prepared as part of a future phase of the “Honolulu Tropical Street Tree
Master Plan” (Master Plan), programs should also be developed by each City Council
District. These need not wait for the completion of the Master Plan, but rather should
proceed with the adoption of this Management Plan.

Administration of the Community Planting Program should be by the newly created
Community Forestry Section of the Division of Urban Forestry within DPR (See Chapter 5.00
Section 5.02 of this Volume Il of this Report for proposed staffing of this Section).

Implementation of the Community Planting Program should include the following steps:

1. Identify the staff person within each Councilperson’s office that will be responsible for the
that Council District's Community Planting Program

TUFMP Phase Il Report 198 1/30/2003



L.E. Smith Consulting CONFIDENTIAL

2. Have the Community Arborist from the newly created Community Forestry Section
assigned to that Council District work with this staff person to identify the most proactive
street tree planting Neighborhoods within their Council District

3. Identify community based contacts within these Neighborhoods with which to coordinate
street tree planting projects

4. Have the Community Arborist draw up an eight (8) year street tree planting plan for
these Neighborhoods

a. These should be for all available and viable planting sites within these
Neighborhoods

i. For at least the first 2 years of the plan, planting spaces in one (1) ft. wide or two
(2) ft. wide planter strips or in such size tree wells should not be planted

ii. Coordinate with any planned Vision Team or Traffic Calming projects that may
have originated from other City departments, the City Council office, or the
Mayor’s office

b. This planning work should be completed within the first calendar year after the
adoption of the Honolulu Tropical Street Tree Management Plan (Management Plan)

c. The plan should be based on planting all available and viable street tree planting
sites within eight (8) years of the adoption of the Management Plan

5. For projects that will not utilize landscape contractors to plant their street trees, street
tree planting crews dedicated to the newly created Community Forestry Section will plant
the street trees per the schedule identified each Community Street Tree Planting Plan

6. Coordinate with the Community Forestry Section to develop “Street Tree Growing
Contracts” whereby 5 gal. and 15 gal. planting stock can be grown by the nurseries
under management by the Nursery & Landscape Section of the Division of Urban
Forestry

7. Each District Street Tree Planting Program should include the following:

a. A list of street tree species currently found in the District that includes the quantities
of each (this should be obtained from the Community Arborist assigned to the
District)

b. A list of all potential planting sites identified in the street tree inventory for their
District (this should be obtained from the Community Arborist assigned to the
District)

i. The list should be sorted by street name, then address, then site number (if there
is more than one planting site at an address)

ii. The list should include the proposed species for each planting site

c. Street Tree Planting Specifications as per Guidelines found in Appendix J of Volume
[l of this Report

d. Eight (8) year planting schedule

TUFMP Phase Il Report 199 1/30/2003



L.E. Smith Consulting CONFIDENTIAL

Section 4.05 Community Street Tree Planting Projections by
Council District

As mentioned in 4.04 above, an 8-Year Planting Plan will be prepared for each Council
District by the Community Arborist assigned to that District that quantifies the number of
trees that will be planted each year and that is organized by street. This Plan should identify
the tree species that will be planted on each street (there may be more than one species
planted per street or even per block). Tree species should be selected that are appropriate
for the Grow Space in which they are to be planted. That is, the smallest and most
constrained planting spaces should receive only tree species that are considered to be small
sized at maturity.

The next Section contains tables for each Council District that show the quantities of
available planting spaces for each unique combination of the following variables:

1. Grow Space Type
2. Grow Space Size
3. Overhead Utility Type

These tables will be used to determine quantities of trees to be planted in each District by
“size at maturity” category.

The data in each table is sorted in a similar fashion; the quantities are sorted by Grow
Space Type first then by Grow Space Size, starting with “Tree Well” grow space types and
then moving down through the different “Parkway” grow space types.

The purpose of these tables is to sort the quantities of available planting spaces by the “size
species” that should be planted, and by the “planting stock container size” that should be
used for the different types of planting environments. The “planting stock container size”
numbers can then be used to project tree planting costs in the yearly work plans contained
in Chapter 6.00 in this Volume (Volume II) of the TUFMP Phase Il Report.

Grow space size is the primary criteria for determining the appropriate “Planting Stock
Container Size” (more on this can be found in Section 4.07 later in this Chapter). While
there is some relationship between whether the planting space is suitable for a “Small Size
Species”, “Medium Size Species”, or “Large Size Species” and “Planting Stock Container
Size”, it is not as obvious as one might think at first glance. For example, “Small Size
Species” trees are considered the most appropriate size for any planting site under
overhead utility wires. However, there is considerable variation in the “grow space sizes”
found under overhead utility wires. Sites under wires that are two (2) ft. or less in size
should only be planted with 5 gallon planting stock; those that are three (3) ft. wide should
be planted with 15 gallon stock and those four (4) ft. or wider can be planted with 25 gallon
stock.

On the other hand, sites that are considered suitable for “Large Size Species” are always
going to be those with no overhead utility wires and planter widths six (6) ft. or wider or tree
wells 7 ft. x 7 ft. or greater. Because the planting spaces for such trees are so large, the
planting stock should always be 25 gal.
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A. Distribution of Vacant Planting Sites Across All Council Districts

Distribution of Vacant Planting Sites by Grow Space Type x Grow Space Size
x Overhead Utility Type Across All Council Districts of Honolulu
Overhead Utility Type
* 2 > 2

Grow % %‘ §§ § .‘é o]

Space Q E IS IS E £ a o] =
Grow Space Type Size 2 2 5 gl &8 3 3 3 9 Totals
Well - Other 1ft. 4 4
Well - Other 2 ft. 20) 8 1 29
Well - Other 3ft. 43 11 3 1 58
Well - Other 4 ft. 4 4
Well - Other 5ft. 1 1
Parkway - Unimproved 1ft. 2 1 3
Par kway - Unimproved 2 ft. 4 1 5
Parkway - Unimproved 3ft. 2 1 3
Parkway - Unimproved 5ft. 2 1 6) 9 18
Parkway - Unimproved 6 ft. 1 1 2
Par kway - Unimproved 7 ft. 2 2
Parkway - Unimproved 8 ft. 27, 1 28
Parkway - Unimproved 9 ft. 47 50 17, 12 126
Parkway - Reverse 2 ft. 1 1
Parkway - Reverse 3ft. 2 2
Parkway - Reverse 5 ft. 1 1
Parkway - Reverse 7 ft. 3 3
Parkway - Reverse 8 ft. 1 1
Parkway - Reverse 9 ft. 6] 9 15
Parkway - |mproved 1ft. 3 1 4
Parkway - | mproved 2 ft. 4 6 10
Parkway - |mproved 3ft. 13} 21 U 41
Parkway - |mproved 41t. 5 114 114 27
Parkway - |mproved 5ft. 64 47 22 31 164
Parkway - |mproved 6 ft. 23 23 6) 3 3 1 3| 62
Parkway - |mproved 7 ft. 9 27] 2 1 2 41
Parkway - |mproved 8ft. 18 31 12 21 82
Parkway - |mproved 9 ft. 602 578 85 1 2] 7| 177 1452
Par kway 1ft. 1736 395 96 190] 1 37 7 43 2505
Par kway 2 ft. 3676 2292 639 102 37 27 25 269 7067
Par kway 3ft. 14332 1951 335 443 9 12 20 258 17360
Par kway 4ft. 260 185 56 10 1 11 1 19 543
Par kway 5 ft. 414 261 35 16 1 1 4 6] 738
Par kway 6 ft. 33 49 3 7 26 118
Par kway 7 ft. 10j 15 6 1 32
Parkway 8 ft. 14 5 19
Par kway 9 ft. 97, 25 6) 1 1 2 132
Asphalt Berm 2 ft. 2 2
Asphalt Berm 41t. 2 2
Asphalt Berm 9 ft. 5 5
Totals 21489| 6007] 1325 776 61 117 66 871 30712

Table 4-2 Shows the Distribution of Vacant Planting Sites for All Council Districts of Honolulu
They are organized by different combinations of Grow Space Type x Grow Space Size x Overhead Utility

Type.
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B. Street Tree Planting Program for Council District 1

No vacant planting sites have been documented in the street tree inventory data base for
Council District 1. Therefore, there is no table of quantities of vacant planting sites by grow
space type, grow space size and overhead utility type. The first priority of the Community
Arborist assigned to Council District 1 should be to begin identifying available planting sites.
A survey of such sites should be completed within six (6) months of such assignment.
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C. Street Tree Planting Program for Council District 2

Vacant planting sites are under reported for Council District 2 the existing street tree
inventory data base. Therefore, there is no table of quantities of vacant planting sites by
grow space type, grow space size and overhead utility type. The first priority of the
Community Arborist assigned to Council District 2 should be to complete the identification of
available planting sites. This identification should be completed within six (6) months of
such assignment.
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D. Street Tree Planting Program for Council District 3

Distribution of Vacant Planting Sitesby Grow Space 'ype x Grow
Space Size x Overhead Utility Type For Council District 3

Over head Utility Type
+ > >
Grow . . %‘ . g .‘.2 E
ace IS ol =
Grow Space Type SpSize é 2 % IS % 3l & ? Totald
Well - Other 3ft, 2
Parkway - Unimproved 5 ft. 17
Parkway - Unimproved 9 ft. 2 95
Parkway - |mproved 2 ft. 6
Parkway - |mproved 3ft. 1 29
Parkway - |mproved 4 ft, 24
Parkway - |mproved 5ft. 52
Par kway - | mproved 6 ft, 4 4
Parkway - |mproved 8 ft. 54
Parkway - |mproved 9 ft. 3 351
Parkway 1ft. 17
Par kway 2 ft. 575
Parkway 3ft| 97 1618
Par kway 5 ft. 2 28
Parkway 9 ft. 5
Asphalt Berm 4ft. 2 2
Totals 1427 819 63 4 12 554 2879
_ Use Small Size Speciesin these locations
Use Medium Size Speciesin these locations
Use Large Size Speciesin these locations
Eg| o8
Planting Stock Container T8 28
Size =& E & Totals
5gal. 598
15gal. 989 1649
25gal. 33 62 632
Total 1022 62 2879

Table 4-3 Shows Distribution of Vacant Planting Sites by Types of Site Location Environments for

Council District 3

“Site Location Environments” are defined by combinations of “Grow Space Type”, “Grow Space Size”,

and “Overhead Utility Type”. The lower part of the table shows the distribution of “Planting Stock

Container Size” x “Size Species”.
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Average Yearly Street Tree Planting Projections by Species Size Typefor Council District 3
Small Size Species Medium Size Species Large Size Species | Totals All Species Sizes

Planting |Installed Unit Unit Unit |Total
Stock By No. [Cost |Total Cost [No. |Cost |Total Cost|No. |Cost [Cost No. Cost
5gal. Contract $45 $0, $45 $0, $45 $0 0 $0
59al. Staff 68| $39 $2,653 $39 $0 $39 $0 68 $2,653
15 gal. Contract 19| $120 $2,252] 28| $120 $3,375 $120 $0 47 $5,627
15gal. Staff 56| $100 $5,631] 84| $100 $8,437 $100 $0 141 $14,068
25 gal. Contract 61| $300] $18,325 4| $300 $1,126 7| $300f $2,116 72 $21,567
25gal. Staff $282 $0 $282 $0 $282 $0 0 $0
Totals 204 $28,861| 116 $12,938 7 $2,116 327 $43,915
Average Unit Cost to Plant a Street Treein Council District 3 = $134
This projection assumes an 8 year planting program to plant all vacant sites

Table 4-4 Shows the Average Yearly Street Tree Planting Projections by Species Size Type for CD 3

The quantities are further sorted by “Planting Stock” and by whether the trees would be installed by
contract or by Division of Urban Forestry staff. While the quantities shown are yearly averages it is not
expected that the quantities of street trees planted will be equal or nearly equal from one year to the
next. The yearly Work Plans found in Chapter 6.00 of this Volume Il o f the TUFMP Phase Il Report, do
not show equal numbers of street trees being planted each year. Rather, there is an assumption that the
budget can be gradually increased each year to eventually accommodate the full quantity of street tree
plantings projected across all Council Districts in this Section of the Report.
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E. Street Tree Planting Program for Council District 4
Distribution of Vacant Planting Sites by Grow Space Type x Grow Space
Size x Overhead Utility Typefor Council District 4

Overhead Utility Type
+ + > > ;
Grow 2l 2 - ;‘5 ;‘5 ;‘éﬁ
Spacqg 2 [ B | £8 £§[ § 5L
Grow Space Type Sizd 2 2 5 | £8| £8& 8l 8| Totas
Well - Other 3t | 7
Well - Other 5ft, 1 1
Well -4x 4 4ft, 1 1
Parkway - Unimproved 3ft. 2 2
Par kway - Unimproved 6 ft. 1 1
Parkway - Unimproved 9ft. 9
Parkway - Reverse 2 ft. 1
Parkway - Reverse 3ft. 1
Parkway - Reverse 9 ft. 4
Parkway - |mproved 2 ft. 2
Parkway - | mproved 5ft. 4
Parkway - |mproved 9ft. 7 143
Par kway 1ft, 1123
Par kway 2 ft. 3142
Par kway 3ft] 486 4981
Par kway 4ft| 15 233
Par kway 5ft. 6 65
Par kway 6 ft. 1 56
Par kway 7 ft. 3
Par kway 8 ft. 6
Parkway 9 ft. 2 24
Totals 8148| 1184 273 42 15 49 18 80| 9809
_= Use Small Size Speciesin these locations
= Use Medium Size Speciesin these locations
= Use Large Size Species in these locations
€
Planting Stock Container % g :%’) %
Size s & 8 &| Totals
59al. 4268
15gal. 4865 4991
25 gal. 223| 131 550
Total 5088 131] 9809

Table 4-5 Shows Distribution of Vacant Planting Sites by Types of Site Location Environments for

Council District 4

“Site Location Environments” are defined by combinations of “Grow Space Type”, “Grow Space Size”,

and “Overhead Utility Type”.
Container Size” x “Size Species”.

The lower part of the table shows the distribution of “Planting Stock
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Average Yearly Street Tree Planting Projections by Species Size Type for Council District 4
Small Size Species | Medium Size Species | Large Size Species |[Totals All Species Sizes

Planting |Installed Unit |Total Unit |Total Unit |Total
Stock By No. |Cost [Cost No. [Cost |Cost No. |Cost [Cost No. Total Cost
5gal. Contract $45 $0 $45 $0 $45 $0 0 $0
5gal. Staff 485] $39| $18,934 $39 $0 $39 $0 485 $18,934
15 gal. Contract 4] $120 $430| 138| $120] $16,602 $120 $0 142 $17,032
15 gal. Staff 11| $100] $1,075] 415| $100| $41,505 $100 $0 426 $42,579
25gal. Contract 22| $300| $6,689 25| $300] $7,610 15| $300| $4,470 63 $18,769
25gal. Staff $282 $0 $282 $0 $282 $0 0 $0
Totals 522 $27,127] 579 $65,716 15 $4,470 1116 $97,314
Average Unit Cost to Plant a Street Treein Council District 4 = $87
This projection assumes an 8 year planting program to plant all vacant sites

Table 4-6 Shows the Average Yearly Street Tree Planting Projections by Species Size Type for CD 4

The quantities are further sorted by “Planting Stock” and by whether the trees would be installed by
contract or by Division of Urban Forestry staff. While the quantities shown are yearly averages it is not
expected that the quantities of street trees planted will be equal or nearly equal from one year to the
next. The yearly Work Plans found in Chapter 6.00 of this Volume Il o f the TUFMP Phase Il Report, do
not show equal numbers of street trees being planted each year. Rather, there is an assumption that the
budget can be gradually increased each year to eventually accommodate the full quantity of street tree
plantings projected across all Council Districts in this Section of the Report.
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F. Street Tree Planting Program for Council District 5

Distribution of Vacant Planting Sites by Grow Space Type x Grow Space
Size x Overhead Utility Type For Council District 5

Grow Space Type

Over head Utility Type

Well - Other

Well - Other

Well -4x 4

Primary +

Other
Primary +

Secondary

Secondary

Secondary +
Other

—
=}
R
%)

=
[63]

Parkway - Unimproved

Parkway - Unimproved

Parkway - Unimproved

Parkway - Reverse

7 ft.

