City Council

Goal Setting Session

Agenda
October 24, 2012 at 6:30 P.M
Police Department Training Room

Call to Order

Police Department Yearly Review

Budget Direction - Fiscal Year ending 4-30-14
Cass Avenue and 75" Street Development
Specific Business Recruitment

Capital Improvements Plan Guidelines

Emerald Ash Borer-Treatment Options

Adjournment




CITY OF DARIEN
MEM O

TO: City Council, City Clerk, City Treasurer

FROM: Kathy Weaver, Mayor
Bryon D. Vana, City Administrator

DATE: October 19th, 2012

SUBJECT: Goal Setting Agenda and Background -October 24th, 2012,
6:30pm, police training room

The agenda has been prepared for the goal setting session scheduled for October 24th, 2012. This
memo includes a summary of these topics and additional background information on some of the
topics. If a topic has an * next to it then additional material is included in the packet.

1 Police Department Yearly Review*

Chief Brown will provide an overview of his first year with the department. He will focus on
management changes that have been implemented and future items that will be reviewed.
Included with the packet is a separate outline for this topic.

2 Budget Direction - Fiscal Year ending 4-30-14%

The counci! prepared a number of goals for me to prioritize this year. One goal was to cut 10%
from each department in next year’s budget. Staff is asking the council to discuss this goal and
provide additional clarification to the staff.

3 Cass Avenue and 75" Street Development

The Council will be asked to discuss their thoughts on how to proceed with the development of
the City owned property at 75" and Cass.

4 Specific Business Recruitment

Alderman Avci asked the Council to discuss if the City should be more proactive in aggressively
recruiting certain types of businesses. He said that if the council agrees to do that then they can
discuss reserving some of the revenue generated, by the sale of the parcel to Chase, for that

purpose.

5 Capital Improvements Plan Guidelines*

The council will review the capital projects listed in the CIP Guidelines to determine if any
projects should be added or deleted during the upcoming budget preparation for FYE 4-30-14.

*

6 Emerald Ash Borer-Treatment Options
Staff will review Ash tree treatment options dealing with Emerald Ash Borer.




Ttem 1

CITY OF DARIEN
MEMO

TO: Mayor, City Council, City Clerk, City Treasurer
FROM: Bryon D. Vana, City Administrator
DATE: October 19th, 2012

SUBJECT: October 24, 2012 Goal Setting- Police Departinent Review

The attached is an outline for the goal setting topic - yearly review of the police department.
The Chief will cover the following:

1 First vear assessment

Work environment

Policies

Budget

Staffing (allocation and scheduling)
Community Engagement

o0 e

2 Looking forward

a. Future allocation of personnel
b. K-9 unit donation— Lions Club

This outlines covers the topics identified by staff. Feel free to ask the chief questions on any
aspect of the department even if they are not listed on the outline.




Darien Police Department

Annual Review

1  First Year Assessment

A

1)

2)

3)
4)

5)

6)

7)

Work Environment

1) competitive salary and benefit package
2) New vehicles

3) Great firearms training

4} Available on-duty work out period

5) Officers select days off

6) Guaranteed one weekend off per month
7) Uniform allowance

8) Tuition Reimbursement

Department Policies

Implemented a policy that required officers who failed to meet the qualification
requirement be assigned to administrative duties. Additionally, the officer would
not be armed until such time as the officer successfully qualified.

Implemented a policy that logs every citizen complaint, formalizing the complaint
process and standardizing the format by which all internal investigations are to be
conducted.

Determined that gunshot residue testing was not used in incidents involving a
firearm. Changed policy to include GSR testing.

Determined that detective division was not measuring clearance rates. Developed
clearance rate document.

Implemented a policy changing the range qualification course of fire from a 50
round qualification course to a 30 round qualification course that is sanctioned by
the State of Illinois and used by the Illinois State Police.

Implemented a distracted driving policy to address the use of cellular and other
devices while operating police vehicles.

Implemented a traffic crash/damage to department vehicle oversight that provides
supervisory feedback, documentation, corrective action and remedial driving
instruction in a progressive manner.




C Budget Review

1) Improved monthly budget expense review process. Developed an expenditure
tracking protocel using QUICK BOOKS software. The current review system is
cumbersome, particularly for lower cost expenditures.

2) Identified and eliminated unnecessary purchases such as coffee, sun tan lotion
used at shooting range, pagers, and reduced the range qualification course from a
50 round course to a 30 round (state approved) course.

3) Implemented a policy requiring training to be conducted within the construct of
the individual officer’s shift wherever practical.

4) Implemented a policy requiring monthly reports on overtime expenditure.

5) Implemented a policy requiring monthly investigative status to include individual
and collective clearance rates, monthly reports from training indicating relative
costs and overtime accruals

D Staffing — Allocation and Scheduling

(Allocation)

1) Conducted workload/data/call distribution analysis to determine formula for
allocation and re-allocation of resources.

2) Determined that it was not the best means of allocating resources to staff all
three shifts with the same staffing levels,

3} Implemented a power shift that increased staffing when call volume is highest

4) Split the detectives into 2 shifts covering a larger span of time that a detective
is available.

(Scheduling)

The current scheduling method used is unique to Darien. Some of the uniqueness
stems from the collective bargaining agreement and the other stems from
previous police administrative direction.

1) Officer selection of days off creates several managerial problems including
working many consecutive days per work period.

2) Contract mandates that officers be off duty the weekend before, and after a
week of vacation.

3) Coupled with self-selection of days off all increase potential for overtime
accrual.

4) The 28 day work rotation cycle disrupts the human body’s circadian rhythm
and statistically reduces the life expectancy by 15 years over the course of a
CATEET.




5) Sergeants create schedules, officers self-submitting days off each police
pericd requires an inordinate amount of time being dedicated to an
administrative function.

6) Call distribution analysis indicated an approximate 23% increase in citizen
generated calls during peak season.

7) Currently 37.5% of employee vacation weeks are taken during peak summer
months which is the department’s busiest period.

E Community Engagsement

1) Developed a monthly informational newsletter directed toward citizens.

2) In pilot phase crime mapping implementation.

3) Evaluating alternatives to D.A.R.E. while still maintaining an educational and
law enforcement interface with students.

4) Community Engagement should not have one singular face, but should be part
of the organizational and operational fiber of the entire agency. Developing a
community policing component that utilizes all sworn officers as community
engagement agents.

5) Met with a variety of community groups to discuss strategies and ideas.

6) Facilitated response protocol training for employees of the library.

7) Met with various city and city affiliates to discuss problems and problem
solving, park district, library, schoo! superintendents.

8) Participated with DCCA as chair of county wide Heroin Task Force.

9) Currently working on a committee with Hinsdale South to host a community
drug awareness forum in early November.

10) Meeting with community groups from DuPage County to develop alternative
strategies to arrest for “at-risk” youth.

2  Looking Forward

A. Future allocation of personnel

Staff will present a current organizational chart and an organizational chart
illustrating ideas of future allocation of police personnel. The intent of this
discussion is to focus on how we allocate personnel and to provide the basis for
the number of personnel recommended at this time.

B. K-9 unit donation — Lions Club

The Lions Club attended a city council meeting with the idea of their organization
collection donations to maintain a second K-9 unit. The staff will discuss the
ongoing expense of maintaining a second K-9. Staff also requests the council
discuss if the city should accept local donations for this purpose.




Salaries as

CITY OF DARIEN
Employee Information List

City of Darien of 10/18/2012
2080 % 15,627.73 Family Coverage
2160 4 6,475.20 Sing! Coverage
Hire Date Position Last Name Rate Annual Salary Prior Year OfT Tolal Pay Health Insurance Def Comp Pensicn Mateh Medicare Tolul Comp
20.00% 1.45%