Parkway - Reverse

8 ft.

Parkway - Reverse

9 ft.

Parkway - |mproved

1ft.

Parkway - |mproved

2 ft.

Parkway - |mproved

5 ft.

Parkway - Improved

6 ft.

Parkway - |mproved

7 ft.

QPP IWIWIFR][WIFLININ]| -]

Parkway - Improved

8 ft.

Par kway - |mproved

9 ft.

Parkway

1ft.

Par kway

2ft.

Parkway

3ft.

Par kway

41t

Parkway

5ft.

Parkway

6 ft.

Parkway

7ft.

Par kway

8 ft.

Parkway

9 ft.

Totals

Use Small Size Speciesin these locations

Use Medium Size Species in these locations

Planting Stock Container
Size

5gal.

15 gal.

25 gal.

Total

Use Large Size Speciesin these locations

S8l o8
T3 B

s & § &| Totals

1754

266 453

94| 216 800

360  216] 3007

Table 4-7 Shows Distribution of Vacant Planting Sites by Types of Site Location Environments for

Council District 5

“Site Location Environments” are defined by combinations of “Grow Space Type”, “Grow Space Size”,
The lower part of the table shows the distribution of “Planting Stock
Container Size” x “Size Species”.

and “Overhead Utility Type”.
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Average Yearly Street Tree Planting Projections by Species Size Type for Council District 5

Small Size Species | Medium Size Species | Large Size Species | Totals All Species Sizes

Planting |Installed Unit |Total Unit |Total Unit |Total

Stock By No. |Cost |Cost No. |Cost |Cost No. |Cost |Cost No. Cost

5gal. Contract $45 $0 $45 $0, $45 $0, 0 $0
5gal. Staff 200 $39| $7,781 $39 $0 $39 $0 200 $7,781
15 gal. Contract 5| $120 $638 8| $120 $908 $120 $0, 13 $1,546
15gal. Staff 16| $100] $1,595| 23| $100] $2,269 $100 $0 39 $3,865
25gal. Contract 56| $300] $16,721] 11| $300] $3,208| 25| $300| $7,371 91 $27,300
25 gal. Staff $282 $0 $282 $0 $282 $0 0 $0
Totals 277 $26,736| 41 $6,385] 25 $7,371 342 $40,492
Average Unit Cost to Plant a Street Treein Council District 5 = $118

This projection assumes an 8 year planting program to plant all vacant sites

Table 4-8 Shows the Average Yearly Street Tree Planting Projections by Species Size Type for CD 5

The quantities are further sorted by “Planting Stock” and by whether the trees would be installed by
contract or by Division of Urban Forestry staff. While the quantities shown are yearly averages it is not
expected that the quantities of street trees planted will be equal or nearly equal from one year to the
next. The yearly Work Plans found in Chapter 6.00 of this Volume Il o f the TUFMP Phase Il Report, do
not show equal numbers of street trees being planted each year. Rather, there is an assumption that the
budget can be gradually increased each year to eventually accommodate the full quantity of street tree
plantings projected across all Council Districts in this Section of the Report.
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G.  Street Tree Planting Program for Council District 6

Distribution of Vacant Planting Sites by Grow Space Type x Grow Space Size x
Overhead Utility Typefor Council District 6

Overhead Utility Type

+ + > > ;
Grow| -l >8] 2 |§
Spacq & & £ EZ| ES§ 5 g2
Grow Space Type Sizd 2 5 IS 5158 3 35 Totals|
Well - Other 1ft. 4
Well - Other 3 ft, 4
Parkway - Unimproved 1ft] 1
Par kway - Unimproved 2 ft. 1
Parkway - Unimproved 5ft, 1
Parkway - Unimproved 8 ft. 1
Par kway - Unimproved 9 ft. 4
Par kway - | mproved 5ft. - 46
Parkway - |mproved 6 ft. 24
Par kway - | mproved 7 ft. 15
Parkway - |mproved 8 ft. 7
Parkway - | mproved 9 ft. 416

Par kway 1ft,
Par kway 2 ft.
Par kway 3ft.
Par kway 41t
Par kway 5ft.
Par kway 6 ft.
Par kway 7 ft.
Par kway 8 ft.
Parkway 9ft,
Asphalt Berm 2 ft,
Totals

Use Small Size Speciesin these locations
= Use Medium Size Speciesin these locations
= Use Large Size Speciesin these locations

. . E8l o8
Planting Stock Container S8l 28
Size s & § &| Totals
5gal. 1459
15gal. 197 323
25 gal. 83| 296 678
Total 280  296| 2460

Table 4-9 Shows Distribution of Vacant Planting Sites by Types of Site Location Environments for
Council District 6

“Site Location Environments” are defined by combinations of “Grow Space Type”, “Grow Space Size”,
and “Overhead Utility Type”. The lower part of the table shows the distribution of “Planting Stock
Container Size” x “Size Species”.
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Average Yearly Street Tree Planting Projections by Species Size Type for Council District 6
Small Size Species | Medium Size Species | Large Size Species | Totals All Species Sizes
Planting |Installed Unit |Total Unit |Total Unit |Total
Stock By No. |Cost |Cost No. |Cost |Cost No. |Cost |Cost No. Cost
5gal. Contract $45 $0, $45 $0 $45 $0 0 $0
5gal. Staff 166 $39] $6,472 $39 $0 $39 $0 166 $6,472
15gal. Contract 4] $120 $430 6] $120 $672 $120 $0 9 $1,102
15 gal. Staff 11| $100] $1,075 17| $100] $1,681 $100 $0 28| $2,756
25 gal. Contract 34| $300] $10,203 9| $300] $2,832] 34] $300| $10,101 77 $23,137
25 gal. Staff $282 $0 $282 $0 $282 $0 0 $0
Totals 214 $18,181| 32 $5,185] 34 $10,101 280 $33,467
Average Unit Cost to Plant a Street Treein Council District 6 = $120
This projection assumes an 8 year planting program to plant all vacant sites

Table 4-10 Shows the Average Yearly Street Tree Planting Projections by Species Size Type for CD 6

The quantities are further sorted by “Planting Stock” and by whether the trees would be installed by
contract or by Division of Urban Forestry staff. While the quantities shown are yearly averages it is not
expected that the quantities of street trees planted will be equal or nearly equal from one year to the
next. The yearly Work Plans found in Chapter 6.00 of this Volume Il o f the TUFMP Phase Il Report, do
not show equal numbers of street trees being planted each year. Rather, there is an assumption that the
budget can be gradually increased each year to eventually accommodate the full quantity of street tree
plantings projected across all Council Districts in this Section of the Report.

TUFMP Phase Il Report 211 1/30/2003



L.E. Smith Consulting

CONFIDENTIAL

H. Street Tree Planting Program for Council District 7

Distribution of Vacant Planting Sites by Grow Space Type x Grow Space Size X
Overhead Utility Typefor Council District 7

Overhead Utility Type
+
+ + > > >
Grow| % % .§ g ﬁg
Spacd EZ| ES 5 g &
Grow Space Type Size 5| &8 3 35 Totals
Well - Other 3 ft,
Well -4x 4 4ft.
Parkway - Unimproved 9ft.
Par kway - | mproved 3ft.
Parkway - |mproved 41t,
Parkway - | mproved 5ft.
Parkway - |mproved 6 ft.
Parkway - | mproved 7 ft.
Parkway - |mproved 8 ft.
Parkway - | mproved 9 ft.
Par kway 1ft,
Parkway 2 ft.
Par kway 3ft.
Parkway 4ft,
Par kway 5ft.
Par kway 6 ft.
Par kway 7ft.
Parkway 9ft. 2] 2
Totals 1888 816, 344 96, 5 19 39 3212

Use Small Size Speciesin these locations

= Use Medium Size Speciesin these locations

= UselLarg

e Size Species in these locations

. . E8| o8
Planting Stock Container 38 g 3
Size s & 8 &| Totals
5gal. 1314
15gal. 1317 1733
25gal. 34 39 165
Total 1351 39| 3212

Table 4-11 Shows Distribution of Vacant Planting Sites by Types of Site Location Environments for

Council District 7

“Site Location Environments” are defined by combinations of “Grow Space Type”, “Grow Space Size”,

and “Overhead Utility Type”.

Container Size” x “Size Species”.

The lower part of the table shows the distribution of “Planting Stock
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Average Yearly Street Tree Planting Projections by Species Size Type for Council District 7
Small Size Species | Medium Size Species | Large Size Species |Totals All Species Sizes|
Planting Unit |Total Unit |Total Unit |Total
Stock Installed By|No. |Cost |Cost No. |Cost [Cost No. |Cost |Cost No. Cost
5gal. Contract $45 $0 $45 $0, $45 $0 0 $0
5¢al. Staff 149 $39| $5,829 $39 $0, $39 $0 149 $5,829
15 gal. Contract 12| $120] $1,420 37| $120| $4,494 $120 $0 49 $5,914
15gal. Staff 35| $100| $3,549| 112 $100| $11,236 $100 $0 148 $14,785
25 gal. Contract 10| $300] $3,140 4] $300] $1,160 4] $300f $1,331 19 $5,631
25gal. Staff $282 $0 $282 $0, $282 $0 0 $0
Totals 207 $13,937| 154 $16,890 4 $1,331 365 $32,158
Average Unit Cost to Plant a Street Treein Council District 7 = $88
This projection assumes an 8 year planting program to plant all vacant sites

Table 4-12 Shows the Average Yearly Street Tree Planting Projections by Species Size Type for CD 7

The quantities are further sorted by “Planting Stock” and by whether the trees would be installed by
contract or by Division of Urban Forestry staff. While the quantities shown are yearly averages it is not
expected that the quantities of street trees planted will be equal or nearly equal from one year to the
next. The yearly Work Plans found in Chapter 6.00 of this Volume Il o f the TUFMP Phase Il Report, do
not show equal numbers of street trees being planted each year. Rather, there is an assumption that the
budget can be gradually increased each year to eventually accommodate the full quantity of street tree
plantings projected across all Council Districts in this Section of the Report.
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l. Street Tree Planting Program for Council District 8

Distribution of Vacant Planting Sites by Grow Space Type x Grow Space Size X
Overhead Utility Typefor Council District 8
Over head Utility Type
* 2 e >
Grow 215 | 58| € |8
Spaceg 2 & £ ET | E§ 5 55

Grow Space Type Sizd 2 2 5 T 5| E8& 3 3 ? Totals
Well - Other 2ft, 14
Well - Other 3ft, 27
Parkway - Unimproved 2 ft. 2
Parkway - Unimproved 3ft. 1
Parkway - Unimproved 6 ft. 1
Parkway - Unimproved 7 ft. 2 2
Par kway - Unimproved 8 ft. 27 27
Parkway - Unimproved 9 ft. 15 15
Parkway - Reverse 5ft, 1 1
Parkway - Reverse 9ft, 8
Parkway - |mproved 2 ft. 1
Parkway - |mproved 5ft. 1! 38
Parkway - |mproved 6 ft. 1 1
Parkway - |mproved 7 ft. 2
Parkway - |mproved 8 ft. 14 14
Parkway - |mproved 9 ft. 126
Parkway 1ft| 104
Par kway 2 ft, 32
Par kway 3ft] 416 5347
Par kway 41t 14
Par kway 5ft, 15 338
Par kway 7ft, 1 1
Parkway 8 ft, 1 1
Par kway 9 ft, 20 - 21
Asphalt Berm 9 ft, 5 5
Totals 4627 899 220 364 8 4 6 15 6143

= Use Small Size Speciesin these locations

= Use Medium Size Species in these locations

= Use Large Size Speciesin these locations

1S

Planting Stock Container ) g % g % %
Size 5& =&l 8 &| Tota
5gal. 153 153
15gal. 1207 4168 5375
25gal. 309 174 132 615
Total 1669| 4342 132| 6143

Table 4-13 Shows Distribution of Vacant Planting Sites by Types of Site Location Environments for
Council District 8

“Site Location Environments” are defined by combinations of “Grow Space Type”, “Grow Space Size”,
and “Overhead Utility Type”. The lower part of the table shows the distribution of “Planting Stock
Container Size” x “Size Species”.
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Average Yearly Street Tree Planting Projections by Species Size Typefor Council District 8
Small Size Species | Medium Size Species | Large Size Species | Totals All Species Sizes
Planting |Installed Unit |Total Unit |Total Unit |Total
Stock By No. |Cost |Cost No. |Cost |Cost No. |Cost |Cost No. Cost
5gal. Contract $45 $0, $45 $0 $45) $0, 0 $0
5¢al. Staff 17] $39 $679 $39 $0 $39 $0 17 $679
15 gal. Contract 34| $120| $4,119] 119| $120| $14,223 $120 $0 153 $18,342
15¢gal. Staff 103| $100] $10,297| 356| $100| $35,558 $100 $0 459 $45,855
25 gal. Contract 35| $300| $10,545 20] $300] $5,938 15| $300] $4,505 70 $20,987
25¢al. Staff $282 $0, $282 $0 $282 $0, 0 $0
Totals 190 $25,639| 494 $55,719 15 $4,505 699 $85,863
Average Unit Cost to Plant a Street Treein Council District 8 = $123

This projection assumes an 8 year planting program to plant all vacant sites

Table 4-14 Shows the Average Yearly Street Tree Planting Projections by Species Size Type for CD 8

The quantities are further sorted by “Planting Stock” and by whether the trees would be installed by
contract or by Division of Urban Forestry staff. While the quantities shown are yearly averages it is not
expected that the quantities of street trees planted will be equal or nearly equal from one year to the
next. The yearly Work Plans found in Chapter 6.00 of this Volume Il o f the TUFMP Phase Il Report, do
not show equal numbers of street trees being planted each year. Rather, there is an assumption that the
budget can be gradually increased each year to eventually accommodate the full quantity of street tree
plantings projected across all Council Districts in this Section of the Report.
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J. Street Tree Planting Program for Council District 9

Distribution of Vacant Planting Sites by Grow Space Type x Grow Space
Size x Over head Utility Typefor Council District 9

Overhead Utility Type

Grow Space Type
Well - Other
Parkway - |mproved
Parkway - |mproved

Par kway

Parkway

Par kway

Parkway

Par kway

Parkway

Par kway

Totals 1976 381 12 6 3 2378

Use Small Size Speciesin these locations

= Use Medium Size Speciesin these locations
= Use Large Size Speciesin these locations

. . Eg o 8
Planting Stock Container 3 3 g 3
Size s & & Totals|
5gal. 69
15 gal. 1843 2224
25gal. 51 19 85
Total 1894 19 2378

Table 4-15 Shows Distribution of Vacant Planting Sites by Types of Site Location Environments for
Council District 9

“Site Location Environments” are defined by combinations of “Grow Space Type”, “Grow Space Size”,
and “Overhead Utility Type”. The lower part of the table shows the distribution of “Planting Stock
Container Size” x “Size Species”.
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Average Yearly Street Tree Planting Projections by Species Size Type for Council District 9
Totals All Species
Small Size Species | Medium Size Species | Large Size Species Sizes

Planting |Installed Unit |Total Unit |Total Unit |Total
Stock By No. |Cost |Cost No. |Cost |Cost No. |Cost |Cost No. Cost
5gal. Contract $45 $0 $45 $0 $45 $0 0 $0
5¢al. Staff 8| $39 $306 $39 $0, $39 $0 8 $306
15gal. Contract 11| $120] $1,300] 52| $120| $6,289 $120 $0 63 $7,589
15¢gal. Staff 33| $100] $3,250] 157| $100| $15,723 $100 $0 190] $18,974
25 gal. Contract 2| $300 $512 6] $300] $1,740 2| $300 $648 10 $2,901
25gal. Staff $282 $0 $282 $0 $282 $0 0 $0
Totals 53 $5,369] 215 $23,753 2 $648 270 $29,770
Average Unit Cost to Plant a Street Treein Council District 9 = $110
This projection assumes an 8 year planting program to plant all vacant sites

Table 4-16 Shows the Average Yearly Street Tree Planting Projections by Species Size Type for CD 9

The quantities are further sorted by “Planting Stock” and by whether the trees would be installed by
contract or by Division of Urban Forestry staff. While the quantities shown are yearly averages it is not
expected that the quantities of street trees planted will be equal or nearly equal from one year to the
next. The yearly Work Plans found in Chapter 6.00 of this Volume Il o f the TUFMP Phase Il Report, do
not show equal numbers of street trees being planted each year. Rather, there is an assumption that the
budget can be gradually increased each year to eventually accommodate the full quantity of street tree
plantings projected across all Council Districts in this Section of the Report.
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K. Summary of Street Tree Planting Program

Projected Average Y early Quantity of Street Tree Plantings by Council District

2|38

R

z 5| € &lco1 CD2 CD3 CD4 CD5 CD6 CD7 CD8 CD9 |Total
5gal. |C NDA  |NDA 0 0 0 0 0 0 0 0
5gal. |S NDA  |NDA 68 485 200 166 149 17 gl 1094
15gal. |C NDA  |NDA 47 142 13 9 49 153 63 476
15gal. |S NDA  |NDA 141 426 39 28 148 459 190] 1429
25gal. [C NDA  |NDA 72 63 91 77 19 70 10 401
25gal. |S NDA  |NDA 0 0 0 0 0 0 0 0
Total 0 0 7] 1116 342 280 365 699 270] 3400
NDA = No Data Available

Table 4-17 Shows the Results of Adding Up All the Council District Average Yearly Planting Projections.
As can be seen, there is considerable variation between Council Districts. The total yearly average of
3400 projected street tree plantings is used in the Table 4-17 below to calculate the average yearly
projected street tree planting cost.

Cumulative Street Tree Planting Projections Over 5 Yearsfor Honolulu
All 5 Years

Planting Stock Installed By No| Unit Cost Total
5gal. Contractor 0 $45 $0
5gal. Staff 3,750 $39 $146,250
15¢al. Contractor 3,000 $120 $360,000
15gal. Staff 8,000 $100 $800,000
25 gal. Contractor 2,250 $300 $675,000
25gal. Staff 0 $282 $0
Totals 17,000 $117 $1,981,250
Average Annual Totals 3400 $396,250
Table includes new street tree plantings only - does not include "replacement” plantings

Table 4-18 Shows the Average Yearly Street Tree Planting Cost Projection for All Council Districts.
This result is used as a guide for the development of Table 4-19 below.

Honolulu Five Year Street Tree Planting Program Projections
Year 1 Year 2 Year 3 Year 4 Year 5

Plant-ing |In-stall Uni] Unif] Unit] Unit] Unitl

Stock By NoJ Cost} Total No| Cost} Total No/| Cos] Total Noj] Cosif Total No) Cod] Total
5gal. C 0 $45| $0 0| $45] $0 0 $45) $0 0] 45 $0 0| $45) $0
5ga. S 0 $39 $0, 0 $39 $0, 750 $39) $29,250] 1250 $39) $48,750] 1750 $39) $68,250
15 gal. [ 600] $120 $72,000 600] $120 $72,000 600 $120 $72,000 600] $120 $72,000] 600 $120, $72,000
15gd. S 1600] $100] $160,000f 1600f $100| $160,000] 1600] $100| $160,000] 1600] $100 $160,000] 1600 $100]  $160,000
25gd. C 0] $300 $0, 0] $300 $0, 500] $300] $150,000 750] $300 $225,000] 1000 $300]  $300,000
25¢gd. S 0] $282 $0, 0] $282 $0, o] $282 $0| 0] $282 $0) 0 $282, $0
Totals 2200 $232,000] 2200 $232,000] 3450 $411,250] 4200 $505,750] 4950 $600,250
Table includes new street tree plantings only - does not include "replacement" plantings

Table 4-19 Shows a Five Year Street Tree Planting Program Based on the Results Shown In Table 4-18.
This Program recognizes the need to start off with a planting budget lower than the yearly average
shown in Table 4-18, but gradually builds up over the five years such that 100% of the total projected
street tree plantings can be accomplished by the end of that five year period.
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Section 4.06 Tree Canopy Replacement Standard for Onsite Tree
Replacement

The following standards apply when replacing a Protected Tree (includes all street trees and
Exceptional Trees in the public right-of-way) on site:

1. Species Selection —

a. The replacement trees shall be the same species unless the Community Arborist in
consultation with the local community stakeholders determines that another species
would be more suitable for the location.

b. Factors to be considered include the long term health of the tree in the location and
its compatibility with the adjacent uses as well as design considerations.

i. More on street tree selection criteria and process can be found in Section 4.03 of
this Chapter.

2. Location —

a. The Project Arborist shall determine the location of the replacement tree. In the
event that there is no Project Arborist, then the Community Arborist shall make the
determination. If it is not possible or desirable to replace the tree on site, then a
suitable location shall be found off site as per guidelines found in Chapter 3.00 Tree
Removal & Replacement.
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Section 4.07 Tree Planting Specifications

Selection and acceptance of all trees whether replacement trees or newly planted trees as
defined in this Management Plan and that fall within the authority of this Management Plan
shall be planted as per the Specifications for Acceptance of Nursery Trees at the Time of
Delivery found in Appendix | of Volume Ill of this Report. Landscape Architects shall
incorporate these specifications into their set of plans submitted for approval to the City and
County of Honolulu.

In addition, the following guidelines will apply:

1. Trees planted in planter strips two (2) ft. or less in width shall be container stock 5-gal. in
size

Trees planted in planter strips three (3) ft. in width shall be container stock 15-gal. in size

Trees planted in tree wells that are 3 ft. x 3 ft. or less in size shall be container stock 15
gal. in size

4. Trees planted in planter strips four (4) ft. in width or larger or in 4 ft. x 4 ft. tree wells or
larger shall be container stock 25 gal in size or field grown stock of comparable size

Adoption of the guidelines listed above will necessitate that DPP’s “Required Information for
Street Tree Plan Review and Approval’ be modified to reflect these changes to planting
stock requirements (See Appendix E in Volume 1l of this Report).

Landscape Architects should use the “Guide for Developing Planting Specifications” found in
Appendix J during the preparation of tree planting specifications for street tree planting
plans.

TOP SOIL

COMPACTED
SUBSOIL

3 Times Root Ball Diameter —

Figure 4-2 Shows Planting Pit Backfill Profile Adapted from Watson (1997)

This illustrates how a planting hole can be prepared that will allow better root growth in compacted or
clay soils. When roots have difficulty penetrating compact site soils, sloped sides allow roots to
continue to grow vigorously toward better soils near the surface rather than being trapped in the
planting hole. Root that do penetrate the site soil along the slope will grow more slowly. This profile
should be adapted to narrow parkway planter strips by elongating the hole with the slope shown in the
direction of the long side of the planter, thereby maximizing the amount of root volume that can grow in
the best available soil conditions.
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Backfill
volume

— 66% of root ball volume

TOP SOIL

- COMPAGTED
SUBSOIL

— 150% of root ball volume

TOP SOIL

COMPAGTED |
SUBSOIL

ey

T
— 400% of root ball volume
(10 times more in the well-
aerated surface layer)

TOP SOIL

i .- .:~. RS-
I coMPACTED
_ S__UE_!SOIL

—3 Times Root Ball Diameter

Figure 4-3 Shows Amounts of Backfill Soil Provided by Several Planting Hole Shapes.
Adapted from Watson (1997)

Division of Urban Forestry staff tasked with the review of street tree planting plans shall
review all street tree planting plans to ensure that the aforementioned specifications have
been adequately incorporated into the full set of project specifications that accompany such
plans.
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Section 4.08 Proposed Revisions to Street Tree Planting Standards
Revisions have been proposed for two primary areas of the existing street tree planting
standards:
1. Tree Location and Spacing Standards

a. Proposed changes are shown in Table 4- below
2. Tree Selection Criteria

a. Proposed changes have been presented in Section 4.03

A. Proposed Revisions to Street Tree Spacing Standards

Proposed Revisionsto Street Tree Spacing Standards
DPR DPP

All Trees Small Trees | Medium Trees| Large Trees
Street Feature Existing Exist.| New | Exist. | New | Exist.] New
Street Intersction 30 30 30 30 30 30 30
Storm drain/ water or sewer line 5 5 5 5 5 5 5
Utility Pole 15 5 5 10 10 10 15
Fire Hydrant 10 5 5 5 5 5 5
Electrolier (street lights) 20 5 10 5 10 10 20
Pedestrian Crosswalk 10 5 10 5 10 10 10
Driveway 10 5 5 5 10 10 10
Another Tree None Specified 22 25 22 35 60 60

No Distinction by

Tree Size Definitions (by height) Size Species | <25ft. | <80ft. | 26-35ft | 31-50ft | >35ft. | >50ft.

Table 4-20 Shows Proposed Changes to Street Tree Spacing Requirements.

This table shows a comparison between the existing DPR and existing DPP street tree spacing
requirements relative to alist of street features. The proposed changes are highlighted in gray on the
DPP side of the Matrix.

The spacing requirements identified in the Street Tree Planting Standards were developed
to try to get more trees planted in the typically limited growing space found along the
majority of public streets in Honolulu. Other ‘street features’ that are shown in the table
above compete for the limited space with street trees. There are many residential streets,
for example, with narrow lot frontages, numerous driveway curb cuts, and light poles. In
addition, most of the underground utilities in these areas are located within the typical three
(3) foot or less planter strip. Therefore, the only way to get trees planted in such locations is
to reduce the amount of required space between the trees and the other above ground
street features. The problem is that the bigger the tree the more likely that it will come in
conflict with these other features as it matures. Such trees will also tend to develop more
extensive root systems that will more likely come into conflict with underground utilities.

On the other hand, the spacing requirements administered by DPR does not recognize the
differences in growth habits between small, medium and large trees. Therefore, there would
seem to be some opportunity for compromise between the two sets of standards.

Table 4.1 above shows the proposed changes to the existing street tree spacing standards
administered by DPP. These changes are relatively minor adjustments to existing spacing
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requirements. They have been made to minimize the types of potential conflicts between
trees and other infrastructure that results in the need for costly mitigation. Though these
standards apply to street tree plantings in both new subdivision developments and existing
urban areas, it should be recognized that the “urban setting” in each of these types of areas
is very different. For example, in new subdivisions overhead utility wires and associated
poles are not placed along streets (most, if not all of these developments underground such
wires); curb cuts associated with driveways do not exist because garages are placed in

alleyways.

There are still light poles along these streets, but there is an opportunity to install dual use
light poles where one lamp illuminates the roadway and another lamp illuminates the
sidewalk and pedestrian areas. Cities that have opted for this type of lighting strategy have
found that they can plant street trees much closer to light poles because they are not trying
to light both the roadway and sidewalk with a single lamp. However, even in these areas
trees are not usually located closer than 10 ft. from the light pole.

These proposed revised standards are consistent with a solution that ensures that the right
size tree is planted in the right growing space. This may mean that many available planting
spaces will be planted with small trees. This is preferable to planting large trees in small
growing spaces that will have to be severely pruned away from other street features such as
light poles and overhead utility wires. This is also consistent with an overall tree
maintenance strategy of minimizing the number of times that any given tree must be visited
for any type of maintenance activity.
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Section 4.09 Planting Plan Submittal Review and Approval Process

All Street Tree Planting Plans regardless of their point of origin must be submitted to DPR
for review. Language in DPP’s “Street Tree Review and Approval Procedures” on page one
of that document will need to be modified to reflect the fact that all Street Tree Planting
Plans will be routed to DPR for review. DPR will have five business days to review and
comment on these Plans. Review of such Plans will be the responsibility of the Community
Forestry Section of the Division of Urban Forestry within DPR.

A. Street Tree Plan Review

Within the Division of Urban Forestry, the newly proposed Community Forestry Section will
be tasked with the responsibility for reviewing all street tree planting plans. The following
checklist should be used by staff during the review of street tree planting plans. Design
professionals should also utilize this checklist to ensure an expeditious and positive review
of their street tree planting plans.

Street Tree Planting Plan Review Checklist

O Plan package contains photographs of all of the street tree locations designated to be
planted

O Plan package contains documentation that the Street Tree Selection Flow Chart has
been used to determine the appropriate size species has been selected for all planting
sites shown on the plan

O Plan package contains documentation that the Street Tree Selection Criteria Matrix has
been utilized to determine the site suitability of the species selected for planting as
shown on the Plan

O Soil tests have been performed for all street tree planting site soils and documented in
the Planting Specifications portion of the Plan

O Dimensions of existing planting areas are shown accurately on the street tree layout
sheets

O If existing planting areas are to be modified prior to the installation of specified street
trees, then plan depicts final dimensions of each such planting area

O Adjacent land use and structures are depicted accurately on the street tree layout sheets

O Plan package includes a set of irrigation drawings, or other provisions, that ensure that
all street trees receive adequate amounts of water per each species’ water requirements
both during establishment and post-establishment

O Plan package accurately depicts all other plant material that is to be installed in the
same planters as the street trees shown on the Plan

O If Plan includes Protected Trees proposed to be removed and replaced, then Plan
Package contains a Tree Protection Plan with all requisite documentation present

O Plan contains Street Tree Planting Specifications that conform to the “Guidelines” that
can be found in Appendix J of the “TUFMP Phase Il Report: Street Tree Management
Plan”
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O Plan contains “Specifications for Acceptance of Nursery Trees at Time of Delivery” as
per Appendix | of the “TUFMP Phase Il Report: Street Tree Management Plan”

O Street tree species proposed to be planted as depicted on the Plan are on the Official
Street Tree List of Honolulu

O If street tree species proposed to be planted as depicted on the Plan are not on the
Official Street Tree List of Honolulu then Plan Package contains documentation that:

1. The species is available in the sizes and quantities from plant nurseries in Hawaii

2. The species is not considered a “Major Pest” or “Minor Pest” by the Hawaii Weed
Assessment Study

The species is adapted to the soils present at the proposed planting sites

The species is adapted to grow space environments at the proposed planting
sites without causing undo disruption of adjacent infrastructure features

O Plan package contains documentation that by planting the proposed species in the
guantities shown the upper limits of the ISA Specie Diversity Formula will not be violated
for the Council District in which the street tree planting project will be implemented

B. Street Tree Plan Review Report

A Report must be completed for each Street Tree Plan Review. The contents of the Report
must include the Street Tree Plan Review Checklist. Written comments can include the
following:

e Explanations of why an Item was not found to be in compliance
¢ Recommendations for bringing the Item into compliance

e Attachments of reference documents or material to assist the submitter with bringing the
Plan Package in full compliance with the Checklist
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Chapter 5.00 Street Tree Maintenance Plan

Section 5.01 Overview

Street tree maintenance focuses primarily on tree pruning related tasks. Nearly all of the staff
resources within the Arboriculture Section of the Division of Urban Forestry are devoted to
some aspect of tree pruning. Approximately, 42,000 street trees are pruned on a nearly
annua basis. Most of this work is performed through outside contractors. Staff resources
focus on responding to resident requests for tree work and emergency work. Key senior staff
devote much of their time to scheduling and supervising contract work.

Given the current state of the street tree work management system it is not possible to report
on precisely how many of the 42,000 street tree are pruned in any given period — fiscal year,
month, quarter and so on. For FY 2003 the budget for all contract tree pruning and removals
is approximately $1.5 million to prune approximately 50,000 trees. It is not possible to
separate how many of these are street trees versus non-street trees (trees in parks and other
publicly owned properties).

The average contract pruning cost per treeis $30. However, there is a substantial variation
in per tree cost from one contract to another. The reasons for this variation are not clear, but
can be attributed to severa different factors that were discussed at length in the Analysis
sections of this Report. While these contracts are divided up geographically, the geographic
boundaries used do not coincide with any recognized political or formal community
organization units.

The FY 2003 staff allocation for the Tree Pruning Section of DPR’s Urban Forestry Division
is approximately $600,000, not including administrative staff. This allocation will be used to
prune approximately 4,000 trees, root prune another 200 trees and remove another 800 trees.
It is not possible from the current work management system and available reports to
determine the unit costs for tree pruning, root pruning or tree removals performed by Urban
Forestry crews. Supervisor resources will be used to develop work schedules for new tree
pruning contracts and to administer those contracts. None of the existing resources are
devoted to the timely review of street tree planting plans or the newly required Tree
Protection Plans (See Chapter 2.00 Tree Protection in this Volume of the Report).