1/9/2002 Patrolman  BISCHOFF 403700 ¢ 87,199.20 ¢  263.60 & B87,462.89 ¢ 1562773 % 1,200 $17,439.84 $1,268.21 § 122,998.67
7118/1991 Patrolman  BOZEK * 42.8000 ¢ B9,024.00 ¢ 680153 $ 9582553 $ 647520 & 1,200 $17,804.80 $1,389.47 $ 122,655.00
11/16/2011  Chief of BROWN * 60.7100 4 126,276.80 4 126,276.80 % 1562773 ¢ 1,200 42525536  $1,831.01 % 170,150.90
4/22/1984  Sergeant = CAMPO 494200 ¢ 106,747.20 ¢ 20,415.23 $ 127,16243 % 6,475.20 § 1,200  $21,349.44 $1,B43.86 § 158,030.93
10/2(1986  Sergeant  CHEAURE 50.0900 ¢ 108,194.40 % 33,340,551 ¢ 141,534.91 $ 1562773 § 1,200  $21,638.88 $2,052.26 § 182,053.78
7/28/1988  Deputly Chief COOPER * 56.3700 ¢ 117,249.60 $ 117,249.60 $ 15627.73 ¢ 1,200 $23,44992 41,7001z 4§ 158,227.37
9/7/2005 Patrolman ~ DEYOUNG 403700 ¢ 87,199.20 $ 1,10690 % 8830610 % 1562773 % 1,200 $17,439.84 $1,280.44 $ 123,854.11
6/17/1991 Patrolman  FOSTER ~ 42.8000 5 89,024.00 4 1,652.63 $ 90,676.63 % 1562773 § 1,200 $17,804.80 §$1,31481 & 126623.97
4/131995  Patrolman  FOYLE-PRICE  41.1800 % 85654.40 $ 6,253.80 $ 9100820 $ 1562773 § 1,200  4$17,130.88 $1,332.67 § 127,199.48
9/27/201 Patrolman ~ GLOMB 411800 4 @8,948.80 ¢ 1B,419.57 % 107368.37 % 647520 $ 1,200 $17,789.76  %1,556.84 § 134,390.17
1/12(1996  Fatrolman ~ GREENABERG ~ 41.1800 ¢ 88,948.80 ¢ 30,709.70 % 119,658.50 § 1562773 §$ 1,200  $17,780.76  $1,735.05 $ 156,011.04
9/27/2000 Patrolman ~ HELLMANN 41.1B00 & g88,948.80 ¢ 1,506.80 $ 90,455.60 % 1562773 $ 1,200  $17,789.76  $1,311.61 $ 126,384.70
8/1@/2004  Patrolman  HRUBY 403700 ¢ B87,199.20 § 24,035.31 § 111,23451 §$ 15627.73 & 1,200 517,439.84 $1,612.50 § 147,114.98
3/25/2009 Patrolman  JUMP 329200 ¢ 71,107.20 $ 941625 $ 80,52345 % 647520 $ 1,200  $14,221.44  $1,167.59 $ 103,587.68
3/25/2008  Patrolman  KEOUGH 329200 ¢ 71,107.20 ¢ 58570 % 71,692.90 % 647520 $ 1,200  $14,221.44  $1,039.55 § 94,629.09
9/28/1889  Patrolman  KOSIENIAK 411800 4 88948.80 $ 9,033.12 $ 9798192 $ 647520 $ 1200  $17,789.76  $1,420.74 $ 124,867.62
1/23/1992  Patrolman  LISKA- 428000 ¢ 9244800 & 4,351.70 $  96,799.70 & - & 1,200 $1B4B9.60  $1,403.60 $ 117,892.50
8/4/1998 Patrolman  LISS 41.1800 ¢ B88,948.80 & 28,089.60 % 117,038.40 % - % 1,200 $17,789.76  $1,6087.06 & 137,725.22
8/27/2001 Patrolman  LOREK 41.1800 ¢ B88,948.80 § 19,284.03 ¢ 108,23283 ¢ 15627.73 $ 1,200 $17,789.76  $1,569.38 § 144,419.70
12/8/2010  Patrolman  MILAZZO 29.2000 ¢ 63,072.00 $ G5,662.81 % 6873481 % 1562773 ¢ 1,200  $12,614.40 $996.65 §  99,:73.59
12/20/1997  Patrolman  MURPHY 41.1800 ¢ 43,948.80 § 5913.74 % 94,86254 % 1562773 § 1,200 $17,789.76  $1,37551 § 130,855.54
g9/27/2001 Patrolman  NORTON 414800 ¢ 88,048.80 & 1401440 ¢ 102,963.20 ¢ 1562773 ¢ 1,200 $17,789.76  $1,492.97 % 139,073.66
8/2/1985 Sergeant  PICCOLI 50.0900 4 108,194.40 § 24,504.24 $ 132,698.64 $ 6,475.20 § 1,200  $21,638.88 51,92413 $ 163,936.85
11/40/1978  Sergeant  REED * 50.0900 ¢ 1p4,187.20 ¢ 7,706.10 $ 111,893.30 $ 15627.73 $ 1,200  $20,837.44 $1,622.45 % 151,180.92
11/40/2004  Pafrolman  RENNER 403700 % 87,199.20 % - & 87,199.20 $ 647520 § 1,200  $17,439.84  $1,264.39 $ 113,57B.63
8/20/1993  Sergeant  RENTKA S0.0900 ¢ 108,194.40 § 2944218 $ 137,636.58 $ 1562773 ¢ 1,200  4$21,638.88 $1,595.73 § 178,098.92
9/10/2008 Patrolman  RUMICK [l 347900 3 7514640 ¢ 051138 $ B5057.78 % 647520 $ 1,200  $15029.28  $1,233.34 4 10B,995.60
9/25/2002  Patrolman  SIMEK 40.3700 4 87,199.20 § 1,506.98 $ B8B,706.18 $ 1562773 § 1,200  $17,439.84 4$1,286.24 § 124,259.99
9/25/2002  Patrolman  SKWERES 403700 ¢ 87,199.20 $ 16,097.80 ¢ 103,257.00 % - % 1,200 $17,439.84 $1,497.B1 § 123,434.65
7/28/1088  Patrolman  STOCK 42.8000 4 97,448.00 ¢ 7,490.79 $ 99,93879 & - % 1,200  $1B,489.60 $1,449.11 § 121,077.50
9/17/1998  Patrolman  STUTTE 41.1B00 4 B8894B.80 § 24,486.38 % 113,435.18 $ 647520 $ 1,200  $17,789.76  $1,644.81 § 140,544.95
3fi511e85  Sergeant  TOPEL 50.0900 ¢ 108,194.40 $ 42,290.83 % 150,485.23 ¢ 1562773 $ 1,200  $21,638.88 $2,182.04 § 191,133.88
7/10/2001 Pairolman  YEOQ 411800 ¢ 8B8,948.80 3 23,416.10 $ 112,364.90 ¢ 647520 $ 1,200  $17,789.76  $1,629.29 § 139,458.15
1/3/2007 Patrolman ~ ZIMNY 366500 % /Y100UU L 4150280 $ 0066680 $ 647520 % 1,200  $15832.80 $1,314.67 § 115,489.47

$3,547,329.40 % 359,001.54 3 40,800 $621,623.36 $51,436.28 $ 4,620,190.58

Date: 10/19/2012, 9:34 AM

Page: 1




Police Staffing Allocation Summary

1 Sworn Police Staff

Position Authorized | Current Actual | Projected
Staff Staff Staff
Allocation
Chief i 1 1
Deputy Chief 1 1 1
Detective Sergeant 1 1 i
Patrol Sergeant 6 5 6
Patrol Officer 22 21 21
High School Resource 1 1 1
Officer
Dare/Public Info Officer 1 1 0
Detective Officer 3 3 2
Task Force Officer 0 0 1
TOTAL 36 34 34
2 Civilian Police Staff
Position Authorized | Current Actual Projected
Staff Staff Staff
Allocation
FT Records Clerk 3 5 4
PT Records Clerk 1 1 1
Community Service 1 1 1
Officer
Administrative Secretary 1 1 1
Crime Analyst 0 0 1
TOTAL 8 8 8




Projected
Organization

City

Administrator

Chief of Police

Deputy Chief of investigations
Police Sergeant
1
] [
\ . 1 High School Resource
Executive Secretary 2 Detectives Officer
1 Customer Service i_ 1Task Force | _| I:tglrltlge':gle
Cfficer Officer Analyst
4 Crossing Guards
Records
4-F.T.
1-P.T.
I i
Patrol Patrol Patrol
Sergeant Sergeant Sergeant
Jr. Patrol Jr. Patrol Jr.Patrol | |
Sergeant Sergeant Sergeant
7 Police 7 Police 7 Police
Officers Officers Officers




EXPLANATION OF ORGANIZATIONAL CHART-2013 PROJECTION:

0 1 Chief of Police-responsible for directing all aspects of department operations

o 1 Deputy Chief-performs In absence of Chief and is responsible for ensuring implementation of
policies and procedures, '

a. 1 Executive Secretary who reports to both Chief and DC
b. 1 €S0, Community Service Officer
c. The records sectlon consisting of:

1. 4full time records person

2. 1 part time records person ‘

o 1 lnvestigations sergeant- who reports directly to Chief and Deputy Chief, having dual
responsibilities, leads investigations unit and manages activities of follow-up investigators.
Investigations, serves as a support function to Patrol Operations. Responsible for identifying and
disseminating crime patterns and developing and implementing crime strategies in conjunction
with senior and junior sergeants on their respective shifts. Also responsible for the conduct of
complex internal investigations alleging officer misconduct. Under the supervision of the
Investigations sergeant will be;

a. 2 Detectives.

b. 1 TFO-Task Force Officer

¢. 1 SRO- High School resource officer
d. 1 Civilian Crimina] Intelligence Analyst

o 3 Senior Patrol sergeants who serve dual functions-responsible for all crime and disorder
conditions on their respective shift including, crime awareness, situational awareness, pre-
scheduling for planned events, managing overtime, collaborating with scheduling/schedules

a. 1 seniorsergeant serving as Training coordinator
b. 1 senior sergeant serving as coordinator for Auxiliary Officers
c. 1 senior sergeant serving as Coordinator for GEM coordinator

o 3 Junior Patrol Sergeants who serve in canjunction with the Senior Sergeant to co-manage ali
affairs of the respective shift and to serve in the place of the Senior Patrol Sergeant in his
absence. Additional duties as follows:

a. 1lr, sergeant as coordinator for Canine Program
b. 11lr. sergeant as coordinator for Range Master
¢. 1lr. Sergeant as coordinator for Traffic

o 21 Patrol Officers who report directly to the Senior and Junior patrol sergeants and are
responsible for traditional patrol functions, issuance of citations and all other duties associated
with the Patrol Function including making arrests, processing offenders, attending court, traffic
enforcement, attending community meetings, community engagement and other events during
duty hours. Additional duties as follows depending on specialty:

a. FTO-Field Training Officers -
b. Community Engagement

c. Canine

d. E.T-Evidence Technician




e. FIAT
f.  RANGE

TOTAL DEPARTMENT STAFFING 42 PERSONNEL
¥ B CIVILIANS*
a. 1 Executive Secretary
b. 1CS0O
€. 4 full time records personnel
d. 1 parttime records personnel
> 6 Patrol Sergeants
3. 3 senior sergeants
b. 3 Junior sergeants
¥ 1 Investigations sergeant
a. 2 sworn detectives
b. 1sworn SRO
¢. 1TFO
d. 1 criminal intelligence analyst*
# 21 Patrol Officers- including officers with dual roles
a, FTO
EVIDENCE TECHNICIAN
CANINE HANDLER
FIREARMS INSTRUCTOR
SWAT OPERATOR

P oo

8 Civilian Positions
32 sworn non-exempt positions
2 sworn exempt positions

42 TOTAL POLICE DEPARTMENT POSITIONS-34 SWORN POSITIONS-8 CIVILIAN POSITIONS




Current Organization

Deputy Chief

City Administrator

Chief of Police

D.A.R.E. Officer 1Cs0
Records i_ 4 Crossing
5 civilians Guards
1 Part time

Detecti
Szﬁgeatf Patrol Sergeant Patrol Sergeant Patrol Sergeant Patrol Sergeant Patrol Sergeant Patrol Sergeant
3 Detectives I-— 7 Police Offlcers 7 Police Officers == 7 Police Officers

E_ 1 School

Resource Officer

1 Budgeted
Officer




EXPLANATION OF ORGANIZATIONAL CHART-Current 2012:

0

1 Chief of Police-responsible for directing all aspects of department operations
1 Deputy Chief-performs in absence of Chief and is responsible for ensuring implementation of
policles and procedures.
a. 1 Executive Secretary who reports to both Chiefand DC
b. 1 €SO, Community Service Officer
€. The records section consisting of:

1, 5full time records person

2. 1 parttime records person
1 Investigations sergeant- who reports directly to Chief and Deputy Chief, having dual
responsibilities, leads Investigations unit and manages activities of follow-up investigators.
Investigations, serves as a support function to Patrol Operations. Responsible for identifying and
disseminating crime patterns and developing and implementing crime strategies in conjunction
with senior and junior sergeants on their respective shifts. Also responsible for the conduct of
complex internal investigations alleging officer misconduct. Under the supervision of the
investigations sergeant will be;

a. 3 Detectives
5 Patrol sergeants who serve dual functions-responsible for all crime and disorder conditions on
their respective shift including, crime awareness, situational awareness, pre-scheduling for
planned events, managing overtime, collaborating with scheduling/schedules

a. 1 sergeant serving as Training coordinator

b. 1 sergeant serving as coordinator for Auxiliary Officers

c. 1 sergeant serving as Coordinator for Range Instructor

d. 1 Sergeant serving as coordinator for OEM/Canine

e. 1 Sergeant serving as Traffic Coordinator
21 Patrol Officers who report directly to the Senior and lunior patrol sergeants and are
responsible for traditional patrol functions, issuance of citations and all other duties associated
with the Patral Function including making arrests, processing offenders, attending court, traffic
enforcement, attending community meetings, community engagement and other events during
duty hours, Additional duties as follows depending on specialty:
a. FTO-Field Training Officers
b. Canine
c. E.T-Evidence Technician
d. FIAT
e. Range Officer
1 Dedicated D.A.R.E, Officer




TOTAL DEPARTMENT STAFFING 43 PERSONNEL
¥ 8 CIVILIANS
a. 1 Executive secretary
h. 1CS0
€. 5 full thme records personnel
d. 1 parttime records personnel
» 5 Patrol Sergeants
a, 1D.AR.E Officer
¥ 1 Investigations sergeant
a. 3 sworn detectives
b. 1swornSRO
¥ 21 Patrol Officers- including officers with dual roles
a. FTO
EVIDENCE TECHNICIAN
CANINE HANDLER
FIREARMS INSTRUCTGR
SWAT OPERATOR
FIAT

P ap g

8 civilian posltians
32 sworn positions
2 Chief's Positions

42 TOTAL POSITIONS




Ttem 2

CITY OF DARIEN
MEM O

TO: Mayor, City Council, City Clerk, City Treasurer
FROM: Bryon D. Vana, City Administrator
DATE: October 19, 2012

SUBJECT: October 24, 2012 Goal Setting - Budget Direction - FYE 4-30-14

The council prepared a number of goals for me to prioritize this year. One goal was to cut 10%
from each department in next year’s budget. The council is asked to discuss this geal and provide
additional clarification to the staff. For example:

s Does this apply to capital projects?

» Are we to compare FYE 14 budget request to approved FYE 13 budget or audited actual
numbers?

» The capital improvements guidelines provide a framework to prepare budgets. What will
be done with any surplus after a 10% cut?

& Some police department expenditures are scheduled for this year such as filling vacant
positions, promotions, and adding a K-9 unit. Those expenses may be part of a reduction
under a 10% general reduction since they have ongoing costs. Would we hold off on
those expenses this year?

I'am requesting that the council ask the staff to make any across the board reductions, if any, after
the council has reviewed/discussed the draft FYE 14 budget next February. T believe my request s
will provide for a more productive and meaningful budget review process. Additionally, the
council has already given staff additional direction for the FYE 14 budget by approving the CIP
guidelines.

Thank you for your consideration,




Item 3

CITY OF DARIEN
MEM O

TO: Mayor, City Council, City Clerk, City Treasurer
FROM: Bryon D. Vana, City Administrator
DATE: October 19th, 2012

SUBJECT: October 24, 2012 Goal Setting-Town Center Development

At last year’s goal setting meeting the council discussed options for future development
of our Cass Avenue property. Since then we have closed on the sale to Chase. We have
also placed a for sale sign on the property which has generated several calls to the staff.

This project needs to be discussed again to reach a consensus on the goals and priorities.
Several discussion points include:

e Should the City consider a real estate broker to market and sell the remainder of
the property not used by Chase?

o Should the City budget for temporary aesthetic improvements including building
demolition and improvements to the grounds?

e Should the City sell the property out right for the highest price?

o Should we maintain/rehab the existing strip center as a revenue source?

If the council has other specific discussion points regarding this topic please forward
those to me. We then will forward to the council to review prior to the meeting.




Item 5

CITY OF DARIEN
CAPITAL IMPROVEMENTS PLAN GUIDELINES
FISCAL YEARS ENDING 4/30/14 TO 4/30/16

A capital improvement plan (CIP) is our multi-year plan identifying capital projects to be funded
or identified during the 3-year planning period. These CIP guidelines identifies each capital
project to be undertaken, the year the improvement project will be started, the amount of funds
expected to be expended in each year of the CIP and the way the expenditure will be funded. A
CIP also identifies non-core discretionary and expansion projects that a community may want to
initiate if funding becomes available. A CIP is not a static document. It should be reviewed
every year to reflect changing priorities, unexpected events and opportunities. The CIP should
include the maintenance, repair and rehabilitation of existing infrastructure as well as the
construction of new infrastructure. This may include capital items exceeding $75,000 such as
buildings, water system, roadways, bridges, storm water systems, and sidewalks.

There are several benefits for developing and adopting a Capital Improvement Plan. Not only
does the CIP become a management tool for the City Council and City staff, a CIP also provides
valuable information to the citizens, developers and businesses who are interested in the
development of the community, The CIP document will assist in leveraging available resources
through improved timing of projects, and coordinating City projects with those of other public or
private entities.

The CIP sets the general schedule within which public improvements are proposed to be
undertaken. The first year reflects the adopted Budget for the fiscal year. The remaining years
represent a schedule and estimate of future capital needs that may be funded given projected
revenue estimates. A proposed CIP is presented to the Municipal Services Committee and the
City Council as part of the annual budget process. A final CIP is presented to the City Council
and is adopted concurrently with the annual operating budget effective May 1 of each year.

This plan will illustrate:
1. identified projects
2. project prioritization
3. funding plan for projects.




1 IDENTIFIED PROJECT LIST

The city of Darien identifies capital projects in three categories:

A. Core projects: This category includes maintenance required to maintain existing
essential infrastructure in acceptable condition including streets (and related accessory
curb/gutter, storm water structures/ditches), sidewalks, buildings and grounds. To meet
the criteria of a core project, the project must be part of a multi year rating system such as
the road maintenance program or an urgent repair.

B. Non-core discretionary projects: This category includes maintenance required to
maintain existing non-essential infrastructure in acceptable condition including
entranceway sign replacement, street sign replacement, beautification projects to existing
buildings, rights of way, etc.

C. Expansion Projects: This category includes the construction of additional non-essential
infrastructure bike paths, new roads, land acquisition, new beautification projects.

A. IDENTIFIED CORE PROJECTS

PROJECT TITLE PROJECT DESCRIPTION

1 | Ditch storm  water
improvements — see
multi year rating plan

Storm water ditches within the public rights of way need to be
maintained on a scheduled basis to prevent them from silting
up and forcing water back onto the travel way surface, into the
sub base of the pavement, and onto private property. The city’s
ditch maintenance program is determined by the annual road
maintenance program.

Sidewalk replacement
— see multi year rating

Sidewalks are inspected on an annual basis. Sidewalks not in
compliance with safety standards are replaced annually.

multi year rating plan

plan

Road  crack  seal | Filling or sealing pavement cracks to prevent water from

maintenance —  see | entering the base and sub-base will extend the pavement life

multi year rating plan | by an estimated three to five years. The city roads are
mspected on an annual basis to determine the annual crack
filling schedule.

Curb and gutter | The concrete curb and gutter along municipal roads play an

improvements - see | important part of road maintenance. A functioning curb and

gutter ensures proper drainage of a road. In conjunction with
the annual road maintenance program the city inspects curb
and gutter and replaces it as needed.

Building/grounds
maintenance

The city maintains Approximately $21,000,000 in building
value and 20 acres of land. The buildings and grounds need to
be maintained on an as needed basis to ensure safety,




aesthetics, and efficient operations.

6 | Street maintenance | The city maintaing 70 miles of roads as outlined in the road
program — see multi | mamtenance program guide. The average life of an improved
year rating plan roadway is 12 years with additional road life possible with

additional preventive maintenance. The city’s current annual
road maintenance program includes approximately 4.5 miles
per year. Due to additional preventive maintenance, the road
program will be reduced overtime as conditions warrant.

7 | Bond payment Annual principal and interest payments on previous bond

issues are paid annually.
B. IDENTIFIED NON CORE
DISCRETIONARY PROJECTS
PROJECT TITLE PROJECT DESCRIPTION

1 | Welcome to Darien | Construction of between 5 to 9 Community Gateway signs
signs at Community | placed at entranceways to the community.
Gateways

2

3

4

5

6

C. IDENTIFIED EXPANSION PROJECTS
PROJECT TITLE PROJECT DESCRIPTION

1 | Streetscape The City’s Comprehensive Plan promotes improving the

Improvements 75" Street and Cass Avenue town center area by
constructing a number of streetscape improvements,
including paved crosswalks, landscaping in medians, and
other design treatments.

2 | Bike Plan In 2002 TranSystems Corporation prepared a feasibility

study on developing a municipal bicycle route system.
The study identified approximately twenty five miles of
bicycle paths that would create a network of on-street and
off-street bikeways that could be used by Darien residents.
3 | Informational Sign Electronic message board that would provide information
on City activities similar to the sign at Hinsdale South.

4 | New Sidewalk | Identify priority areas where new sidewalks should be

Construction constructed along critical pedestrian walkways




5 | Utility Line Burial Move power lines underground for those areas with
overhead electric lines

2 PROJECT PRIORITIZATION

Capital projects will be prioritized in the following order:

1. Core projects

2. Non-core discretionary projects

3. Expansion Projects

When prioritizing projects the following guidelines will be used:

Consistent with city goals

Linked to other projects

Planned as part of a multi year plan

Included in city comprehensive plan and other planning documents
Eligible for grant or special funding such as a special service area
Reduces liability

Results in more efficient operations

Promotes economic development

Improves public health and safety

Reduces operating budget

Facilitates intergovernmental cooperation

Specific ranking criteria within specific project categories

3 FUNDING PLAN

When developing a funding plan we analyze past, present and future trends in revenue
generation, debt levels, general economic factors, new and increased revenues, and project
reduction. The objective of the analysis is to determine the amount of funds available from
existing and future revenue sources to pay for capital projects. When looking at the cost of doing
a project we look at all the project costs; capital, operating and maintenance as well as looking at
the cost of not doing a project. If a project or maintenance is delayed, what will the cost of
construction be in the future, what are the current yearly operating and maintenance costs and
what is the lost opportunity cost to the municipality. Specific criteria we use when developing a
funding plan include:




¢ Project funding will be planned over a three-year period in conjunction with the approval
of the annual budget

» Surplus from the general fund, in excess of 3 months operating reserve, will be
transferred to the capital projects fund anmally

e The capital projects fund shall maintain a minimum fund balance of $500,000 in each
year of the three-year plan to be available for emergency projects

» Core projects will be funded prior to approving any non-core discretionary or expansion
projects over the 3-year planning process

* Revenue shall be estimated if it is reasonably planned to be received over the 3-year
period

e Revenue shall be considered sufficient for the 3-year plan when core projects are funded
and $500,000 is available for emergency projects

» Bonds will only be issued for projects once the core projects are funded and for projects
over $1,500,000 and have a useful life of at least 15 years.