The previous chapter in this Report (Chapter 4.00 Street Tree Planting) recommended that
street tree planting activities be organized around City Council Districts. Street tree
maintenance activities are not currently organized in this manner. Therefore, this Report
recommends that the Division of Urban Forestry administer its street tree maintenance tasks
around the City Council District “management unit”.
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Section 5.02 Work Management

The Department of Parks and Recreation Division of Urban Forestry needs to be
reorganized to accommodate both the long term objectives and the specific
recommendations contained in this Honolulu Tropical Street Tree Management Plan.

A. Long Term Objectives

1. Fully stock all of the available and viable planting spaces along the public streets of the
City and County of Honolulu

2. Increase the canopy cover per public street tree maintained in the City and County of
Honolulu to an optimum sustainable level

3. Ensure that existing street tree and Exceptional Tree resources (as well as newly
created such resources) are fully protected against loss due to construction or other
impacts

4. Ensure that all trees that must be removed are replaced in kind and in value (See
Chapter 3.00 Tree Removal & Replacement in this Volume for direction on determining
“value”)

a. See Chapter 6.00 Street Tree Five-Year Work Plan for the assumptions on the
number of street trees that will need to be removed and replaced each year; it is
expected that 10% of the newly planted street trees will fail and need to be removed
and replaced each year in order for the tree planting goals to be met

b. Itis further assumed that an additional 45 mature trees will need to be removed and
replaced each year (either because they die or are in very poor condition) — this
should be viewed as an opportunity to continue to build in age diversity into the street
tree population

5. Institute a Training Prune Program to ensure that all young trees are structurally sound
within the first three years of planting

6. Implement and maintain a Corrective Prune Program to correct as many structural
defects in the existing street tree population as possible and to substantially decrease
the number of trees in less than Good condition (if the condition is attributable to
structural problems)

7. Implement and sustain administrative procedures that assures that only the “right tree is
planted in the right place”

8. Accomplish all of the above as cost efficiently as possible

B. Previous Recommendations

Volume Il Chapter 2.00 Tree Protection Program identifies “Prohibited Acts” and calls for
Tree Protection Plans for any project that could possibly affect public Street Trees and
Exceptional Trees. Chapter 3.00 Street Tree Removal and Replacement calls for tougher
guidelines for tree removal approval and requires Hazard Tree Evaluations before any living
Street Tree or Exceptional Tree can be requested to be removed. Chapter 3.00 also
strongly recommends that a number of alternatives be considered before root pruning is
approved for any Street Trees or Exceptional Trees. In the case of Exceptional Trees, root
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pruning is severely restricted. Tree Valuations have been recommended to determine
replacement values for trees being proposed for removal and replacement. Chapter 4.00
Street Tree Planting Program outlines an aggressive Community Planting Program
designed to fully stock the existing 30,000 plus vacant planting sites within eight (8) years. It
also strongly recommends that all Street Tree Planting Plans, regardless of their point of
origin, be reviewed by the Division of Urban Forestry. Current Street Tree Planting
Standards only allows for such review at the discretion of the Director of the Department of
Planning and Permitting. Other City Departments (e.g., DDC, DTS, and DFM) are not even
required to submit such plans when such projects originate within or come through their
departments for review and approval.

Chapter 5.00 Street Tree Maintenance identifies two Pruning categories - Corrective
Pruning and Training Pruning - that have not heretofore been applied in Honolulu. Revised
specifications for these types of pruning will need to be formalized and added to new
pruning contracts and new and existing staff will need to be educated and trained as needed
to perform these tasks. The Division currently enjoys some cost efficiencies by contracting
out much of its Routine Pruning of street trees, but further efficiencies in this and other areas
cannot be made without the deployment of a new Street Tree Asset Management System.
In addition, better planning, program and project coordination with other City Departments is
possible once this Asset Management System is linked to the City’s existing ArcGIS.

C. Administration

The current organization and staffing within the Division of Urban Forestry is inadequate to
administer and manage their expanded responsibilities as outlined above. Nevertheless, it
is the logical location within the city structure to perform these expanded urban forest related
administrative and management responsibilities. Therefore, the major reorganization
recommendation is to create a new Section within the Division and name it the Community
Forestry Section. The initial steps and staffing should be completed by the end of calendar
year 2003. Included in the steps outlined below are the qualifications for the newly defined
positions within this new Section:

1. Create a new Section within the Division of Urban Forestry called the Community
Forestry Section

2. Community Forestry Section Responsibilities —

a. Preparation of the Community Programs that will guide the long term activities of the
Division of Urban Forestry — See the Street Tree Resource Conservation Chapter

b. Review of all street tree planting plans submitted from or originated from any of the
following sources:

i. City Departments including, but not limited to: DPP, DDC, DTS, DFM
ii. Developers
iii. Residents
iv. Community-based Organizations
c. Review of all Tree Protection Plans submitted as part of
i. streetimprovement projects

ii. sidewalk reconstruction projects
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iii. private property projects that contain Tree Protection Plans for adjacent
Exceptional Trees and/or Street Trees

d. Conducting or supervising preparation of Hazard Tree Evaluations required for all
Tree Removal and Replacement permit requests or interdepartmental Tree Removal
and Replacement requests

i. These Evaluations may be prepared by Project Arborists as part of their
preparation of Tree Protection Plans or as a separate task related only to a Tree
Removal & Replacement consultation

e. Coordination of street improvement projects within Special Design Districts

f. Community Outreach and Education required for community-based street tree
planting projects

3. Community Forestry Section Staffing —
a. Community Forester as the Section Head

b. One (1) Sr. Clerk Typist position to handle administrative and clerical tasks for the
Section

c. Two (2) Community Arborists to start for the first year, with an increase to four (4)
with three (3) years of the creation of the new Section

d. Two (2) crews dedicated to Training Pruning
i. Each crew should be comprised of two staff with a pick-up truck as follows:
(1) One Nursery Worker Il
(2) One Nursery Worker |
e. Two (2) street tree planting crews dedicated 100% to street tree planting only
i. Each crew should be comprised of two staff with flat bed truck as follows:
(1) Two Nursery Worker | staff persons

f. Two dedicated watering truck and drivers that also will assist with pruning clean-up
responsibilities — both should be dedicated to this Section only

4. Community Forester Qualifications — the qualifications for this position should include
that the person be a Consulting or Certified Arborist with at least five (5) years
experience working in or with City and/or County Public Works, Parks, and/or Planning
departments either in a management position or as an advisor or consultant working on
urban forest related management/maintenance operations issues

5. Community Arborist Qualifications — the qualifications for this position should include that
the person be a Certified Arborist with experience working in Public Works and/or
Planning; comparable experience working in the private sector as a consultant to Public
Works or Parks departments is acceptable; additional engineering credentials and/or
education and training as a Landscape Architect is strongly suggested

6. Community Arborist Responsibilities — each will be responsible for activities as described
Iltem #2 above within their respective City Council Districts such that he/she is directly
responsible for no more than 20,000 street tree sites (this includes available planting
sites that are currently vacant)
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a. This is based on the assumption that four (4) Community Arborists can be hired
within the five (5) year life of this Plan and that there are roughly 80,000 “viable”
street tree sites across all nine (9) Council Districts

b. Community Arborists are not solely responsible for these 20,000 sites each

i. Inspectors and Supervisors from the Arboriculture Section of the Division of
Urban Forestry have primary responsibility for managing the Routine and
Corrective Pruning tasks of the Division, as well as most of the Removal and
Replacement tasks

7. All other street tree maintenance work will continue to be performed by the Arboriculture
Section

Reorganize the tree pruning contracts by Council Districts

Coconut pruning contracts should also be organized by Council Districts, however they
will still include all Coconuts — street trees, park trees and other public facility trees —
within the District (as opposed to just the Coconuts located as street trees)

10. Maintain at least three (3) five person crews in-house for emergency work, root pruning,
tree removals, stump grinding and park tree pruning.

11. Maintain three (3) fully functioning watering trucks (in addition to the one dedicated to
the new Community Forestry Section) for street tree supplemental irrigation and other
special planting supplemental irrigation work

12. The full reorganization should be completed within three (3) years of the adoption of the
recommendations contained in this Management Plan — this does not require that any of
these recommendations be formalized in as Ordinance/Municipal Code before
reorganization can begin.

13. The Street Tree Asset Work Management System will be configured to reflect the
organization changes contained herein.
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D. Community Forestry Section Administration and Staffing

Table 5.1 below shows an itemization of the recommended staffing for the new Community
Forestry Section within the Division of Urban Forestry.

PROPOSED STAFFING FOR COMMUNITY FORESTRY SECTION
Proposed
Position Salary Current Status

Could most easily be filled by an existing DPR staff person or, at least

Community Forester $57,876|temporarily by contract.

Vacant in Arboriculture Section - needs to be renamed from "Arborist" and
Community Arborist $42,180]reclassified as an SR 24

Vacant in Arboriculture Section - needs to be renamed from "Arborist" and
Community Arborist $42,180]reclassified as an SR 24

Existing Vacancy in Administration that could be allocated to Community
Sr. Clerk Typist $36,504|Forestry Section

Training Prune Crew | -

Existing Vacancy in Nursery Section that could be re-allocated to new

Nursery Worker Il $29,052|Community Forestry Section
Existing Vacancy in Nursery Section that could be re-allocated to new
Nursery Worker | $27,384|Community Forestry Section

Training Prune Crew Il -

Existing Vacancy in Nursery Section that could be re-allocated to new

Nursery Worker Il $29,052|Community Forestry Section
Existing Vacancy in Nursery Section that could be re-allocated to new
Nursery Worker | $27,384| Community Forestry Section

Planting Crew |

Existing Vacancy in Nursery Section that could be re-allocated to new

Nursery Worker | $27,384|Community Forestry Section
Existing Vacancy in Nursery Section that could be re-allocated to new
Nursery Worker | $27,384|Community Forestry Section

Planting Crew I

Existing Vacancy in Nursery Section that could be re-allocated to new

Nursery Worker | $27,384|Community Forestry Section
Existing Vacancy in Nursery Section that could be re-allocated to new
Nursery Worker | $27,384|Community Forestry Section

Watering & Clean-up Crew |

Existing Vacancy in Arboriculture Section that could be re-allocated to

Community Forestry Section. This person would operate watering truck in the

morning and a dump truck and chipper in the afternoon to support the Training
Tree Trimmer-Heavy Truck Driver $26,076|Prune Crews.

Watering & Clean-up Crew I

Existing Vacancy in Arboriculture Section that could be re-allocated to
Community Forestry Section. This person would operate watering truck in the
morning and a dump truck and chipper in the afternoon to support the Training

Tree Trimmer-Heavy Truck Driver $26,076|Prune Crews.
Proposed Community Forestry Section Of this amount $399,924 are new hires for positions already allocated to
Staffing Budget $453,300|the Division of Urban Forestry

Of all of the staff positions proposed for the new Community Forestry Section, none of them are completely new un-allocated
positions. Three of them need to be redefined - the Community Forester (from the current Landscape Architect Ill) and two
Community Arborist (from the current Arborist positions that are vacant) positions.

Table 5-1 Shows the Projected Staffing for the New Community Forestry Section of the Division of Urban
Forestry.
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E. Community Forestry Section Organization

The chart below shows these same positions in an organization chart format.

Community For ester E

Secretary |l

Community Arborist ey e

Training Prune Crew ﬂ Training Prune Crew ﬂ
Planting Crew ﬂ Planting Crew E
Watering & CIean-upCrewﬂ Watering & CIean-upCrewﬂ

Figure 5-1 Shows Community Forestry Section Organization Chart
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F. Division of Urban Forestry Organization

Figure 5-2 Shows the Division of Urban Forestry Organization Chart
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Section 5.03 Reporting

Fundamentally, the Division of Urban Forestry must be able to prepare reports that
document the progress being made on meeting the milestones contained within the 5-Year
Work Plan. The purpose of these Reports is to track the work being done using reporting
periods that allow for timely adjustments to be made to priorities, staffing, and contracts to
meet the milestones of the Work Plan. A second very valuable purpose is to generate
historical cost data for each Work Plan task that can be used to make adjustments to future
year Work Plans and associated budgets as needed.

The requirements for these reports include:
1. Schedule for Implementation of Each Year's Work Plan

a. The first task of the Community Forester is to submit a Schedule of milestones for
completing the tasks identified for that year’s work plan

b. This should be submitted to the Urban Forester and approved within the first month
of the Work Plan Year

2. Information to Report

a. Reports should summarize the progress made on implementing the Work Plan as
per the Schedule and should itemize:

i. Work Plan tasks completed
ii. Problems causing delays in completing Work Plan tasks as per the Schedule
iii. Service Request Calls

iv. Work Requests created
V. Work Orders Scheduled
(1) Differentiate between contracted work and in-house work
Vi. Work Orders Completed
(1) Differentiate between contracted work and in-house work
Vii. New Trees Planted by tree size and Grow Space Size
viii. Trees Removed by species and size
iX. Tree Replacement Plantings by tree size
X. Training Prunes completed
Xi. Routine Prunes completed
Xii. Corrective Prunes completed
Xiii. Trees watered by watering truck

Xiv. Hazard Tree Evaluations completed by Community Forestry Section
XV. Tree Planting Plans Reviewed
xvi.  Tree Protection Plans Reviewed

3. For each of the items listed in #2 above, the following data is needed:
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a.

Quantities of work units completed (applies to street tree maintenance tasks such as
training prunes and routine prunes for which the work unit is a single tree), reviewed
(applies to various types of plans that have been reviewed), logged (applies to
service requests calls that have been received and logged)

For work performed by City staff, actual person hours expended for the quantity of
work units completed for each task — this information can be used to generating
average hours spent per task for performance benchmarking and monitoring, and to
forecast future resource needs

For work performed by Contract such as Routine Prunes, the Report should include
the unit cost and the total cost for all units completed by task

4., Format

a. For each item the quantities should be summarized by:

d.

i Month
ii. Quarter-to-date
iii. Year-to-date

For the same periods listed above a column should be allocated to indicate the
percent (%) of that Task category completed relative to what was scheduled for
completion that period

The full set of tasks listed in Item #2 above should be reported on for each Council
District

All of the required information should be presented in a Council District Report Form
and City-Wide Report Form

5. Submittal Process and Presentation

a. Reports should be generated by the Division Administrative Assistant
b. Monthly Reports should be distributed to the

I. Urban Forester

ii. Horticulture Services Manager

iii. Community Forester

iv. Arboriculture Section Head

V. Nursery & Landscape Section Head

Quarterly Reports should be distributed to the parties listed in Item #5.b. above and
to

i Each Council District and the
ii. Director of Parks and Recreation

Year-end Reports should be distributed to all of the parties listed in Items #5.b. & 5.c.
above
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Section 5.04 Information & Data Maintenance

Currently, the Division of Urban Forestry does not have a functioning Street Tree Asset
Management System. Without such a system the Division cannot maintain the street tree
data nor a history of work performed on the street tree assets. Without such a system in
place the Division will be unable to monitor the progress of the Work Plans presented in
Chapter 6.00, nor will it be able to generate reports on that progress. This System will also
be linked so that changes to data or work history can be synchronized within the Street Tree
Layer in the City’s ArcGIS.

Functional Specifications

As a result of a thorough street tree asset information needs analysis for the Division of
Urban Forestry, and with due consideration of the stated preferences of the City and County
of Honolulu Information Technology Dept., the following functional specifications have been
developed for an urban forest information management system for the Division:

1) Software should be Windows-based

2) Software should not be a custom-built “one-of-a kind” system — it should be provided by
an outside vendor with extensive experience in providing working systems similar in kind
to the one that will be provided for Honolulu

3) Software vendor must have an ongoing and viable software development program
4) Software vendor must have an ongoing user support and training program

5) Software must provide an intuitive interface that gives a call-taker the appropriate steps
needed to gather all the information needed to record a complete work request.

6) Software must work with at least the following database engines:
a) Access
b) SQL
c) Oracle

7) Software must reside on a City network server

a) It must be configurable both within and across departments with public works asset
management responsibilities

8) Software must provide linkage with the City's GIS
a) Software should work “dynamically” with the City’s ArcView GIS.

i) In other words, the link between the GIS and databases should be “live” such
that when one of the software modules is running concurrent with the GIS then
changes made to the particular asset in the software module will appear
immediately in the GIS.

i) Assets can be assigned locations in the ArcView GIS with the corresponding
coordinates automatically appearing in the database program

iii) Any SQL-or ODBC-style databases that contain location information should also
be displayable using the software’s mapping module.

TUFMP Phase Il Report 236 1/30/2003



L.E. Smith Consulting CONFIDENTIAL

9) Software must have the capability of tracking and reporting of the asset information
required by the Governmental Accounting Standards Board Statement 34 (GASB34)

a)

This should include the following assets in addition to street and park trees:
i) Pavement
(1) Roadways
(2) Sidewalks
(3) Curb & Gutter
i)  Signs
iii)  Signals
iv) Road Markings
v)  Bridges
vi)  Water-related infrastructure
vii) Sewer-related infrastructure

viii) Lighting-related infrastructure

10) Software must be capable of managing work activities needed to repair and replace
assets and include the tracking of:

a)
b)

c)

Labor
Materials

Equipment associated with these activities

11) Software must be completely customizable and configurable by the user to conform to
existing business practices as necessary. This would include modifications or additions

to:

a)
b)
c)
d)
e)
f)
9)

Forms
Fields
Reports
Menus
Toolbars
Filters

Actions

12) Software must have the capability of providing “Universal Data Forms”

a)

b)

The user has the option of storing same or similar forms as separate files on a
workstation or network

These files can be shared with other departments or used with other modules of the
system

13) Software must have the ability to share a database among departments or transported
out of the office for data collection, maintenance or inspection use.
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a) Upon returning to the office data synchronization capabilities will modify or add the
updates to the main database.

14) Software must provide a module that allows data from a barcode scanner to
automatically populate fields in the appropriate asset software module

15) Software must provide a module that allows the user to download and store images from
any TWAIN-compliant digital camera or scanner to any of the asset management
modules.

16) Software must provide a module that automatically reads distances directly from an
attached distance measuring instrument mounted in the user’s field inspection vehicle
into the appropriate asset management software module
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Section 5.05 GIS Integration

The information/data maintenance, work management and reporting system(s) deployed by
the Division of Urban Forestry should be capable of being integrated with the City and
County of Honolulu ArcGIS. The following information should be viewable in the City’'s
ArcGIS.

1. All City-maintained street trees should be viewable as a distinct layer

2. Within this layer the Community Forester should be able to view the following
information as distinct layers:

a.

b
C.
d.
e
f

s«

K.

Tree Species

Each Tree Size Data Fields — DBH, Height, Canopy Spread
Each “Grow Space” related fields

Any data query performed using the data management system
Trees by Council District

Trees by Neighborhood Board District

Exceptional Trees

Tree plantings approved as part of a subdivision plan

Proposed street tree plantings as part of the Street Tree Maintenance Work Plans for
each Council District

Trees identified as scheduled for
i. Training Prune

ii. Routine Prune

iii. Corrective Prune

Trees for which work has been completed as scheduled in Item 2.j. above

3. Other City departments that have coordination responsibilities with the Division of Urban
Forestry should have read only access to these same views

4. Any data or work history changes made to the Division of Urban Forestry
information/data maintenance and work management system should automatically
synchronize with the street tree layer in the City's ArcGIS
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Section 5.06 Street Tree Maintenance Practices

A. Pruning

Analysis of the tree pruning operations of the Urban Forestry Division found that contracted
street tree pruning is more cost effective and time efficient. There are several possible
reasons for this:

1. Contracts are for contiguous areas — crews are scheduled to prune all of the trees along
assigned streets

2. Contracts are competitively bid, which keeps the per tree pruning cost as low as the
market will allow

3. Contractors can more easily release employees that do not perform to their standard or
that regularly fail to report for work

Conversely, city crews usually perform work on individual work requests that require
immediate attention, and that often are not aggregated together by street blocks on a
consistent basis. It is very difficult to release non-performing employees and hire new
employees to replace them. The process can often take over six (6) months. This presents
difficult challenges for the Field Superintendent charged with assigning and routing crews on
a daily basis. There is also a tremendous amount of administrative staff time spent working
on these ‘human resource’ issues.

The Urban Forestry Division should take the following steps to improve the administration of
tree pruning activities for the City and County of Honolulu:

1. Implement a new Street Tree Asset Management System

2. Use the new Street Tree Asset Management System to prepare City Council District
based Tree Pruning Contracts for FY 2003/2004

3. Use new Street Tree Asset Management System to prepare City Council District

based Tree Removal & Replacement Contracts for FY 2003/2004 based on the
recommendations in Chapter 3.00 — tree removal and replacement work should be
separated into separate contracts or work orders from tree pruning work

4, Add a new pruning practice called Training Pruning that will be administered out of
the newly created Community Forestry Section

5. Add a new pruning practice called Corrective Pruning that will be administered out of
the existing Arboriculture Section of the Division of Urban Forestry — this work will be
performed by city crews dispatched out of this same Section

Pruning Standards

In general, and as per industry standards, the fewer and smaller the cuts made to a tree the
better for its overall health and structural integrity. All street tree pruning specifications for
contracted tree pruning or for pruning performed by City staff will be based on that principle.
The requisite industry standards are contained in the following Appendices of Volume Il of
this Report. These standards apply to pruning practices for all Street Trees, Exceptional
Trees and Protected Trees.
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Routine Pruning

As was discussed in Chapter 3.00 of Volume | of this Report, street trees were classified by
Maintenance Need. Trees not classified as needing to be removed and replaced, were
given one of two types of pruning need classifications — Routine Prune or Training Prune.
The former was given to nearly all trees that were in Fair or better condition and that were
over six (6) inches in DBH and over 15 feet in Height. Routine Pruning typically consists of
“Crown Cleaning” and “Crown Thinning”.

Sometimes a degree of “Crown Reduction” and “Crown Raising” has been performed.
There are several reasons for this. One is that past “topping” practices have created poor
branch attachments in the uppermost portions of tree crowns. Such attachments are
considered too likely to fail, requiring that branches emanating from such locations be
removed. The result is a crown reduction. Second, trees with large canopies that grow over
roadways used by high profile trucks, especially at the curb lane, are subject to damage if
their branches start to droop below 11 to 13 feet above the street pavement surface. If this
occurs it is preferable to prune off such branches rather than have them broken off by the
high profile trucks. By pruning them off the cut can be done properly and has a better
chance of healing over. Trees identified as needing this type of “correction” should be
scheduled for a “Corrective Prune” rather than a “Routine Prune”. If the branch is removed
by the vehicle tearing it off, the damage is usually much greater and of an extent that the
tree is not likely to properly heal over.

Crown Reduction should be more restricted than has been the custom in Honolulu. Such
trees that have received such treatment in the past should be reevaluated to see if they are
more properly candidates for “Corrective Pruning” to attempt to restore the crown, a practice
otherwise known as “Crown Restoration”.

All tree work should continue to be supervised by Qualified Arborists as per the current
Division of Urban Forestry contract specifications. Additionally, all crew foreman should be
Certified Tree Workers.

Climbing practices should not injure the tree. In particular, spikes should not be used for
climbing trees, except in the case of Coconut Palms that cannot be reached with a bucket
truck.

Whenever possible, trees should be pruned in a ‘species-specific’ manner to promote the
natural shape of the tree.

Corrective Pruning

Generally speaking, trees in ‘Poor’ or ‘Fair’ Condition should be considered to be
“distressed” in some fashion. It may be because of dieback in the crown foliage, foliage
discoloration that may be an indicator of some nutrient deficiency, foliage discoloration
and/or disfiguring that may be associated with the presence of some disease or pest,
mechanical injury, girdling, or poisoning. Monitoring of distressed trees is now the
responsibility of the Community Arborist. To avoid additional injury or worsening of the
condition, the following measures should be taken for such trees:

1. Foliage Discoloration or Disfigurement:
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a. The Community Arborist should perform a more thorough evaluation of the tree to
determine, if possible, the cause behind the symptoms

b. If determination is made as to what is causing the condition then the Neighborhood
Arborist should prescribe a treatment if one is available

c. If no treatment is available and the tree is in ‘Poor’ Condition then the tree should be
scheduled for removal and replacement

d. If no treatment is available and the tree is in ‘Fair’ Condition then the tree should be
monitored to see if condition worsens or improves

i. If the latter then schedule pruning of any deadwood and a complete Crown
Cleaning

ii. If the condition worsens, then schedule the tree for removal and replacement
2. Injury or Disturbance

a. If a tree has been damaged by injury or disturbance, delay pruning until deadwood
becomes evident.

b. Then schedule and perform Crown Cleaning
3. Neglect

a. Trees that have received little or no care or maintenance or that still exhibit poor
structure as a result of past improper pruning practices should be identified and
scheduled for crown thinning, reduction of end weights or entire crown restoration

i. Any street tree that exhibits such poor structure, regardless of vigor of foliage
growth, should be categorized as in no better than ‘Fair’ Condition, and such
correction to the Tree Condition should be made within the street tree database
as soon as possible.

Training Pruning

The average life expectancy for trees growing in harsh urban conditions is 7-10 years.
While the favorable year round growing conditions here in Honolulu should naturally extend
this life expectancy, other factors, such as the high percentage of very small planting
spaces, prevent the somewhat favorable physiographic conditions from significantly
extending the expected life expectancy. Nevertheless, by taking care to prune trees early in
their street life, their overall structure and health can be significantly improved at a fraction of
the cost of later corrective pruning of mature or distressed trees (assuming the tree survives
that long without the ‘training prune’). This type of pruning is often referred to as ‘Training
Pruning’.

The following steps should be taken for all newly planted street trees, regardless of whether
they are planted as part of a removal and replacement project or a new tree planting project:

1. All young trees should be pruned during the second or third year after planting to
improve their structure, and only minor crown cleaning every 2-5 years thereafter.

2. Do not top the main leader except to position the lowest main branch.
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a. Other branches should be spaced at least 18-inches apart to alleviate a tight
grouping of branches.

3. Select permanent branching and allow temporary low branching on the lowest part of the
trunk to remain.

B. Watering

There is currently no regular watering schedule that directs the activities of the existing
watering trucks. There are a total of four (4) water tank trucks assigned to the Urban
Forestry Division; however, only three (2) are available on most days. These trucks are
supposed to be used for watering newly planted street trees that are not installed with an
automatic irrigation system. There is no policy that specifically calls for automatic irrigation
systems to be installed as part of street tree planting projects. The vast majority of street
trees are located in some type of parkway ‘grow space type’, and can be watered through
the use of any irrigation system located on the adjacent private property.

It is clear from the analysis of Honolulu’ ‘physiographic’ existing conditions that newly
planted street trees will need supplemental irrigation at least during the ‘establishment’
period. For trees planted in existing parkways that are irrigated by the adjacent property
owner, that existing irrigation system could suffice as the source of supplemental water.
However, for street tree plantings in existing parkways or tree wells that are not connected
to an existing functioning irrigation system, alternative means of providing supplemental
water should be provided. While watering trucks are currently the method of choice in these
circumstances, alternative means of providing water should be further investigated.

Since most new street tree plantings will now be planned for and managed through
coordination with the Council District, this new body should work with property owners along
streets where new plantings are being planned. The objective should be for the property
owners to take real responsibility for providing supplemental water for the newly planted
street trees at least during the establishment period. It is also an opportunity to introduce
some new watering systems.

One such system that should be explored is a ‘gravity feed irrigation system’ that can be
deployed street block by street block. Since most available planting spaces are located in
parkway planting strips between the curb and sidewalk, it is relatively inexpensive to install
irrigation pipe, intake pipes and valves and plastic reservoir tanks. This is because there is
no need to remove and replace concrete in order to prepare the trench and pits in which the
irrigation hardware needs to be installed. Such a system should first be deployed in select
areas as a ‘Pilot Project’ to better evaluate which methods will yield the best results in terms
of performance reliability and low cost.

C. Fertilization

There is no quantitative data on the amount of money or time spent by the City and County
of Honolulu to fertilize street trees. However, anecdotal evidence would suggest that very
little time or money is spent fertilizing established street trees. Depending on the tree
planting specifications for new subdivision or property redevelopment/development
originated street tree plantings, some fertilization is done at the time the street tree is
planted.
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If applied correctly, fertilization can accelerate the growth of street trees (providing there are
no other limiting factors such as lack of adequate water). Depending on the situation this
may or may not be desirable. For example, Rainbow Shower trees are known to put out
significant new flushes of vegetative growth, especially in climatically wet years. This growth
can become hazardous and require more frequent pruning, thereby increasing the cost of
maintenance.

Fertilization is best used to correct a nutrient deficiency that is negatively affecting the tree’s
ability to produce healthy foliage and root growth. The best evidence of such deficiencies is
often visible in foliage discoloration. Such indicators should be documented for any tree
displaying such discoloration that is not otherwise associated with the presence of particular
disease/pest. For this purpose another field should be added to any newly deployed street
tree asset management data base.

D. Pest & Disease Control and Plant Health Care (PHC)

The street tree inventory does not currently contain any data on the presence or absence of
pest and diseases at individual street tree locations. However, data fields should be added
to the database that can be used to update individual tree records as part of the ‘Street Tree
Asset Management Information and Data Maintenance’ task discussed in later Sections of
this Chapter. Monitoring the street tree population for potential problems, as well as for
existing insect and disease problems that may be in their earliest stages, is imperative to
any pest and disease control program.

Control of insect and disease problems on street trees is best accomplished through a
program of integrated pest management, otherwise known by the acronym “IPM” (Miller,
1997). The process begins with selecting species and cultivars resistant to insect and
disease problems. It continues with the planning and management for a diverse overall
street tree population as per ISA Diversity Guidelines. Ensuring that all trees are pruned as
per proper pruning guidelines and specifications is also part of this program. This prevents
damage or wounds to a tree that could make them more susceptible attacks by pest or
disease. Trees with vigorously growing crowns are often able to better defend themselves
from infestation by insects.

An important aspect of IPM is prompt removal of declining and diseased trees. This is often
the only means of effectively controlling the spread of a pest or disease to other trees. In a
worst case scenario, by adhering strictly to the ISA Diversity Formula Honolulu not lose
more than 10% of its street tree population in any short period of time. This assumes that a
particular pest or disease could kill or severely threaten all species within the either the
Leguminosae Family (best represented by species of the Cassia genus of trees) or the
Bignoniaceae Family (best represented by species of the Tabebuia genus of trees), but not
both at the same time. Members of each of these “Family” of trees represent just over 10%
of the documented street tree population in Honolulu. However, such a loss can be
prevented through a strict monitoring program and a clearly defined removal policy that
directly addresses only trees that are infested with a particular identifiable pest or disease.

A recent refinement of IPM is plant health care (PHC) (Harris, Clark, Matheny 1999). This
approach considers the whole plant (in this case, the whole tree) in relation to its growing
environment over its entire life. The areas addressed by a PHC program are:

¢ Site and plant selection
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e Site preparation

e Planting and early care

e Managing nutrient, water, and aeration levels
e Pruning

¢ Monitoring plant performance

¢ Pest management

e Preventing or moderating plant problems

e Knowing when plants should be replaced

The results of a PHC program should include improved landscape performance and function
(in this case street trees); increased efficiency and effectiveness of maintenance; and
conservation of existing plants.