If revenue is not sufficient for the 3-year period then the city shall have the option to:

¢ Reduce the scope of core projects
s Reduce operating expenses and transfer the savings to the capital projects fund

+ Increase revenues (examples include, but are not limited to, gas tax, real estate tax, home
rule sales tax)
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I

REVENUE
TRANSFER from GEH, Fuad
Tranefer from Cobt Fund
Transtor from Road Fund
BOND LEVY
GRANTS
sale of propary

BONDS

INTEREST

it
Al

TOTAL REVENUES

CAPITAL
DITCH PROJECTS
BIDEWALK REPLACEMENT
CRAGK SEAL PROGRAM
CURE & GLYTER PROGRAM
Bldfequlpment repalrs
BTREET RECONSTRUGTION
BOND FAYMENT
BEUB-TOTAL

PURCHASE OF FROPERTY
TOTAL EXPENDITURES
FISCAL YEAR BALANCE

BEG FLUND BALANGE
ENDING FUND BALANGE

CAPITAL PROJECTS FUND BUDGET

FOR THE YEAR ENDING 4/30/2013

ufizoz

| 1,600,000 5 3,000,000 5 3,000,000 2,600,000 5 2,000,000 1,500,000 § 1,300,000
5 43,285 § -5 - -5 - 5 -
5 aonE s -5 L. - 5 - 5 -

5 200,770 S 200,770 S 200,770 202,104 & 202,104 202,320 5 202,256
5 24,177 & -5 150,000 . 5 -5 - 5 -
5 856,875 1,800,000 5 1,500,000

4,539 - 10,000 4,060 - 4,000 - -

5 1,802,871 § 2,200,770 § 407,545 § 4806194 § 203,184 § 4,504,000 1,702,320 § 1,502,255
405,516,712 456,400 400, B30.6E BB4,541 - BE4,54) 730,000 750,000

7555 79,300 E1,57E.0D BT.530 67,630 - 75,250 78,850

40,010.80 74,350 RB, 704,00 53,460 B2,400 - #5112 5a,02¢

44,525 adt.450 23,697.00 318,427 38,127 . 240,243 248,520

227,169 - . 135,500 - 135,600 - -

1,308,580 1234528 L2077 1,508,250 1,326,250 178,008 1,474,250 1,594,250

700,769 200,770 200,770 202,104 202,194 - 202,320 307,266

2,301,441 2,367,004 2,200,058 3,207,744 2,000,501 1,158,143 2,549,237 2,501,703
2303047 % 2067091 § 2200083 § 07744 8 2000601 £ 1.180.125 2,040,257 5 2,801,703
{400,571} 013,672 1,734,653 1,508,450 {1,807,407) 3,405,857 (1,137,917) (+,388,447}

516,264 144,693 114,652 4,04D,208 1,649,206 1,848,205 3,447,736 2,209,819

144,693 020,365 1,143,286 2,447,736 41,878 5,255,143 2,209,018 810,372




Item 6

CITY OF DARIEN
MEM O

TO: Mayor, City Council, City Clerk, City Treasurer
FROM: Bryon D. Vana, City Administrator
DATE: October 18th, 2012

SUBJECT: October 24, 2012 Goal Setting-Emerald Ash Borer Insect (EABI)

Attached is a report that Director Gombac sent to the Municipal Services Committee for review.
The report provides options for the city to address the Emerald Ash Borer insect that has killed
an estimated 30 million ash trees to date. To date, we have identified 12 city owned ash trees that
have been infested with the EABI. There are an estimated 2600 ash trees in the City’s parkways
which makes up an estimated 30% of our City owned trees. When an ash tree becomes infested
the canopy of the tree begins to thin above infested portions of the trunk and major branches.
This happens because the insect destroys the water and nutrient conducting tissues under the
bark. One-third to one-half of the branches may die in one year. Most of the canopy will be dead
within 2 years of when symptoms are first observed.

In summary, communities are attempting to eradicate the insect by removing or applying
insecticides to ash trees owned by the city. The cost for either option is expensive. If the city
chose to apply insecticide to all of the city owned ash trees, we estimate a total expense of
$531,800 over a six year period. The cost to remove and replace all of our ash trees is estimated
at approximately $2,800,000. The cost detail for both options is shown in the attached report.




Iillnats In the Gouty of DuPage and the State of illinois

Incorporated 19693

TO: Municipal Services Committee
Bryon Vana-City Adminisirator

FROM: Daniel Gombac, Municipal Services Director

DATE: Tuly 23,2012

SUBJECT: Emerald Ash Borer-Executive Summary Update-Program Treatment Cost
Analysis

EXECUTIVE SUMMARY

Background

The Emerald Ash Borer (EAB) is an invasive species from Asia that arrived in the United

States in wood packing material. The pest was first detected in Michigan in 2002 and has
subsequently spread to Canada and & number of other states including northern Illinois. The pest
kills all species of North American ash trees and has killed an estimated 30 million trees to date,
To date, the EAB has affecied 12 Ash trees in the City of Darien. When it comes to the potential
devastation of EAB, there is a lot at stake for the City. There are an estimated 2600 ash trees in
the City’s parkways and malces up an estimated 30% of urban trees.

This updated plan identifies new strategies based on the science that has been advanced since the
original response plan was developed several years ago. With this new information and plan,
staff is being proactive to the long-term management of the EAB.

Effectiveness

'The effectiveness of the Tree-Age product is well above the 92 percentile. Attached and labeled
as Attachment D is a study conducted through the International Society of Arboriculture. The
study evaluates the effectiveness of injections and drenching during a period of 2005-2010.

When the researchers talk about percent effectiveness they are referring to number of larvae
controlled. For example, say it takes 1000 larvae to kill a tree over time. Inject the tree in 2012
and Idll 990 of the insects who tried to feed leaving only 10, Ifthe 2nd year was only 92 %
effective, there would still not be enough Iarvae to kill the tree.

Regarding the analysis for 3 cycles/applications or in 6 years, it is highly anticipated that the
EAB would be eradicated due to the food chain being depleted. This assumes that all unireated

ash trees within private residences, neighboring towns, forest preserves have died off due to not
being treated.

1702 Plainfield Road | Darien, lilinois 805651 | Area B30 | BE2-5000




EAB Update
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Attached and labeled as Attachment E is an additional study conducted for insecticide options for
protecting ash trees. The study was conducted through the Ohio State University, Michi gan State
University, Purdue University, University of Wisconsin-Madison, and University of Illinois.

Attached please find two colored brochures provided through Arborjet providing information on
management and treatment facts for the Emerald Ash Borer.

The Response Plan

The staff has devised a response plan for emerald ash borer, or EAB. The plan was created
through updated industry information and the proposed plan includes a program to apply the
Tree-Age insecticide. The plan is based on the application of the abovementioned insecticide
once every two years for three cycles.

Goal

The goal of the Department is to treat the entire City owned inventory of healthy ash trees. The
City will also continue to educate residents with private property trees and review potential
treatment programs. The City will also work with the Darien Park District to establish goals. The
Staff is cognizant to the fact that there will be Ash trees that will not be able to be saved and will
require removal. The goal of the department was to begin the treatment in April of 2013, pending
budget allocation.

Objective

The objective of the plan is to eliminate the destructive effects of EAB on Darien’s Ash trees.
Ash trees are a quality of life benefit and provide a cost benefit of approximately $185.00 per
year, based upon a 20-inch diameter tree.

Program Costs

Attached is a cost analysis spreadsheet labeled as Attachment A. The analysis provides cost
comparisons as they relate to treatments, removals, benefits, and a program cost summary. Staff
is requesting to move forward with the program as outlined under Column B-F Rows 22-27. The
cost for the program has been estimated as follows:

Cycle 1 Year2012/13 $179,400.00
Cycle 2 Year 2014/15 $176,200.00
Cycle 3 Year 2016/17 $176.200.00

Total Cost over 6 years $531,800.00

The proposed funding for the program was not budgeted for FYE13. Staff is currently reviewing
fund balances through the Capital Projects Fund and Motor Fuel Tax Funds. Staff has been in
contact with IDOT regarding the use of MFT funds for EAB. The MFT funds may not be
currently used for the insecticide treatment of parkway trees. The Illinois Department of
Transportation will be discussing the proposed funding use during the next several 'months for
MFT funding consideration. This item has been discussed with the C1ty Admlmstrator and wﬂl

be~forwarded for Budget con31derat10n atthe October workshop PR L

Please let me know if there are any further questions or comments.

Below, please find the summary descriptions as they relate to the attached spreadsheet. =~

AR Y




EAB Update
Inly 23,2012
Page 3

Spreadsheet Summary Deseriptions

Column B - Rows 2-9 Inventory Identifies 5 tree sections. The City is broken down into 5
quadrants for tree maintenance programs. See Map labeled as Attachment B.

Column C - Rows 2-9 Identifies the Total No of Trees per section

Column D - Rows 2-9 Identifies the No of 4sh Trees per section

Column E - Rows 2-9 Identifies the Difference of Other Tree Species

Column F - Rows 2-9 Identifies the Percentage of Ash Trees to Toial Trees per section

Column G - Rows 2-9 Identifies the Total Tree Diameter Inches (Diameter By Height-DBH) of
ash trees per section. The measurement is based on a window survey and limited ash trees have

been ficld measured.

Column H - Rows 2-10 Identifies the amount of Tree-4ge Application Rate in liters required to
treat the tree for the first cycle per section.