A PHC approach to Honolulu street tree management should accomplish the following for
streetscape environments containing existing trees:

e Inventory existing street trees as to species, location, size, condition, and care needed to
maintain the health of trees in good condition and return plants in less than good
condition to good health and safety

¢ Identify quality existing trees for preservation

¢ Review and revise site plans for grading, building and road placement, utility runs,
special landscape features, and construction sites to preserve the desired number of
existing street trees with minimum disturbance

¢ Relocate endangered trees to new locations
e Treat trees to be preserved or relocated to enhance health and structure
e Specify construction procedures to preserve existing trees and future tree planting sites

¢ Monitor construction to ensure that all workers understood the importance of the trees to
be saved and that existing trees are maintained in good health during construction

e Prepare and implement a program of care for the period following construction
For newly planted street trees, a PHC program should accomplish the following:

e Ensure that nursery plants meet specifications as to root circling and tree health, vigor
and structure

¢ Inspect planting and staking practices, including removal of support stakes as soon as
trees are able to safely stand without support

e Inspect tree root collars for depth of planting, circling and kinked roots, presence of
girdling rope or wire, and the condition of the main roots

o Determine the extent, capacity, and condition of the irrigation system and water quality

o Examine the soil as to its texture, structure, degree of compaction, uniformity with depth,
and presence of soil pests
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Report on the condition of the street trees and the steps needed to improve or maintain
existing conditions, the possible levels of continuing maintenance programs, and the
costs involved in the different possibilities

Finally, a PHC program is also considered a maintenance program:

Monitor vigor, structure, safety, appearance, and the presence of diseases and insect
pests, as well as beneficial organisms

Implement appropriate procedures to maintain trees at desired vigor and disease
organisms and pests at acceptable levels

Prune mature trees and train young trees in a timely manner to ensure strong structure
and effective landscape function and appearance

Monitor staking and remove support stakes soon after the trees can safely stand without
support

Maintain mulch and irrigation systems

Provide written and possibly photographic records of monitoring observations, work
performed, assessment of results, and recommendations for future work; all notations
should be dated and the reporter identified
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Chapter 6.00 Street Tree Five-Year Work Plan

Section 6.01 Overview

The following five (5) Year Work Plan contains the yearly projections of the primary street
tree maintenance activities across all Council Districts in the City and County of Honolulu.
The costs shown in each of the Tables are for Street Tree Maintenance only. The costs do
not reflect all of the costs associated with the Division of Urban Forestry. The Division is
currently comprised of two Branches, a Horticulture Services Branch and Botanical Gardens
Branch. The Work Plans do not account for any of the costs of the Botanical Gardens
Branch. Currently, the Horticulture Services Branch is further divided into two (2) Sections —
the Arboriculture Section and the Nursery & Landscape Section. The bulk of the existing
street tree maintenance responsibilities are carried out within the Arboriculture Section.
Much of the Nursery & Landscape Section responsibilities are not related directly to street
tree maintenance. Most of the Arboriculture Section responsibilities are directly related to
street tree maintenance. Responsibilities not directly related to street tree maintenance are
directed to park maintenance and non-street tree related grounds maintenance activities.
These activities and their associated costs are not included in the Work Plans.

The activities and associated costs that are shown in the Work Plans are designed to
implement all of the recommendations made elsewhere in this Management Plan, including
the Work Management recommendations made in Section 5.02. These projected costs
cannot be directly compared to any similar costs available today. However, by deploying a
fully functioning Street Tree Asset Management System and the associated work
management and reporting functions, actual and accurate costs can be compared to the
projected costs found in the Tables below. Historical costs will be generated that can then
be used to make necessary adjustments to the Yearly Work Plans.
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Section 6.02 Goals

The overall Five (5) Year Work Plan is further designed to forward the overall goals of the
Honolulu Tropical Street Tree Management Plan. The following is a list of these Goals and
the Steps taken in the Work Plan to implement each of these Goals:

Goal 1 Make substantial progress towards fully stocking all of the available and viable
planting spaces along the public streets of the City and County of Honolulu

Goal 2

Goal 3

Step 1-

Step 2 -

Step 3 -

Step 4 -

Step 5 -

Create the Community Forestry Section within the Division of Urban
Forestry and staff with one (1) Community Forester and two (2)
Community Arborists to begin the development of a more aggressive
Community Tree Planting Program

Within Year 1 of the Work Plan utilize the newly deployed Street Tree
Asset Management System and its link to the City’s ArcGIS to prepare
Community Tree Planting Plans for each City Council District

Staff and dedicate one (1) Tree Planting Crew within the new
Community Forestry Section in Year 1 of the Plan and a second Tree
Planting Crew by Year 3 of the Plan

Dedicate two (2) Training Prune Crews within the new Community
Forestry Section in Year 1 of the Plan

Reallocate the second Training Prune Crew to Routine Pruning by
Year 4 of the Plan once the backlog of Training Prunes have been
completed. This will add a crew to handle the substantially increased
work load of Routine Prunes that is expected by that time.

Make substantial progress towards increasing the canopy cover per public street
tree maintained in the City and County of Honolulu

Step 1 -

Step 2 -

Step 3 -

Have the Community Forester and Community Arborists institute the
Training Prune Program as noted in Goal 1 above, the objective of
which is to improve the structure of young trees to allow their
respective canopies to grow naturally full with structural integrity. This
will minimize the necessity to reduce canopy later to reduce structural
hazards.

Have the Community Forester and Community Arborists identify
species that do not require yearly tree pruning and lengthen the
pruning cycle on trees of those species

Plant as many “medium size” species in the available planting spaces
as possible — limit the planting of “small size” species trees to planting
spaces under overhead utilities and in planter strips less than three
(3) ft. wide

Ensure that the existing street tree and Exceptional Tree resources are fully
protected against loss due to construction or other impacts

Step 1-

Have the Community Forester and Community Arborists administer
and enforce the Tree Protection and Tree Removal and Replacement
recommendations of this Management Plan
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Goal 4

Goal 5

Goal 6

Goal 7

Ensure that the more restrictive Tree Removal and Replacement recommendations
of this Management Plan are administered properly and that all trees that must still
be removed are replaced within the same year in kind and value

Step 1 - Have the Community Arborists enforce the requirement that any
request for a Removal be accompanied by a Hazard Tree Evaluation
and Tree Replacement Report as outlined in Chapter 5 Tree Removal
and Replacement of this Management Plan

Ensure that the backlog of Training Prunes are addressed as soon as possible

Step 1 - Staff the new Community Forestry Section with two (2) dedicated
Training Prune Crews

Implement a Corrective Prune Program to correct as many structural defects in the
existing street tree population as possible

Step 1 - Dedicate two (2) Corrective Prune Crews within the Arboriculture
Section of the Division of Urban Forestry

Implement administrative procedures that assures that only the “right tree is planted
in the right place”

Step 1 - By creating the Community Forester and Community Arborist
positions the Plan has dedicated resources to review all tree planting
plans regardless from where they originate, and as per the
recommendations of Chapter 6 Street Tree Planting Plan

Step 2 - These recommendations make it mandatory that the Division of Urban
Forestry review all such plans — this includes Street Tree Planting
Plans for projects being managed by other City and County
Departments

Step 3 - Use the new Street Tree Selection Criteria found in Chapter 6

Goal 8 Accomplish all of the above as cost efficiently as possible

Step 1 - Continue to use contractors to perform the Coconut Pruning and the
Routine Pruning

Step 2 - Deploy the new Street Tree Asset Management System prior to
implementation of the Year 1 Work Plan

Step 3 - Utilize this new System to prepare Work Orders/Schedules for both
contract crews and in-house crews dedicated to Training Pruning and
Corrective Pruning so that this work is performed in a proactive
manner rather than a less efficient reactive manner

Step 4 - Ensure that these Work Orders/Schedules are available to
administrative staff fielding service request calls so that callers can be
informed immediately when their trees are scheduled for street tree
maintenance activities

Step 5 - Identify tree species that do not need yearly Routine Pruning — the
goal is to move 25% of the street tree population away from yearly
pruning to at least every other year Routine Pruning
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Step 6 - By implementing the Training Prune Program more trees will grow in a
structurally sound way that minimizes the need for more frequent
Routine Pruning

Step 7 - By creating the Community Forester and Community Arborist
positions, there are dedicated resources to ensure that only the right
trees are planted in the right place — that is large or medium size trees
are not planted under overhead utility lines that will require more
costly pruning as they mature

All of the aforementioned Steps have been accounted for in the Five (5) Year Work Plan.
Though the recommendations in the Honolulu Tropical Street Tree Management Plan will
result in greater overall cost to manage the street trees of Honolulu, the performance of this
sector of the Honolulu Urban Forest is greatly enhanced. Moreover, as will be seen below,
the actual cost increase to Street Tree Maintenance will just about keep pace with cost of
living increases when measured as a per street tree cost.
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Section 6.03 Work Plan Assumptions & Summary

A.  Work Plan Summary

During Year One of the Plan, all of the initial costs associated with creating the Community
Forestry Section as outlined in Table 8.1 above will be absorbed. None of the positions
being created are completely new; all of positions identified for this Section are currently on
the books as “Vacant”. However, the Division of Urban Forestry does have a budget
allocation in the current fiscal year that can accommodate most if not all of the costs with
filling these positions.

Each Yearly Work Plan Table contains the following cost categories:
1. Removals

2. Planting

Coconut Pruning

Routine Pruning

Corrective Pruning

Training Pruning

N o g bk~ w

Administration

a. Includes Division of Urban Forestry administrative costs devoted to the Horticulture
Branch of the Division

8. Community Forestry Section Staffing

a. Includes one (1) Community Forester, two (2) Community Arborists and one (1) Sr.
Clerk Typist for first two (2) years of the Work Plan

b. Two (2) Community Arborists are added in the third year of the Work Plan
9. Arboriculture Section costs not directly covered in Cost Items #1-8 above

a. Includes Arboriculture Section Head, one (1) inspector, two (2) Emergency Work
Crew (also handles misc. service requests, special projects, and approved root
pruning), three (3) watering trucks and drivers

For the street tree maintenance tasks (Iltems #1-7 above) there is also an indication of
whether the task is being performed by contractors or in-house crews or staff. As can be
seen the projected costs and staff and contractor allocations are based on all of the
Removals, Coconut Pruning and Routine Pruning being performed by contractors. For the
most part this reflects the current practice. The major exception is that there is still too many
Routine Prunes being performed by in-house staff in response to service requests for work
on trees that may or may not be within existing contract areas. The lack of a Work
Management System requires that these sites be inspected because it is not possible for
staff receiving these calls to quickly check to see if work is already scheduled for such trees.
By deploying a Work Management component during the overall deployment of the Street
Tree Asset Management System this inefficiency can be eliminated and close to 100% of
the Routine Prunes should be able to be scheduled as part of newly configured Routine
Prune contracts.
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Within the Removal, Routine Prune and Corrective Prune categories there is a further
division by Height Size Class. The Division of Urban Forestry does not currently require
their contractors to bid or report their costs by Height Size Class. However, there are
differences in the time it takes to perform the same task on a small tree versus a medium
size tree versus a large tree. It will be important going forward to be able to track the costs
by Height Size Class so as to capture data that will explain why certain per unit maintenance
costs will increase as the overall stature of the street tree component of the urban forest
increases.

B. Work Plan Assumptions

Since Corrective Pruning is not a task that has been performed as such, there is no
historical cost data from which to project costs by Height Size Class. Such data should be
captured as part of the Reporting function of the new Street Tree Asset Management
System. The costs shown were developed by assuming that two Arboriculture Section
crews could perform the indicated quantity of Corrective Prunes for the year shown. The
unit cost shown is therefore a derived cost.

The following assumptions were used to define productivity for tasks performed by in-house
crews:

1. There are 200 Crew Days per year available for productive work

a. This accounts for crew days lost to vacation, sick days, holidays, training, and
administrative duties

Each Planting Crew can fully install eight (8) - 15 gal. street trees per day
Each Planting Crew can fully install 12 — 5 gal. street trees per day

Two full time Training Prune Crews are required to perform all Training Prunes for the
first three years — this is to handle the current backlog

5. One part time Training Prune Crew is required thereafter to handle the Training Prunes
required for the quantity of newly planted trees projected in this Plan for the remaining
two years of the 5 Year Plan

6. As previously noted, it is assumed that two (2) Arboriculture Section crews are required
to perform the amount of Corrective Pruning identified in the this Plan

C. Yearly Work Plan Cost Comparison Matrix

The following Yearly Work Plan Cost Comparison Matrix summarizes the yearly total costs
of Street Tree Maintenance. Unit costs have been developed to show the changes in costs
relative to the following:

1. The total number of street trees maintained

2. The total number of street tree sites (includes documented vacant planting sites that
have not yet been planted by the end of the respective Plan Year)

3. Per capita street tree maintenance cost (assumes Honolulu population of 800,000
people)
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Yearly Work Plan Cost Comparison Matrix

Projected Yearly,| Street Public| Cost per[ Cost per Per Capita

Work Plan % Cost Trees Street Street Street| Maintenance

Year Costs| Increase| Maintaine Tree Tree| Tree Site Cost
2004 $2,497,088 51,443 74,909 $49 $33 $3
2005 $2,521,961 1%] 53,643| 74,909 $47 $34 $3
2006 $2,839,273 13%| 56,108 74,909 $51 $38 $4
2007 $3,234,668 14%| 59,850 74,909 $54 $43 $4
2008 $3,536,721 9%]| 64,469| 74,909 $55 $47 $4

Table 6-1 Summarizes the Yearly Costs of the Five (5) Year Work Plan

There are several key conclusions that can be drawn from the content of this Matrix:

1. There is a total street tree maintenance cost increase of $1,039,633 or 42% from Year 1
to Year 5 of the Five (5) Year Work Plan

2. However, the street tree population also increased in numbers by 25% over the same
period

3. The per street tree cost of maintenance increase over that same period by only 13% or
an average of 2.6% per year

a. This should be considered a very minimal cost for the amount of increase in street
tree performance as a result of implementation of the recommendations contained in
this Management Plan
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D. Street Tree Height Size Comparison From Year One to Year Five

Examination of the changes in the distribution of street trees among the different tree height
size classes as can be seen in the tables and charts below illustrate that the canopy size of
the street tree population has increased significantly over the course of the Five (5) Year
Work Plan.

Figure 6-1 Shows the Relative Distribution of Street Trees by Height Size Class at Year 1 of the Street
Tree Maintenance Five (5) Year Work Plan
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Figure 6-2 Shows Relative Distribution of Street Trees by Size Height Class at End of Year 5 of
the Five (5) Year Street Tree Maintenance Work Plan
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Section 6.04 Year One Work Plan

The priorities for the Year-One Program are:

1.

2
3.
4

8.
9.

Remove all dead trees
Remove/grind all stumps
Plant replacement trees for trees that have been removed

Explore the possibility of developing a “Joint DPR-HECO Street Tree Maintenance
Program”, the purpose of which is to:

a. ldentify a species list for use when planting street trees under different types of
overhead utility configurations

b. Move towards a coordinated street tree utility line clearance program where only one
crew pruning trees under overhead electrical wires per pruning cycle

Establish and implement the new street tree pruning contract geographic areas

Utilize the newly implemented Street Tree Asset Work Management System to generate
schedules for the new street tree pruning contracts

Adjust pruning specifications within these contracts to clarify what is required for
“Corrective Pruning”, and which trees within the “Schedule” of trees to prune this part of
the specification will apply to

Maintain the twice per year pruning schedule for Coconuts

Identify species for which a pruning cycle of longer than one year may be appropriate

10. Prioritize street tree planting activities for three (3) ft. wide planter strips only

a. Exceptions can be made if planting plans for other size planter strips have already
been approved for

i. Special Design Districts

ii. Vision Team Projects

iii. Traffic Calming Projects

iv. New Subdivision Street Tree Planting Projects
v. Redevelopment Projects

vi. Other Projects as may be identified

11. Use 15 gal. size tree planting stock for installations in 3 ft. wide planter strips

12. Begin contract growing of 5 gal. planting stock for use in street tree planting in one (1) ft.

wide and two (2) ft. wide planter strips in Years 3, 4, 5 of the Work Plan
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Year One Street Tree Maintenance Work Plan (Y2004)

Unit
2003/04 M aintenance Activity SizeClass | Quantity] Cost|] Total Cost
Removals 00 - 15 ft. 592 $100 $59,200
Assume that 100% of these Removalswill be |15 - 30 ft. 58] $100 $5,800
done by Contract 30 - 45 ft. 17] $450 $7,650
45 - 60 ft. 8l $775 $6,200
>60 ft 0| $775 $0
Total Removals 675 $78,850
New Planting by Staff 25 gal. $282 $0
New Planting by Contract 25 gal. $300 $0
New Planting by Staff 15 gal 1600 $100 $160,000
New Planting by Contract 15 gd 600 $120 $72,000
New Planting by Staff 5gal $39 $0
New Planting by Contract 5 gal $45 $0
Replacement Planting by Staff 25 gal. $282 $0
Replacement Planting by Contract 25 gal. $300 $0
Total Planting 2200 $232,000
Coconut Pruning All Sizes 5482  $20 $109,640
Assumethat all Coconut Pruning will be done
through Contract
Routine Pruning 0-15ft. 4138] $25 $103,450
Assume that 100% of Routine Pruning will be done |15 - 30 ft. 8804 $35 $308,140
through Contracts 30 - 45 ft. 4839 $50 $241,950
45 - 60 ft. 556 $75 $41,700
>60 ft. 217  $90 $19,530
Subtotal Routine 18554 $824,410
Corrective Pruning 15- 30 ft. 6395|No Historical Data
Assumes that 100% of Corrective Pruning will be |30 - 45 ft. 1380|No Historical Data
performed by Arboriculture Section crews 45 - 60 ft. 235|No Historical Data
>60 ft. 47|No Historical Data
Subtotal Corrective 8057] $31 $248,928
Training Pruning 00 - 15 ft. 16854 $7 $112,872
Assumes that 100% of Training Pruing will be performed by
Community Forestry Section Staff
Total All Pruning 48,947 $1,295,850
Administration $225,756
New Community Forestry Section Staffing $230,892
Arboriculture Section Staff costs (not accounted for elsewherein the Work Plan) $433,740
Includes two crews dedicated to Emergency Response work, misc. service request calls not already
accounted for under Routine Pruning or Corrective Pruning costs, approved root pruning, non-contract
park tree pruning, and 3 watering truck drivers. It also includes inspectors required to develop pruning
contracts and to monitor the performance of those contracts, as well as inspection time for Special
Arboriculture Projects. Does not include Administration or Supervision costs associated with the
Botanical Garden Section or the Nursery Section of the Division.
Total All Activities& Staffing Related to Street Tree M anagement $2,497,088

Table 6-2 Shows Year One of the Street Tree Maintenance Work Plan (Fiscal Year 2004)
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Section 6.05 Year Two Work Plan

Activities in Year 2 of the Work Plan:

1.
2.