Column I - Rows 2-9 Identifies the Cost Per Liter per section for the first cycle.

Column J - Rows 2-9 Identifies the total no of Arbor Plugs required to be placed into the tree
after the injection

Column K - Rows 2-9 Identifies the costs for the plugs
The following items relate to equipment required to complete the program.

Column B - Rows 11-16 Identifies the Eguipment Required and is considered a one-time expense
with the exception of the needles and cleaner.

Column C - Rows 11-16 Identifies the Quantity Required
Column D - Rows 11-16 Identifies the Unit Cost for each item
Column E - Rows 11-16 Identifies the Total Cost for each item

The follomng items relate to the labor force required to complete the program. Staff has
reviewed outsourcmg the service and has determined that with the City Arborist on staff and the

Aab111ty to hire on a: temporary employee there is an economy of executing the program m—house e

The C]ty Arborist would be committed to leading and performing the apphcatlons with the
IR assTstance 6f'd temporary ‘emnployee. The following ‘itéms relate to tlve’ workforce reqmred to
complete the program. e

Column B - Rows 17-18 Identifies the ngj]gforcem._S'ummagy required iR ehtesl s g




EAB Update
July 23,2012
Page 4

Column C - Rows 17-18 ldentifies the totals for the No of Trees targeted

Column D - Rows 17-18 Identifies the Hours Per Tree for the application

Column E - Rows 17-18 ldentifies the Total Hours Required for the program

Column F - Rows 17-18 Identifies the No of Working Weeks Required for the program
Column F - Rows 17-18 Identifies the No of Working Days Required for the program

The next item reviews the cost of the treatment program. The program will require a total of
three applications/cycles. The application/cycle shall be applied once every two years. The
program would be scheduled as follows:

Cycle 1 -2012/13 Application
Cycle 2 - 2014/15 Application
Cycle 3 - 2016/17 Application

The following items relate to the Cost Summary required to complete the multi-cycle program
and would be completed In-House by staff.

Column B - Rows 22-27 Identifies the items required to complete the program and include
equipment, supplies and temporary labor.

Column C - Rows 22-27 Identifies the costs to complete the program for Cycle 1 and is
anticipated to be completed in 2012 or 2013. Cycle 1 cost is estimated at $179,400

Column D - Rows 22-27 Identifies the costs to complete the program for Cycle 2 and is
anticipated to be completed in 2014 or 2015. Cycle 2 cost is estimated at $176,200

Column E - Rows 22-27 ldentifies the costs to complete the program for Cycle 3 and is
anticipated to be completed in 2016 or 2017. Cycle 3 cost is estimated at $176,200

Column F- Rows 22-27 Identifies the costs to complete the program for Cycles 1-3 at a total cost
of approximately $531,800

The next item relates to the benefits of mature Ash trees and provides the following benefits:

» Stormwater

* Electricity

o AirQuality "
it irs 80 PTORETEY NAIUES. it tvmste v e bl e Lo o s e i i 0 F 0 4T e s o 0 S AR i

. CO2-
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The average Ash tree in the city provides a cost benefit of approximately $185.00 per year. The
following items relaie to the Cost Benefit of Ash Trees.

Column B - Rows 28-29 Identifies the Cost Benefit of Ash Trees and Support Documentation.
The Support Documentation is labeled as Attachment C.

Column C - Rows 28-29 Identifies the No of Trees
Column D - Rows 28-29 Identifies the Cost Benefit Per Tree
Column E - Rows 28-29 Identifies the Total Cost Benefit

The next item compares removal costs if an EAB infestation affected the City of Darien. The
following exercise demonstrates the cost of removal, restoration and replacement costs.

Column B - Row 31-38 Removal Cosis ldentifies 5 tree sections. The City is broken down into-5
quadrants for tree maintenance programs.

Column C - Rows 31-38 Identifies the Total No of Ash Trees per section

Column D - Rows 31-38 Identifies the Total Tree Diameter Inches (Diameter By Height-DBH)
of ash trees per section. The measurement is based on a window survey and limited ash trees
have been field measured.

Column E - Rows 31-38 Identifies the Removal Cost based upon a current contract unit price of
$30.00 per inch.

Column F - Rows 31-38 Identifies the Stump Grinding Cost based upon a current contract unit
price of $90.00 per stump.

Column G - Rows 31-38 ldentifies the Landscaping Restoration Cost as lump sum cost of
$50.00 per location.

Column H - Rows 31-38 Identifies the Replacement Cosi for a 4-inch Caliper Tree at a unit cost
of $350.00 per location.

Column I - Rows 31-38 Identifies the Total Replacemeni Cost for each section.
Column J - Rows 31-38 Identifies the 5 Year Total Replacement Cost based on a yearly cost.

The next item provides program Outsourcing costs of the 3 cycles based on the existing

inventory. Again, each cycle is completed once every two years Below is the breakdown of the

- spreadsheet. - - e b s

Column B - Rows 40-47 Inventory 1dentifies 5 tree- secttons The Clty is broken down-inte. 5
guadrants for tree mainienance programs.

... Column C - Rows 40—47 Identifies the No Qf Ash Trees per section. .
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Column D - Rows 40-47 Identifies the Total Tree Diameter Inches (Diameter By Height-DBH)

of ash trees per section. The measurement is based on a window survey and limited ash trees
have been field measured.

Column E - Rows 40-47 Identifies the Treatment Cost per section
Column F - Rows 40-47 1dentifies the Cycle One Cost 2012/13
Column G - Rows 40-47 Identifies the Cycle Two Cost 2014/15
Column H - Rows 40-47 Identifies the Cycle Three Cost 2016/17

Column I - Row 47 Identifies the Total Outsourced Program Cost over the life of the program.

PR AIL UL R L L B DI RSN e e T I T i el SRR AT R I LR e st R T e




A B C D E F G H I J K
' Tutal Tree Diameter Tree-Age Cliemical- '
Difference (Other Tree | Pereentage of Ash Trees to| Inches (DBH) (Average is Application Rote 48.2
2 Inventory Tata! No of Trees o of Ash Trees Species) Total Trees 20 inch DBH) Milliliters Per Inch Cost Per Liter Arbor Plugs - 9 Per Tree Plup Costs
3 5.40| 5 494.00 $ 0.45
4 Section No 1 1594 20 1574 1.25% 4100.00 2,160.00 | § 1,067.04 | & 180.00 | & 81.00
5 Section No 2 1869 631 1238 33.76% 12,620,006 GB,148.00 | § 33,665.11 | § 3,679.00 | § 2,555.55
6 Section No 3 1577 307 1070 32.15% 16,140.00 54,756.00 | § 27,0946 | § 4,563.00 | § 2,053.35
7 Section No 4 1994 659 1335 33,05% 13,180,00 7117200 | § 33,15897 | § 593100 | % 1,668.95
8 Section No 5 1912 796 E126 41.42%% 15,920.00 85,968.00 | § 4246819 | § 7,164.00 | & 3,223.80
9 Tatals 8956 2613 6343 29.18% 52,260.00 2B82,204.00 | 5 135,408,78 | § 23,517.00 | § 10,582,658
10 Liters Required 282,20
11 Equipment Casts Quanity Unit Cost Tatal Cost
12 Arbosjet Hydsaulic Kit I 2,900,00 | § 2,900.00
13 Secondasy Air Pack 15 25500 | % 255.00
14 Arhorjet Viper Needle (2 Pack) 1§ 2845 | § 28.45
15 |Clean-Jet Cleaner 125 79218 95,04
16 Totnl Equipment Cost s 3,278.49
No of Workinpg Weeks No of Workinp Doys
17 Workforce Summary Nao of Trees Hours Per Tree Totnl Hours Required Required Required
18 City Arborist 2613 0.5 1308.5 316625 163.31
19 |Labor-Temp No of Temp Help Tatal Hours Required Rute of Poy Unit Totul Cost
20 Temporary Helper 1 1306.5 20|Hourly 26,130.00
21 Proposed Tn Wouse program
22 Cust Summary for 2013-2019 Cycle I-Yenr 1 2013 Cyele 2 - Year 32015 Cycle 3 - Year 52017 Total Program Cost  |YEAR 2019
23 Insecticile I39,408.78 | § 139,408.78 | 8 139,408.78 | § 418,226.33 |TO DE DETERMINED
24 |plugs 10582.65 | § 10,582.65 | % 10,582.65 | § 31,747.95
25  |Equipment 3,278.49 | § - s - 1s 3,278.49
20 |LoborTemporary Help 26,130.00 | 5 26,130.00 | § 26,130.00 | § 78,390.00
27 |Cost 179.399.92 | § 176,12143 | § 176,121.43 | 8 531,642.77
28 Cost benelit of Ash Trees No of Trees Cost Benefit Per Tree Tuotal Cost Denelit
29 Soe Supporiing Docunenigtion 2,613.00 [ 5 18500 | 8 483,405,00
3 B C D E ¥ G H 1 J K
Tatal Tree Diameter
Tnches (DBH) (Avernge is Replacement Cost 4-inch 5 Yeor Replacement Cost
31 Removal Cuosls Noof Ash Trees 20 inch DBH) Removal Cast Stump Grinding Cosi Restoratinn Cost Cathtper Total Replucement Cost Cost per Year
32 s 3000 | S 80,00 | § 5000 [ 8 350,00
33 Section Na 1 20 400,00 | 8 12,000.00 | & 1,80000 | § 1,000.60 | § 7,000.00 | § 21,500.00 | § 4,360.00
34 Scction No 2 631 12,620.00 | § 378,600.00 | S 56,790,00 | § 31,55000 | 8 130,850.00 | § 687,79000 | § 137,558.00
35 Scetion No 3 507 10,140.00 | § A04,200.00 | 5 4563000 | £ 25350.00 | 8§ 177,450.00 | & 552,630.00 | § 114,526.00
36 Sectien No 4 659 13,180.00 | & 30540000 | 5 59,310,00 | & 3295000 | § 330,650,600 | S 718,310.00 | § 143,662,00
37 Section No § 796 1592000 { § A77,600.00 | 8 71,640.00 | & 3980000 | § 278,600.00 | & 867,640.00 | & £73,538.00
38 Totals 2613 52260 S 1,567,800.00 | S 235170.00 | § 130,650.00 | S 914,550,060 | § 2,848,170.04) | § 569,634,00
39  |ouTsOURCED COSTS
Total Tree Dinmeter
Inches (BBU) (Average Is
40 Inventory No of Ash Trees 20 inch DBI) Treatment Cost Cycle One 2013 Cast Cycle Two 2015 Cost Cyele Three 207 Cost ‘Tata! Program Cost
41 5 5.50 5 550 |8 5.50
42 Section No | 0 400 | & 2,200.00 | § 2,200.00 | 5 2,200.00 | $ 2,200,00
43 Section No 2 631 12,620 | § 69,410,00 [ § 69,410.00 | 8 6941600 | 5 69,410.00
44 Section No 3 507 10,140 | & 55,770.00 | & 55,770.00 | § 55,770.00 | § 55,770.00
45 Section No 4 659 13,180 | § 72,490.00 | § 7249000 | § 72,490.00 | § 72.490.00
46 Section No 5 796 15920 | § 87,560.00 | & B7,560.00 | § B7,560.00 | § 87,560.00
47 I'l'l]lnls 2613 5226() 5 287,430,080 { § 287,430,040 | S 287,430,00 | B 842,290,00

Attachment A




Benefits of your tree

Attachment C

it . s

~-National-Free Benefit Calculator -

Beta _

{ co2 | #bautthermade |

| GuerallBenefits @ Stormmater  © Propetpyslue | Bvagr ! Air Qualiy

This 20 inch Ash provides overall benefits of
Stwiwezer O Propedy Vo

O Elusicy O Nithural Gas $ 1 85 every year.
B Alr Gty oo

Vihile sume tunclional benefits of trees are well
documented, others are difficult to quanlify (e.g., human
suclal and cemmunal health). Trees' specific geography.
tlimate, and Interactions with humans and lfrastruciure is
highly variable and makes precise calcufztions thal much
more difiicult. Given these complesilies, ihe resuts
presented here should be considered Inltial
approdimations—a general accouniing of the benefits
produced by uthan street-side plantings.

HBexiedils of wees do not account for the costs associated
with rees' long-tenn care and maintenance.

[ Frarinus spedas
Breakdovm of your iree’s benefits . If this tree Is cared for and grows to 25 incheas,
Click on one of the tabs above REMO® GRS 4 iy provide $249 in annual benefits.
Benefits of your tree Page 1 of 1

. : - A
Home Catculale angther tree

National Tree Benefit Calcuiator

BHeta
Orarall Benafits Stormwater | Propeyvalus | Enemy | alqualty | coz | Abcotihe medsl |
;
_ ;
Practphzion Your 20 inch Ash will intercept 2,301 gallons of stormwater ;
Chnepy Inlcecopilon g runoff this year. i
and Evaparation, 2

Transpiratlon
Urban stomywater runoff (or "non-polnt source pollution®) washes themicals

(oil, gasoline, salts, elc.) and fitter from surfaces such as roatways and
parking lois into streams, wellands, rivers and nceans. The more Impervlous
the suriace (e.g., concrete, asphall, rooftops), the mare qulckly pollutants are
washed Into our communtly waterways. Drisking water, aquatle life and the
health of our entire ecosystem can e adversely effected by this pracess.

Trees act as minl-reservoirs, cantroling runoli at the source. Trees reduce

Tunatf by: i

[— ) -~ Intercepting and holding raln on leaves, branches and bark ’

” i - Increasing Infiitration and storage of ralnwater through the tree's rool i

; /‘ system :

Tunan §E : ; = Reducing sall eroslun by stowing ralnfall before i strikes the soi? !

Far more injormation visit: The Cepler for Urban Forest Research

Haats Taka Up Sol
Kolsturg, Tnsreasion
Rungf Storage
Ptentat




Beneiits of your tree : Page 1 of |

__ National Tree Benefit Calculator .~
- Beta

: Dvumllaeneﬂu")’ Stormeatar | Property Value ! Ensrgy E Alr Quality l coz2 1 Abcut the model |

Located in frent of a singie family home, this 20 inch Ash will raise the
property value by $46 this year.

Trees In front of singte {amily hemes have a greater property value hensfl Ihan those i front 1
of mulli-family homes, parks or commerciat properties. Real estate agents have long known
that trees can increase the "curb appeal® of propearties thereby increasing sale prices.
Research has verified this by showing that home buyers are willing to pay mare far properties . :
with ample versus few or no trees. !

This mode] uses a tree's Leaf Surface Area (LSA) lo delemnine (ncreases in properiy values. .
Thal's 8 researcher's way ol saylng thal 2 home with more frees (and more LSA) tends e have :
a higher value than oae with lewer trees (and lower LSA). The values shown are annual and ;
accumuizie tneremenially gver ime because each lree typically adds more ieaf surface area
each growing season. The amount of hai Increase depends on the type of lree — some add '
more. some less, !

The 20 inch Ash you sefected will add 180 square feet of LSA this year. In subsequent
years it will add more, and the property value will ncrease accordingly.

For more information visit: The Center 1or Urban Forest Research

Page 1 of 1

Home Calculale another iree

National Tree Benefit Calculator

Beta

| Cuerall Beneilts [ Slormrater f Froparty Valug 1 Energy T Air Quality | coz | FEout the modal |

I
: |
! Your 2§ inch Ash will conserve 258 Kilowatt ! hours of :
; electricity for coaling and reduce consumpiion of oil or H
: i naturz! gas by 38 therm(s).
i a Ty Sovngs Reguss .
I Pezae Piom Eraisone .
; Vet St Retacion Tress modlfy climate and conserve buliding energy use In three Lo
; é""’ﬂ‘“"""m“"’ principal ways (see figure at left): .
i

- Shading recuces the amounl of heal absorbed and stored by
bulldings.

+ Evapolranspiration converts Jiquld waler to waler vapor and
cools the air by using solar energy thal would otherwise resull
In heating of the alr.

- Tree canoples slow down winds thereby reducing the amount
of heat 1nst from a home. especlaty whers conductivily Is high
{e.g., nlass windows}.

Strategically placed trees can.ncrease home energy efficlency. In :
summer, lrees shading east and wesi walls keep bulldings cooler, !

" Srusy v Seraces in winter, allcwing the sun to stike the southemn slde of a bullding
Reroas by Heat fiand

: THtect gnd Chapns Fartatam £an warm Interior spaces. it southern walls are shaded by dense : E
: evargreen trees there may be a resuliant increase in winter ‘
: heating cosis.

For more Irformation vist: The Center for Urban Egrest Research J
!
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Air quality benefits of your 28 inch Ash shown in the graph at feft.

/7

03 VDL ND2 NOZ 502 S02 g
Bep Avd Des Avd Dep Avd Dep A=)

people are impacied when dust and other particutate |evels are cansldered

poliutian by:

= Infercepting pacticulate makter like dust, ash and smoke
- Releaslng oxygen ivough photosynihiesls
= Lowerng sif lemperalures which reduces the produciion of ozone

banefils atways trumps this negative,

"Cep™ stands Tor deposition. This 3 your iree absorbing or
Intercepting pollutants, "Avd™ stands for avolded. This is your

tree lessening the need for creation of these pofiznis Inthe  For more information vistt: The Center for Urban Forest Pesearch

Tirst place by reducing energy production needs.

Alr poliution Is @ serious health threat that causes asthma, coughing, headaches,
respiratory and heart disezase, and cancer. Over 150 million people live In areas
where ozang levels violate federal air quality standards: more than 100 milion

“unhealthy.” We now know that the urban forest can mitigate the nealth efiects of

- Absorbtng pollutants like ozone, nitrogen dioxlde and suliur dipklde thraugh
laaves .

- Reduting energy use and subsequent pofiutant emlssions Irom power planls

It shauld ba noled that frees Themselves emit blogenic volalile organic compounds
{BVOCs) which can contribute to ground-level nzaone production. This may negate
Ihe positive impaci the tree has cn ozone miligation for some high emifting Specles
{e.g. Willow Qak or Sweetguni). However, the sum total of the ree's environmeantal
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This year your 20 inch Ash tree will reduce atmospheric carban by 887 pounds,

How significant is this number? Most car owners of an “average” car (mid-sized sedan)
drive 12,000 miles generaling about 11,000 pounds of CO2 every year. A flight fram New
York to Los Angeles adds 1.400 pounds of CO2 per passenger. Trees can have an
impati by reducing atmospherlc carbon In two primary ways (see figure at leit):

- They seguester ("lock up®) CO2 in thelr roots, trunks, stems and leaves while they
grow, and In waod progucts after they are harvesled,

+ Trees near buildings can reduce heating and alr conditloning demands, thereby
reducing emisstons assoclated with power production.

Cambating climate change will take 2 worldwide, mullitaceted approach, but by planting a
tree in a strategic focation, driving lewer milles, or replacing business trips with conlerence
calls. II's easy to see how we can each reduce our individual carbon “ootprints.”

For more information visit The Cenier for Urban Fores! Researh

ok LRI e o g




Benehts of your tree Page 1 of 1

Home Calculate &nother iree

National Tree Benefit Calculator

e Beta

| overzll Benefits |  Stormestsr | propetyvalue | Enemy | Arqualty 1 COZ | Aboutthe madel |

The Tree Benefit Calcutator allows anycne ko ceicuiate a first-order approximatian of the :
benedits individuzl street-side trees provide. This tool Is based on [-Tree's street tree !
assessment too! called STREETS With minimai inpuis of location, specles and tree sIZe, users
will get an understanding of the environmentat and ecopomic value irees provide on an
annual basis.

The Tree Benelit Calculator is Inkended 10 be simple and accessiie. As such, this taol should
be consldered & starling palnt for understanding trees' value In the community rather than a
sclentific accounting of precise values. For mare detailed Information on urbian and community
Ioresi assessments, visit the Treg webslie,

Credits: ; ;
- The Nallonal Tree Benefit Calewalor was concelved and developed by Casey Tiges and i
Davey Tree Expert Cg ;

= This tool is powered by l.Tree; the data generating the resulls comes from the |-Tree |
Tools CO ROM: hitp;/fiwww itreetools org/ ;

- Significant text and graphical centent was originally published by the USDA Forest
Service's Center Tor Lirban Forest Research through their Tree Guids serles of ;
-publications. Credit should be glven to authors of these publications, !