Reduce the number of tree removals to 10% of the newly planted street trees

This assumes that the backlog of Dead and Poor Condition trees recommended for
Removal during the Street Tree Inventory was handled in Year 1 of the Work Plan

This also assumes that there will be a “natural” attrition of 10% of all newly planted street
trees

Increase the number of new trees planted by 265 from Year 1

Continue to prioritize street tree plantings of 15 gal. trees in the three (3) ft. wide planter
strips

All replacement plantings for trees greater than 15 ft. in height will assume to be with 25
gal. trees

Continue to prune the Coconuts twice per year by Contract — assume no increase in the
number of Coconuts that need to be pruned

Assume increases in tree height size class distribution for the size classes larger than 0-
15 ft. as shown due to natural growth of trees in the smaller size classes

Assume that the same trees that received Corrective Prunes in Year 1 will require
additional Corrective Pruning in Year 2

10. All other costs remain the same
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Year Two Street Tree Maintenance Work Plan (Y2005)

Unit
2004/05 M aintenance Activity SizeClass | Quantity] Cost|] Total Cost
Removals 00 - 15 ft. 220 $100 $22,000
Assume that 100% of these Removalswill be |15 - 30 ft. 30| $100 $3,000
done by Contract 30 - 45 ft. 10| $450 $4,500
45 - 60 ft. 5| $775 $3,875
>60 ft 0| $775 $0
Total Removals 265 $33,375
New Planting by Staff 25 gal. $282 $0
New Planting by Contract 25 gal. $300 $0
New Planting by Staff 15 gal 1820 $100 $182,000
New Planting by Contract 15 gd 600 $120 $72,000
New Planting by Staff 5gal $39 $0
New Planting by Contract 5 gal $45 $0
Replacement Planting by Staff 25¢d. 45| $282 $12,690
Replacement Planting by Contract 25 gal. $300 $0
Total Planting 2465 $266,690
Coconut Pruning All Sizes 5482  $20 $109,640
Assume that all Coconut Pruning will be done
through Contract
Routine Pruning 0-15ft. 3104] $25 $77,588
Assume that 100% of Routine Pruning will be done |15 - 30 ft. 8959 $35 $313,548
through Contracts 30 - 45 ft. 5235 $50 $261,770
45 - 60 ft. 1040 $75 $77,993
>60 ft. 217 $90 $19,530
Subtotal Routine 18554 $860,068
Corrective Pruning 15- 30 ft. 6395|No Historical Data
Assumes that 100% of Corrective Pruning will be 30 - 45 ft. 1380|No Historical Data
performed by Arboriculture Section crews 45 - 60 ft. 235|No Historical Data
>60 ft. 47|No Historical Data
Subtotal Corrective 8057 $31|  $248,928
Training Pruning 00 - 15 ft. 16854 $7 $112,872
Assumes that 100% of Training Pruing will be performed by
Community Forestry Section Staff
Total All Pruning 48,947 $1,331,508
Administration $225,756
New Community Forestry Section Staffing $230,892
Arboriculture Section Staff costs (not accounted for elsewherein the Work Plan) $433,740
Includes two crews dedicated to Emergency Response work, misc. service request calls not aready
accounted for under Routine Pruning or Corrective Pruning costs, approved root pruning, non-contract
park tree pruning, and 3 watering truck drivers. It also includes inspectors required to develop pruning
contracts and to monitor the performance of those contracts, as well as inspection time for Special
Arboriculture Projects. Does not include Administration or Supervision costs associated with the
Botanical Garden Section or the Nursery Section of the Division.
Total All Activities $2,521,961

Table 6-3 Shows Year Two of the Street Tree Maintenance Work Plan (Fiscal Year 2005)
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Section 6.06 Year Three Work Plan

Activities in Year 3 of the Work Plan:

1.

10.

11.
12.

Continue to assume that the number of tree removals will be 10% of the newly planted
street trees

Increase the number of new trees planted by 1277 from Year 2

Continue to prioritize street tree plantings of 15 gal. trees in the three (3) ft. wide planter
strips, but also

Begin to plant trees in four (4) ft. or wider planter strips (25 gal. size) and
Begin to plant 5 gal. size “small species” trees in two (2) ft. wide planter strips
a. Utilize tree stock being grown through the Division’s contract growing program

All replacement plantings for trees greater than 15 ft. in height will assume to be with 25
gal. trees

Continue to prune the Coconuts twice per year by Contract — assume no increase in the
number of Coconuts that need to be pruned

Assume further increases in tree height size class distribution for the size classes larger
than 0-15 ft. as shown due to natural growth of trees in the smaller size classes

Assumes a reduction in the number of trees that need Corrective Prunes from Year 2 by
nearly half

Perform Training Prunes on all trees scheduled for the same in Year 2 plus the new
trees planted as part of the Year 1 Work Plan

Add two (2) additional Community Arborists
All other costs remain the same
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Year Three Street Tree Maintenance Work Plan (Y2006)

Unit
2005/06 M aintenance Activity SizeClass | Quantity] Cost| Total Cost
Removals 00 - 15 ft. 247 $100 $24,650
Assume that 100% of these Removalswill be |15 - 30 ft. 30| $100 $3,000
done by Contract 30 - 45ft. 10| $450 $4,500
45 - 60 ft. 5| $775 $3,875
>60 ft 0| $775 $0
Total Removals 292 $36,025
New Planting by Staff 25 gal. $282 $0
New Planting by Contract 25 gal. 500 $300 $150,000
New Planting by Staff 15¢gd 1847] $100 $184,650
New Planting by Contract 15 gal 600] $120 $72,000
New Planting by Staff 5 ga 750  $39 $29,250
New Planting by Contract 5gal $45 $0
Replacement Planting by Staff 25 gal. 45| $282 $12,690
Replacement Planting by Contract 25gal. $300 $0
Total Planting 3742 $448,590
Coconut Pruning All Sizes 5482] $20 $109,640
Assumethat all Coconut Pruning will be done
through Contract
Routine Pruning 0-15 ft. 1552  $25 $38,794
Assume that 100% of Routine Pruning will bedone |15 - 30 ft. 13708 $35 $479,780
through Contracts 30 - 45ft. 5925  $50 $296,270
45 - 60 ft. 1157 $75 $86,805
>60 ft. 2411  $90 $21,645
Subtotal Routine 22583 $1,032,934
Corrective Pruning 15 - 30 ft. 3407|No Historica Data
Assumes that 100% of Corrective Pruning will be 30 - 45 ft. 697INo Historical Data
performed by Arboriculture Section crews 45 - 60 ft. 118INo Historical Data
>60 ft. 24|No Historical Data
Subtotal Corrective 4244 $29 $124,464
Training Pruning 00 - 15ft. 19054 $6 $112,872
Assumes that 100% of Training Pruing will be performed by
Community Forestry Section Staff
Total All Pruning 51363 $1,379,910
Administration $225,756
New Community Forestry Section Staffing $315,252
Arboriculture Section Staff costs (not accounted for elsewherein the Work Plan) $433,740
Includes two crews dedicated to Emergency Response work, misc. service request calls not aready
accounted for under Routine Pruning or Corrective Pruning costs, approved root pruning, hon-contract
park tree pruning, and 3 watering truck drivers. It also includes inspectors required to develop pruning
contracts and to monitor the performance of those contracts, as well as inspection time for Special
Arboriculture Projects. Does not include Administration or Supervision costs associated with the
Botanical Garden Section or the Nursery Section of the Division.
Total All Activities $2,839,273

Table 6-4 Shows Year Three of the Street Tree Maintenance Work Plan (Fiscal Year 2006)
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Section 6.07 Year Four Work Plan

Activities in Year 4 of the Work Plan:

1.

10.

11.
12.

Continue to assume that the number of tree removals will be 10% of the newly planted
street trees

Increase the number of new trees planted by 877 from Year 3

Continue to prioritize street tree plantings of 15 gal. trees in the three (3) ft. wide planter
strips, but also

Increase the number of trees planted in four (4) ft. or wider planter strips (25 gal. size) by
50% over Year 3

Increase the number of 5 gal. size “small species” trees planted in two (2) ft. wide planter
strips by 75% (by 500) over Year 3

a. Utilize tree stock being grown through the Division’s contract growing program

All replacement plantings for trees greater than 15 ft. in height will assume to be with 25
gal. trees

Continue to prune the Coconuts twice per year by Contract — assume no increase in the
number of Coconuts that need to be pruned

Assume further increases in tree height size class distribution for the size classes larger
than 0-15 ft. as shown due to natural growth of trees in the smaller size classes

Maintain the same number of trees scheduled for Corrective Prunes from Year 3

Move the trees originally identified as needing Training Pruning in the Street Tree
Inventory to Routine Pruning in the 15-30 ft. size classes — assume that these trees only
need to be pruned every 2 years (so only 50% of these trees are scheduled for a
Routine Prune in the 15-30 ft. size class in Year 4 of the Work Plan)

Perform Training Prunes only on the new trees planted as part of the Year 2 Work Plan
All other costs remain the same
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Year Four Street Tree Maintenance Work Plan (Y2007)
Unit
2006/07 M aintenance Activity SizeClass | Quantity] Cost| Total Cost
Removals 00 - 15 ft. 374 $100 $37,415
Assume that 100% of these Removalswill be |15 - 30 ft. 30| $100 $3,000
done by Contract 30 - 45ft. 10] $450 $4,500
45 - 60 ft. 5| $775 $3,875
>60 ft 0| $775 $0
Total Removals 419 $48,790
New Planting by Staff 25 gal. $282 $0
New Planting by Contract 25 gal. 750 $300 $225,000
New Planting by Staff 15 gd 1974] $100 $197,415
New Planting by Contract 15 gal 600] $120 $72,000
New Planting by Staff 5 ga 12501  $39 $48,750
New Planting by Contract 5gal $45 $0
Replacement Planting by Staff 25 gal. 45| $282 $12,690
Replacement Planting by Contract 25gal. $300 $0
Total Planting 4619 $555,855
Coconut Pruning All Sizes 5482 $20 $109,640
Assumethat all Coconut Pruning will be done
through Contract
Routine Pruning 0-15 ft. 1552  $25 $38,794
Assume that 100% of Routine Pruning will bedone |15 - 30 ft. 21356] $35 $747,443
through Contracts 30 - 45ft. 77501  $50 $387,521
45 - 60 ft. 868] $75 $65,104
>60 ft. 180] $90 $16,234
Subtotal Routine 31706 $1,364,735
Corrective Pruning 15 - 30 ft. 3407|No Historica Data
Assumes that 100% of Corrective Pruning will be 30 - 45 ft. 697INo Historical Data
performed by Arboriculture Section crews 45 - 60 ft. 118INo Historical Data
>60 ft. 24|No Historical Data
Subtotal Corrective 4244  $29 $124,464
Training Pruning 00 - 15ft. 2465| $23 $56,436
Assumes that 100% of Training Pruing will be performed by
Community Forestry Section Staff
Total All Pruning 43897 $1,655,275
Administration $225,756
New Community Forestry Section Staffing $315,252
Arboriculture Section Staff costs (not accounted for elsewherein the Work Plan) $433,740
Includes two crews dedicated to Emergency Response work, misc. service request calls not aready
accounted for under Routine Pruning or Corrective Pruning costs, approved root pruning, hon-contract
park tree pruning, and 3 watering truck drivers. It also includes inspectors required to develop pruning
contracts and to monitor the performance of those contracts, as well as inspection time for Special
Arboriculture Projects. Does not include Administration or Supervision costs associated with the
Botanical Garden Section or the Nursery Section of the Division.
Total All Activities | | $3,234,668

Table 6-5 Shows Year Four of the Street Tree Maintenance Work Plan (FY 2007)
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Section 6.08 Year Five Work Plan

Activities in Year 5 of the Work Plan:

1.

10.

11.
12.

Continue to assume that the number of tree removals will be 10% of the newly planted
street trees

Increase the number of new trees planted by 838 from Year 4

Continue to prioritize street tree plantings of 15 gal. trees in the three (3) ft. wide planter
strips, but also

Increase the number of trees planted in four (4) ft. or wider planter strips (25 gal. size) by
33% (250 trees) over Year 4

Increase the number of 5 gal. size “small species” trees planted in two (2) ft. wide planter
strips by 66% (by 500) over Year 4

a. Utilize tree stock being grown through the Division’s contract growing program

All replacement plantings for trees greater than 15 ft. in height will assume to be with 25
gal. trees

Continue to prune the Coconuts twice per year by Contract — assume no increase in the
number of Coconuts that need to be pruned

Assume further increases in tree height size class distribution for the size classes larger
than 0-15 ft. as shown due to natural growth of trees in the smaller size classes

Maintain the same number of trees scheduled for Corrective Prunes from Year 4

Move all Manilla Palms, Sago Palms, Pygmy Date Palms and Arborvitae that have been
categorized as needing Training Prune over to the Routine Prune contracts as 0-15 ft.
size trees

Perform Training Prunes only on the new trees planted as part of the Year 3 Work Plan
All other costs remain the same
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Year Five Street Tree Maintenance Work Plan (Y2008)

Unit
2007/08 M aintenance Activity SizeClass | Quantity] Cost| Total Cost
Removals 00 - 15 ft. 462 $100 $46,192
Assume that 100% of these Removalswill be |15 - 30 ft. 30| $100 $3,000
done by Contract 30 - 45ft. 10| $450 $4,500
45 - 60 ft. 5| $775 $3,875
>60 ft 0| $775 $0
Total Removals 507 $57,567
New Planting by Staff 25 gal. $282 $0
New Planting by Contract 25 gal. 1000 $300 $300,000
New Planting by Staff 15gd 2062] $100 $206,192
New Planting by Contract 15 gal 600] $120 $72,000
New Planting by Staff 5 ga 17501  $39 $68,250
New Planting by Contract 5gal $45 $0
Replacement Planting by Staff 25 gal. 45| $282 $12,690
Replacement Planting by Contract 25gal. $300 $0
Total Planting 5457 $659,132
Coconut Pruning All Sizes 5482] $20 $109,640
Assumethat all Coconut Pruning will be done
through Contract
Routine Pruning 0-15 ft. 5701 $25 $142,519
Assume that 100% of Routine Pruning will bedone |15 - 30 ft. 23821] $35 $833,718
through Contracts 30 - 45ft. 77501  $50 $387,521
45 - 60 ft. 868] $75 $65,104
>60 ft. 180] $90 $16,234
Subtotal Routine 38320 $1,554,735
Corrective Pruning 15 - 30 ft. 3407|No Historica Data
Assumes that 100% of Corrective Pruning will be 30 - 45 ft. 697INo Historical Data
performed by Arboriculture Section crews 45 - 60 ft. 118INo Historical Data
>60 ft. 24|No Historical Data
Subtotal Corrective 4244  $29 $124,464
Training Pruning 00 - 15ft. 3742 $15 $56,436
Assumes that 100% of Training Pruing will be performed by
Community Forestry Section Staff
Total All Pruning 51788 $1,845,275
Administration $225,756
New Community Forestry Section Staffing $315,252
Arboriculture Section Staff costs (not accounted for elsewherein the Work Plan) $433,740
Includes two crews dedicated to Emergency Response work, misc. service request calls not aready
accounted for under Routine Pruning or Corrective Pruning costs, approved root pruning, hon-contract
park tree pruning, and 3 watering truck drivers. It also includes inspectors required to develop pruning
contracts and to monitor the performance of those contracts, as well as inspection time for Special
Arboriculture Projects. Does not include Administration or Supervision costs associated with the
Botanical Garden Section or the Nursery Section of the Division.
Total All Activities $3,536,721

Table 6-6 Shows Year Five of the Street Tree Maintenance Work Plan (Fiscal Year 2008)
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VOLUME IIl: APPENDICES

Distribution of Trees and Vacant Planting Sites in Council District 4
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Appendix S. References

Arboriculture/Urban Forestry Practice & Science

1.