« Facts abgut persona carbon production based on driving and flying courtesy of :
Conservation internaticnal

: + For guestlons abouk this lool, contact Mike Alonzo {Casey Trees) or 5ol Macp (Davey i

v Tree Expert Co.) I

Jo! 3{% Tha Naliznal Tree Beneft Galculalor was conceived and developed by ;
~i L.~ Caseylrees . Casay Traes and Davey Tree Exped Co. DAVEY
A BLTU R BE

hitp://www .treebenefits.com/calculator/Return Values.cfin?climatezone=Midwest 7/6/2012
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Mulfiple-year Protection of Ash Trees from Emerald Ash Borer
with a Single Trunk Injection of Emamectin Benzoate, and
Single-year Protection with an Imidacloprid Basal Drench

Arboriculture & Urben Forestry 2010, 36(5); 206-211 TC

David R. Smilley, Joseph J. Doccola, and David L. Cox

Abstract. Green ush (Fraxinus pemsylvanica Marsh, ) strest tees ranging in size from 25 to 45 emdbh were trunk injected with empmectinbenzonte ot rtes-

of 0.18-0.60 p 6i/2.54 cen dbh ot three Michipon, U.S., locntions in 2005 or 3005, Tree henlth wis monitored by annvol conopy thinning nnd diebock rutlngs
far up 1o Four yeurs ulter o singhe ireatment. Broneh snmples were collected in the sutumn and the burk removed {a count emerld osh barer Inrvae for mast

testnents over the stme period of time. A single trunk injection treotmentof emamectin benzoute o thi 0,1 03, 0r0.4 v rote pave [00% contol of emerald

ush borer lnrvaie in 98 of 99 tremted trees for2-3 yenrs. Canopy rolings for frealed trees remoined similar for 24 yeurs lollowing trunk injection, while 505

of the énnirel rees died during the snme perod of lime, Ash irees thut received 1 combisation of o imiduclopiid itk injection nnd an imidacloprid busul

renchorun annunl imiducloprid basul drench had similareanopy mitings, butmore lrvie were found in branches from tress receiving thesnnunl bosaldrench,
ey Words. Agrifus plonipemds; Ash; Ememld Ash Borer; Emameriin Benzonte; Fruoxinus; Trunk Injeciion,

Emerald ash borer (EAB), Agrilus planipennis Fritmaire (Co-
leuptera: Buprestidae) is notive to Chine, Koren, Tuiwnn, Inpan,
Russis, ond Mongolin (Huanck et ol. 2002; Bray et al. 2007). It
was first discovered in North America In 2002 after urhan nsh
trees near Delroit, Michigan, U.S., were-observed to decline and
die a1 an unprecedented rate (Cappoert et al. 2005; Smiley <L o,
2(X)B). As of March 2010, EAB has been found in 13 U.S. siatas
(Michigan, Ohio, Indiann, Ilinois, Pennsylvaais, Kentucky, Wis-
cvonsin, West Virginin, Marytand, Virginia, Missour, Minnesota,
and New York), end two Canadinn provinces (Ontorio and Qué-
bec) (USDA 2010). Unfortunately, EAB is causing oeardy 100%
morlality of ash (Fracinns spp.) trees in any growing envirog-
ment anless they are treated with efficosiour insectieides {Cap-
prer et al. 2003; Poland and MeCullough 2005; Smitley et al.
2008). As EAB rontinues to sprend, an incresing number of
mmanicipalities and private propery owners face difficalt deci-
sions sbout the removal of nsh trees or investment in inseclicide
trentment of sclected Irees. Trunk injections of imidaeloprid or
emnmectin benzonie, nd basal sojl applications of imidacloprid
were adequately efficacious npainst emerald ash borer when ap-
plied every year, bul litle information ¥s availoble on more than
ane year of control following n single eatment {Cuppaert et al,
2005; Herms et ol. 2009; Smitley et ol 20§0). Up until this time,
very few private property owners snd 1 small proportion of mu-
nicipolities have chosen o treat nsh shade trees with insecticides,
most Iikely becouse they believe insecticide: irettments ore more
expensive thun tree removal, or nre net reliuble for saving osh
trees, During the past five years, wmnk injections of emamectin
benzante have dramatically chonged the costhenefit analysis for
treating ush Lrees lo protect them fom EAB. Daln presented in
this paper demnil exiremely efficacions ond consistent protection

over multiple yeors from 2 single application. This results in o
lower annual cost than previous treatments, less injury to trees,
nnd improved environmental sefety because ol of the insecticide
is contnined within the tree, with the exception of any residue
that may be found in shed lesves (Krestzweiser et nl. 3008).

MATERIALS AND METHODS
Tnmk injection of emamectin benzonte wos evalunted for con-
trol of EAB larvae for 24 yenrs following = single tremument of
green ush {Fraxines pennsylvanica Muarsh.) street trees nt three
locations: Troy, East Lonsing, and Adrinn, Michigan. Emameetin
benzonte trentments were compnred with 8 control (nentrented)
trestmemt al each locotion, ood alse with 5 standard Wreatmemt
{imidocioprid trunk injection plus imidacloprid bosnLsoil drench)
ot the Adriun sile, Efficacy against EAB larvae wis determined
by collecting branch samples ench sutumn and removing the bork
1o count lnrvoe and new golledes. Branches were proned from
the apper one-third of the tree cinopy between September 15 and
November 4 each year. Three branches, at least 1.0 m long and
with a dinmeter between 4 and 12 cm, were removed from each
Iree by eity nrborists using a bucket tuck, while seditional crew
provided assistunce from the gronnd. Branches in this size range
were chosen becouse in previous surveys the greatest density of
EAB larvae wus found in bronches with & diameter of 8—12 ¢m
(Marshall et al. 2009). All of the trees in this study were henlthy
at the siart of testing, desd branches were mrely encountered
with the exception of the contro} trees. When the conupy thin-
ning of control trecs exceeded 65% in July, some bronches of
these irees were found to be entirely dead during branch sumpling
in autumn. In September and early October, dend brunches were
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avoided by only sampling branches with live leaves. In lme Oc-
tober or early Navember, ofter leal nbscission, dend branches in
contro! trees were avoided by scruping a poich of bark belore cut-
ting a branch to make sure it was alive. In some cuses when it was
not pussible ta find three live hrunches, only one ar two branches
were sampled. If no live branches were found then the tree was
excluded From branch snmpling and the number of replications
was reduced accordingly. The first live branch found in the up-
per one-third canopy with o dinmeter of 412 cm was removed,
and the remuining two branches were chosen 10 be as far away
as possible from the first branch, and from each other, to main-
tain canopy balunce, Bark splits and emergence holes were not
considered in branch sampling, Bronch somples were dropped
1o the ground where side branches and twigs were removed.

The branches were bundled and Iabeled for transport to Michi-
pun State University's Entomology Field Research Farm in East
Lansing for processing. When bronches were processed, a 0.65
m-lang section in the center of ench branch was marked for serup-
ing. The circumference of each branch was recorded ot both ends
of the scruped area. Surface aren of each branch sample was de-
termined by avernging the circumference of both ends, and us-
ing the formnla for the surface area of a cylinder (L20R). EAB
ealleries and Jarvae were counted afier clamping branch sections
bewween the ends ol ¢ modilied saw-horse and removing the burk
with a druwknife and chisel. Branch sumples were processed in n
healed shed o1 the Entomology Field Research Farm. Annua] can-
opy thinning and dieback ratings were made in July each year by
comparing the canapy of each tree with photographs in virioss
stoges of decline from 0% (healthy) to 100% (dead) in 10% incre-
ments (Smitley et al. 2008). Each tree was rated by two or three
individuals and avernped across observations to oblain s annual
defolintion rating. When swdy trees were rated at >90% canopy

thinningond diebuck in July, they were excluded fom branch

sampling, and the tress were removed by the city during the winter,

Treatment meuns were compared af each test site using
the geperal linear medels procedure {(PROC GLM) of SAS
9.1 (SAS 2003). Levene's test was used as part of the GLM
procedore to test for homogeneity of varance. Percent daotn
were transformed (o arcsine square rool (x) before analysis.
Means were seporoted at the P = 0.05 level using Tukey's op-
tion in the MEANS statement. This performs a Tukey's stu-
dentized range lest (HSD) when group sizes are equal ond a
Tukey-Kramer test when group sizes are unequal {(SAS 2003),

Troy Site 2005-2006

Street trees in a neighborhood in the northern part of Troy, M1,
were used for this test, These rees were between 12 aad 26-years-
old and mnged in size from §8-61 cm dinmeler at brenst height
(dbh). The mean dbh was 35,6 cm. Trees in this test were planted
and maiatuined by the City of Troy. The trees were located be-
tween the street and the sidewnlk, and were spaeed @ minimom
15 m spert and in no case did they overlap. Tree trunks were
mensured and murked with a metel g dering the final two weeks
of April 2005. Lawns in the neighborhnad were well-maintined
znd seceived natural roinfall, bt very few were irrigaied. Trees

" were grouped inte” 10 blocks of ‘gix trees baséd-ofi‘location in
" the neighborhood. Each trestment was replicated 10 times with

each replicale consisting of an individusl tee. The trestments at

T Uhi LG CHRSIATDI RYE rates (0: 10, .20 0:40 D4R, HHHO.60

g 0if2.54 cm dbh) of emamectin benzante formulated by Arhor-
jet, Ine, (Woburn, MA, U.5.) and Syngenia Crop Protection, Inc.
{Greensborg, NC, U.5.) asa 4.0 % ME. All trees receiving an em-
amectin ireaiment were irsnk-injected on May 25, 2005 using the
Arborjet Tree [V™ system. The formulated insecticide w ais diluled
I:1 with water and put into 2 boltle pressurized to 3.16 k g/fem? be-
fore being injected through four evenly spaced sites on the Iower
wrunk of ench test tree. All wented trees received a single wunk
injection treatment on May 25, 2003, with the exceplion of trees
receiving the 0.1 g 0i/2 54 cm rate, which were injected again
May 23, 2006, at the sume rate. Control trees were nol injected or
treated with any insecticide. Canopy thinning and dieback ratinps
were made for each tree on June 37, 2005, and June 15, 2006,
as previously described. Upper brunches were sampled using a
huckel ruck in October 2003, snd the birk scraped os described,