10.

11.

Harris, R.W., Clark, J. R., Matheny, N.P., 1999. “Arboriculture — Integrated Management
of Landscape Trees, Shrubs, and Vines”. Prentice-Hall, Inc.

Phillips Jr., L.P., 1993. “Urban Trees — A Guide for Selection, Maintenance, and Master
Planning”. McGraw-Hill, Inc.

Watson, Gary W., Himelick, E. B., 1997. “Principles and Practice of Planting Trees and
Shrubs”. International Association of Arboriculture

Shigo, Alex L. 1986. “A New Tree Biology: Facts, Photos, and Philosophies on Trees
and Their Problems and Proper Care”. Shigo and Trees, Associates

Shigo, Alex L. 1986. A New Tree Biology Dictionary: Terms, Topics, and Treatments
for Trees and Their Problems and Proper Care. Shigo and Trees Associates, Inc

Merullo, Victor D. and Valentine, Michael J. 1992. “Arboriculture and the Law”.
International Society of Arboriculture

American National Standards Institute. 1995. “ANSI A-300: Tree, Shrub and Other
Woody Plant Maintenance — Standard Practices”. American National Standards Institute

National Arborist Association. 1988. “Pruning Standards for Shade Trees”. National
Arborist Association

Hoefer, Philip J.; Himelick, Dr. E.B.; DeVoto, David F. 1990. “Municipal Tree Manual”.
Municipal Arborists and Urban Foresters Society, a special interest group of the
International Society of Arboriculture

Miller, Robert W. 1997. “Urban Forestry: Planning and Managing Urban Greenspaces,
2" Edition”. Prentice-Hall, Inc.

Council of Tree & Landscape Appraisers. 2000. Guide for Plant Appraisal, 9" Edition”.
International Society of Arboriculture.

Hawaii Trees/Geography/Climate/Landscape/Soils

12.
13.

14.
15.

16.

17.

18.

Morgan, J.R., 1996. “Hawaii — A Unique Geography”. The Bess Press, Inc.

The Outdoor Circle, 1991. “Majesty Il: The Exceptional Trees of Hawaii”. The Outdoor
Circle.

Miyano, Leland, 1997. “Hawai'i's Beautiful Trees”. Mutual Publishing.

Sohmer, S.H., Gustafson, R. 1987. Plants and Flowers of Hawaii”. University of Hawaii
Press.

Rauch, Fred D. and Wessich, Paul R. 2000. “Plants for Tropical Landscapes: A
Gardener’s Guide”. University of Hawaii Press.

Hargreaves, Bob, Hargreaves, Dorothy, 1964. “Tropical Trees of Hawaii”. Hargreaves
Company

Hargreaves, Bob and Dorothy, 1958. “Hawaii Blossoms”. Ross-Hargreaves.
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19. College of Tropical Agriculture & Human Resources, 1998. “Hawai'i Plant Source Guide
1998-1999". College of Tropical Agriculture & Human Resources.

Horticulture

20. Staff of the L.H. Bailey Hortorium, Cornell University. 1976. “Hortus Third: A Concise
Dictionary of Plants Cultivated in the United States and Canada”. MacMillan Publishing
Company, New York.

21. Editors of Sunset Books & Sunset Magazine. 1995. “Sunset Western Garden Book”.
Sunset Books Inc., Menlo Park, California.

Urban Forestry/Ecological Design

22. Arnold, Henry R., 1993. “Trees in Urban Design”. Van Norstrand Reinhold.

23. Moll, Gary, Young, Stanley, 1992. “Growing Greener Cities”. Living Planet Press

24. McHarg, lan, 1969. “Design with Nature”. The Falcon Press.

25. Bradley, Gordon A. Ed. 1995. “Urban Forest Landscapes — Integrating Multidisciplinary
Perspectives”. University of Washington Press.

Parkways

26. Proceedings of the Second Biennial Linear Parks Conference, 1987. “Parkways: Past,
Present, and Future”. Appalachian Consortium Press.

27. Little, Charles E., 1990. “Greenways for America”. The John Hopkins University Press.

28. Community Assistance Team (CAT) Project American Society of Landscape Architects
Prairie Gateway Chapter, 1991. “Metro Green: Kansas City Metropolitan Greenway
System”.

Streets/Pedestrians

29. Calthorpe, Peter, 1993. “The Next American Metropolis”. Princeton Architectural Press.

30. Untermann Richard K., 1984. “Accommodating the Pedestrian: Adapting Towns and
Neighborhoods for Walking and Bicycling”. Van Nostrand Reinhold Company Inc.

31. Jacobs, Allan B., 1993. “Great Streets”. Massachusetts Institute of Technology.
Journal Articles and Other Research Publications

32. Clark, James R.; Matheny, Nelda P.; Cross, Genni; Wake, Victoria. A Model of Urban
Forest Sustainability. In: Journal of Arboriculture 23(1) pp. 17-30.

33. Ridings, W. H. Phytophthora bud Rot of Coconut Palm; 1972; Pathology Circular No.
115. 2 p. Available from: Florida Dept. of Agriculture, Div. of Plant Industry, P. O. Box
1269, Gainesville, FL 32602.

34.Berry, R., 1993. Nature and culture: Building community from the ground up. In:
American Forests (Ed.). 6th National Urban Forest Conference, Minneapolis, MN. Pp.
226-228.
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,
45,

46.

47.

48.

49.

50.

51.

Bone, P. Master Gardener and trees: the volunteer in urban forestry. In: Proceedings of
the 2nd National Urban Forestry Conference, Cincinnati. Oct. 1982. Washington, DC,
American Forestry Association. Pp. 287-281.

Buchanan, E.L., 1991. Who should conduct street tree inventories. In; American Forests
(Ed.). 5th National Urban Forest Conference, Los Angeles, CA. Pp. 155-158.

Chiosso, T.E. Mobilizing volunteer and community support. In: Proceedings of the 2nd
National Urban Forestry Conference, Cincinnati, Oct. 1982. Washington, DC, American
Forestry Association. Pp. 83-85.

Evans, L. 1993. People empowerment through trees 1: ShadeMakers. In: American
Forests (Ed.). 6th National Urban Forest Conference, Minneapolis, MN. Pp. 135-136.

Hoefer, P.J., 1992. Special planting considerations. In: Rodbell, P.D., ed. Proceedings of
the 5th National Urban Forest Conference, Los Angeles, Nov. 1991. Washington, DC,
American Forestry Association. Pp. 172-173.

lles, Jeffery K., 1998. Inclusive urban and community forestry programs: Using all of
your community’s cultural resources. In: Journal of Arboriculture 24(6):316-321.

Lindhult, M.S. and H.D. Ryan, Ill. 1988. Street tree management: the next generation. In:
Arbor Age 3(7): 12-20.

McBride, J.R. and D.J. Nowak. 1989. Urban park tree inventories. In: Arboricultural
Journal 13:345-361.

McPherson, E.G., 1993. Monitoring Urban Forest Health. In: Environmental Monitoring
and Assessment 26:165-174.

Moll, G., 1987. The state of our city forests. In: American Forests 93:61-64.

Skiera, R.W. 1993. Building urban forestry structure in a community. In: American
Forests (Ed.). 6th National Urban Forest Conference, Minneapolis, MN. pp. 246-247.

Summit, J. and E.G. McPherson, 1998. Residential tree planting and care: A study of
attitudes and behavior in Sacramento, California. In: Journal of Arboriculture 24(2):89-
97.

Westphal, L.M. 1993. Urban forestry volunteers and effective outreach. In: Society of
American Foresters 1993 National Convention Proceedings. Indianapolis, Indiana. pp.
436-441.

Nowak, D.J.; Rowantree, R.A.; McPherson, E.G.; Sisinni, S.M.; Kerkmann, E.R.;
Stevens, J.C. 1996. “Measuring and Analyzing Urban Tree Cover”. Landscape and
Urban Planning 36: 49-57

Tschantz, B.A. and Sacamano, P.L. 1994. “Municipal Tree Management in the United
States. Davey Resource Group and Communication Research Associates, Inc. 58 pp.
plus appendix.

Benedict, Mark A. and McMahon, Edward T. 2001. “Green Infrastructure: Smart
Conservation for the 21st Century”. Sprawl Watch Clearinghouse Monograph Series

Maco, Scott E. and McPherson E. Gregory. 2002. “Assessing Canopy Cover over
Streets and Sidewalks in Street Tree Populations”. In: Journal of Arboriculture
28(6):270-276.
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Location Specific Ordinances/General Plans/Community Plans/Master
Plans/Management Plan/Specific Plans

52. City of Palo Alto, California. 2001. “Tree Technical Manual, First Edition”. Palo Alto,
California Dept. of Planning and Community Environment.

53. City of Eugene, Oregon. 1992. “Urban Forest Management Plan. Eugene, Oregon
Public Works Dept. and Maintenance Division

54. City of Portland. 1995. “Portland’s Urban Forestry Management Plan”. City of Portland,
Oregon Parks and Recreation Dept.

55. City of Sacramento. 1994. “Sacramento Urban Forest Management Plan”. City of
Sacramento, California Neighborhood Services Dept.

56. City of Los Angeles. 1996. “City of Los Angeles Landscape Ordinance”. Los Angeles,
CA Planning Dept.

57. City of Thousand Oaks Oak Tree Ordinance 937-NS, Section 5 Chapter 14

58. City of Thousand Oaks Oak Tree Preservation and Protection Guidelines, Resolution
No. 87-93

59. City of Thousand Oaks Forestry Master Plan

60. City of San Diego, 1987. “San Diego Municipal Code Division 7 — City-Wide Landscape
Regulations”

61. Planning Dept. City of San Diego, 1986. “User's Guide to the City of San Diego’s
Landscape Regulations”.

62. City of San Diego Planning Dept., 1989. “Landscape Technical Manual”. City of San
Diego.

63. City of Pasadena, 1989. “A City of Gardens: Pasadena Design Ordinance for Multi-
Family Housing”. City of Pasadena.

64. California Dept. of Forestry and Fire Protection, Urban Forestry Program. April 1999.
“Guidelines for Developing and Evaluating Tree Ordinances”.

65. Fazio, James R. (Ed.). “How to Write a Municipal Tree Ordinance”. Tree City USA
Bulletin 9

66. World Forestry Center. 1993. “An Introductory Guide to Community and Urban Forestry
in Washington, Oregon and California.”

67. World Forestry Center. 1993. “A Technical Guide to Urban and Community Forestry”
68. Washington Community Forestry Council. 1994. “Community Forestry and Urban
Growth: A Toolbox for Incorporating Urban Forestry Elements Into Community Plans.”
69. Thompson, Richard, Pillsbury, Norman, Hanna, Richard. 1994. “The Elements of

Sustainability in Urban Forestry.”
70. Grey, Gene W. 1993. “A Handbook for Tree Board Members.”

Street Tree Guidelines/Tree Planting Guidelines/Tree Care Guidelines

71. City of Los Angeles DWP, TreePeople. 1992. “Smart Planting for the New Urban
Forest.”

72. TreePeople with Andy and Katie Lipkis, 1990. “A Citizen Forester's Guide: The Simple
Act of Planting a Tree”. Jeremy P. Tarcher, Inc.

73. City of Portland Parks and Recreation Urban Forestry Program, “Street Tree Planting &
Establishment Guidelines”

74. City of Portland Parks and Recreation Urban Forestry Program, “Guidelines for Pruning
Young Shade Trees”
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75. City of Portland Parks and Recreation Urban Forestry Program, “Guidelines for Mature
Tree Care”

76. Street Tree Seminar. 1988. “Street Trees Recommended for Southern California”.
Street Tree Seminar, Inc.

77. City of Seattle Urban Forest Coalition in collaboration with Arai/Jackson Architects &
Planners. 1998. “A City Among the Trees: An Urban Forestry Resource Guide.
Academy Press, Inc.

Honolulu Planning Guidelines and Master Plans

78. City and County of Honolulu Dept. of Transportation, April 1999. *“Honolulu Bicycle
Master Plan”.

79. City and County of Honolulu Dept. of Planning and Permitting, 1998. “Honolulu Green
Streets Project Final Report”.

Honolulu Specific Urban Forestry Related Policies/Ordinances/Rules and
Regulations

Many of the documented policy information concerns either tree planting standards
generated from the Green Streets Project or the identification and protection of Exceptional
Trees. The following policies, regulations and ordinances have been obtained and
reviewed:
80. 1984 Amended Rules and Regulations for Community Recreational Gardening Program
81. Revised Ordinances of the City and County of Honolulu 1990
a. Chapter 10 — Rules, Regulations, Charges and Fees for Public Parks and
Recreational Facilities
b. Chapter 18 — Fees and Permits for Building, Electrical, Plumbing and Sidewalk
Codes
Chapter 21 — Land Use Ordinance
Chapter 22 — Subdivision of Land
Chapter 24 — Development Plans
Chapter 29 — Streets, Sidewalks, Malls, and other Public Places
g. Appendix 21-F — Kakaako Special Design District (KSDD)
82. City and County of Honolulu Standard Detail R-28 Revised — Sidewalk Details, Sept.
1984
83. City and County of Honolulu Land Use Ordinance (LUO) — Ordinance No. 99-12 —
Effective Date: May 10, 1999
84. City and County of Honolulu DPR “Rules and Regulations Relative to Planting and
Maintenance of Street Trees
85. City and County of Honolulu DPR “Rules Relating to Planting and Maintaining Street
Trees
a. Rule 1 — contains same definitions as contained in previous item
b. Rule 2 - “General Guidelines” — not included in previous item
c. Rule 3 —“Policies and Procedures for Planting and Maintaining Street Trees” — some
overlap with information in Item 17.c.v. above.
86. Official Street Tree List — there are a total of 40 trees on this list
87. DPR City and County of Honolulu Standard Specifications for Landscaping (Revised
Sept. 1999)

~ 0 oo
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88. DPR City and County of Honolulu Standard Specifications for Landscaping (Revised
Jan. 2002)

89. DLNR Adoption of Chapter 13-107 Hawaii Administrative Rules, May 15, 1997 —
“Threatened and Endangered Plants”

90. The following three documents are related to the identification and protection of
Exceptional Trees in Hawaii —
a. HRS (Hawaii Revised Statutes) — Chapter 58 Exceptional Trees
b. Revised Ordinances of Honolulu — Article 13 — Protective Regulations for Exceptional

Trees
c. City and County of Honolulu DPR — Rules and Regulations Regarding The Pruning
of Exceptional Trees

91. 94-173.R94 — Honolulu City Council Policy Resolutions Approving Mayor’s Directive No.
94-1

92. ORD54.00B, Revised Ordinances of Honolulu 1990 Relating to Exceptional Trees

93. Memorandum To: William Balfour, Dir. DPR From: Jan Naoe Sullivan, Dir. DPP Subject:
Amendments to the Street Tree Rules and Regulations

94. Standards and Procedures for the Planting of Street Trees July 1999, DPP City and
County of Honolulu

95. Memorandum To: Architects, Engineers, Developers and Agencies From: Randall K.
Fujiki, AIA, Dir. DPP Subject: Subdivision Street Standard
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