East Lansing Sile, 2005-200%
Greennshstreet treesin Enst Lansing, ML between 14 and 28-years-
nld with a trunk diameter between 25 and 61 cm (mean = 35,6 cm)
were mainitined hy the City of Easl Lansing. Trees were located
between the streel ond the sidewalk in seven different neighbor-
hoods and spaced & minimum of 15 m opart {o prevent eanapy
overlap. Tree trunks were mensured ond marked with a metal ing
during the first week of August 2005, Smdy trees were located in
well-maintained lowns, but very {ew were irrigated, Treatments
werzreplicated 10 times with individunl tree replicates. A descrip-
tion af each of the four beatments in this test follows, including
the formulation, type of application, rte, and spplicaden dale.
{1) TREE-lige {emameciin benzonte, Syngentn Crop Protec-
tion, Inc.) wos applied once ot 10 mi/2,54 cm dbh (0.4 g ai) on
Seplember27, 2005, To apply using the Arborjet Tree TV system,
emnmectin benzoate was diluled 1:1 with woler ond the solution
was placed inio a single pressurized 3.16 keg/cm® bottle connected
1o four injection needles. At four evenly-spaced distances tround
the trunk at a height of 2040 cm above the ground, four heles
were drilled inio the sapwood and & plastic septum (Arborjet #4
plug) was inserted, throngh which needles were placed for injec-
tion. {2) Emamectin benzoate was applied onee in spring 2007
nt 2.5 mi254 cm (0.7 g ai) dbh. Truak injections were made
with the Arborjet QUIK-jet™ micro-injector. The number of in-
Jjection sites was detesmined by the formula: tunk cm dbh/5.08.
Undilnted emamectin benzoole wis injected in eqoeal umooms
through plastic sepin. A rote of 0.1 g 0i/2.54 cm dbb was injected
on May 21, 2007. (3) Emameciin benzonte was trunk injected
in spring 2007 a1 5 mi2.54 cm dbhb (0.2 g ai). Injections were
mude once on Muy 21, 2007 with the micro-injector as previ-
ausly described. One tree was dropped [rom the 1est after the first
year because the homeowner applied an additional insecticide
treaiment. (4) Control testment, these trees were not treafed.
Anpunlly in ewly July, and as previously described, cun-
opy thinning nnd dieback ratings were mode for ench tree.
When branch sumpling was included, the brmches were
pruned from the upper one-thind of (he tree canopy between

*September 19 and 26, 2006, October 8 and 12, 2007, or No-

vember 4 and 10, 2008. Branches were collected, the bark re-

moved, and EAB- larvae counled-as- previously ~deseiibed. <o
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Adrian Site, 2006-2009
Green ash street brees in Adrion, M, between 14 and 28-years-ald
and from 15-65 cm dbh (mean dbh = 43 cm in 2{K18), were se-
lecied {or this test, Tesl irees were located belween the street and
the sidewalk in fve different neighborhoods. All of the green ash
streel Irees in these neighborhoods were osed in the study if they
hnd w lenst o 15 cm dbh, nppesred {o be relatively healthy (less
than 25%h canopy thinning and dicbnck in September 2005), and
were spaced at Tenst 15 m apari. Tree trunks were mensured and
murked with 2 metn! g during the first week of September 2003.
Study trees were located in low-mminlenance Jowns, and very few
were irripated. Ench teatment was roplicated 10 imes with ench
teplicate consisting of an individual tree. Four insecticide trent-
ments and two conlrol freslments were evalunted from June 2006
1o July 2009, A description of each ireatment follows, including
the formulntion, type of application, rale, and applicntion dale.
(1) Emamectln benzoate was applied once at 10 ml/2.54
cm dbh (0.4 g ni) on June 22, 2006. Trunk injectons were
mute ns previously described in the Enst Lansing fest (2}
Emamectin benzonte, tunk injected as deseribed in trent-
ment (1). The only difference smonpg these 1wo ireat-
ments is thal branch saomples were collected and scroped
o count Iorvae for meatment (1) bul nol for featmem (2),
Unlike the previous two studies sites, {3) Imidncloprid 75 WE,
was cpplied as o basal drench ot n mie of 1.42 g ai/2.54 em dbh.
Annual rentments consisted of the approgrinte smount of imida-
cloprid mixed in 5.7 ] of wnter and poured around the base of the
tree within 70 cm of the trunk on June 27, 2006, Mny 24, 2007,
nnd June 3, 2008. (4) Imidacloprid 5% SL, formulated by Arbor-
Jetand Bayer, was trunk-igjected using the Arhorjet Tree IV sys-
tem at o rate of 0.2 g 03/ 2 54 cm imnk dbh. The formuloted insec-
ticide was diluted 1:1 with water ond put inlo o bottle pressurized
1o 3.16 ku/em® before being injected through four sites on the
lower trunk of ench test tree on June 22, 2006. In-addition, trees
in trentment {4} lso received an imidacloprid bosal drench at a
sole of 1.42 g 0i/2 54 cm dbh on June 6, 2007, and June 10, 2008,
Trees in treatments (5) and (6) were lefi os untrented controls.
Conopy thinning and dieback malings were made for
eoch wree in ensly July of each yenr as previously described.
Upper branches from tees in three trealments were col-
lecied belween October 15 nnd 13, 2007. The burk wos re-
moved ond EAB lorvae counted ns previously deseribed.

. RESULTS

Results from all three locations indicwie a single tunk injection
treatmenl of ash irees up o 45 cm dbh in size, mode in Moy or
June with emamectin benzoote ot 0.1-0.4 g aif2.54 cm dbh con-
sistently pives nearly 100% control of EAB larvoe even under

intense pressure from EAB. Control trees deelined ropidly at test

sites due to EAB infestation, going from canopy thinning ratings
of 15% 1o 54% in one yeor ot Troy, 15% to 58% in four years
at Enst Lansing, end from 15% 1o 87% in three years ot Adrian,
while conopy thinning ratings for osh trees that were trunk-inject-
ed with emamectin remnined sintilor throughow the test period.

The death ond removnd of some trees decrensed the number of
replications in the third and fonrth year of this study at the Enst
Lansing and:Adrin sites. Two-trees’at the Troy site and’onétues

it eech of the Enst’Lansing and Adriznsites were prematurely-

remaved by tily arborists during the wiater by mistake, The av-
— T Tt TR R A B

TR

ernge aren of bavk snmpled per tree wes 1067 cm?®, &nd ranged
From 681 em? 1o 3,741 cm?, depending on Lhe size of the tree,

Troy Site, 20056-2005
Green ash street trees in Troy were of 2 uniform size at the bepin-
ning of (be test in June 2005 (29.2-30.5 + 6.5 em dbh) (Table
1). Initinl tree heolth ratings as meosured by canopy thinning
were nlso similar, with no differences omong trentments with
the exception of trees receiving the highest rate of ermnmectin
henzonie, Ash trees in thet treatmenl sinried the test in Jupe
2005 with a significantly higher level of canopy Uinning (41.5
# 26.0%) compared with control rees (19.8 + 14.79%), This
hnppened despite o random assignment of tees to reatments.
All rates of emamectin benzonte {0.1-0.6 g ai2.54 cm dbh)
were extremely effective when opplied a5 a trunk injection in late
Muy 2005, No larvie were found in any of the branch snmiples (30
branch sections per trentment) collected in October 2003, despite
evidence of n modernie Jevel of EAB lunneling injury Erom the year
before {11.2 old golleries/m?) and inlense pressure Erom EAB in
2005 (39.2 live larvae/m® in conrol trees). Complete protection of
nsh trees from the trunk injeclions ol emamectin ot 0]l tested mies
in Muny 2005 was expressed the Tollowing summer {July 2008) in
canopy Lhinning ratings thal were as pood or better than the ini-
tint ratings in June 2005 {(16.7%-34.3% caropy thinning). Menn-
while, control trees declined mpidly in response to the extensive
damage coused by 59.2 larvoe/m®, deteriomting to & mean rating
of 59.2% canopy thinning and dieback in June 2006 (Tohle 1).

East Lansing Site, 2005-2009

Trees in the Enst Lansing site were of similar in size (28-38 +
10 cm dbh) ns thoge evalunied in Troy, but trunk injection treat-
ments were initioted al an eorlier stage of EAB infestntion,
when-wees were still in excellent-health based on averape mt-
ings of 7% to 17% canopy thinning (Table 2). EAB density in-
crensed four-fold in control trees from sutumo 2007 to aulumn
2008, poing from 6.939.4 10 28.7471.5 larvae/m?, respectively.
In stork contrast, no larvae werz found in bronch samples col-
lecled From Lrees that were frunk infected with emamectlin benzo-
ole three years earlier ot n rate of 0.4 g 0l/2.54 cm in Seplember
2003. The sama trees continved looking healthy throngh August
2009, when they were raled ps hoving 13.8 & 14.1% canopy
thinning, compared to a2 mean rating of 58.1 + 33.2% for con-
trol trees (Table 2). Emamectin trunk injections made in May
2007 ot the 0.1 or 0.2 3 aif2.54 cm dbh rote also provided ex-
cellent protection, with no EAB larvae being found in branches
collected from treated trees in Oclober 2007 or October 2008.

Adrian Site, 2006~2009

Green nsh sireel trees in oll trentments were healthy ot the be-
ginning of the test in July 2006 {14.2%~16% conopy thinping,
Takle 3). Trees in the two control treatmenls remoined healthy
in 2007 §10.39—12% conopy thinning), but declined rapidly in

2008 (58.3%—64 % canopy thinning and dieback) in response 1o -,

intense pressure from EAB. Nenrly all the ash trees in both contro)
trentrments were dead by July 2009 (84.6%89.5% canopy thin-

trees thot weme trunk-injected wilh emamectin benzonts ot 0.4 g
aif2.54 cm dbh in June 200
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receiving an nnnual basal drench of imidocloprid or & combina-
tion of imidacioprid basal drenches and an imidacloprid wunk
injection slse remnined henlthy during the 1est. Canopy mtingy
made in July 2009 and branch samples in October 2008 jndi-
cole ash trees receiving & single tunk injection of emamectin
benzoote were well-protected for at least two years. Some EAB
larvae were found in brinch samples from one emamectin-
treated tree in October 2007, but no lervae were found in any
samples from emamectin treated wees in Oclober 2008 (Tobie 3).

DISCUSSION
The nuthors of the siudy did nol determine how impertant
adull mortolity was compared with larval moriality for munk-
injected trees in this study. However, when the bark was re-
moved from branches in Seplember and October live larvee in
the emumeclin-trented trees were sot found, while dend EAB
lnrvie were mrely found, sapgesting thit adult mortality, reduced
eggloying, and morolity of young Jarvie are the most Likely
mechanisms of EAB contral. Also, no EAB larvae were located

in emamectin-treated trees, even when the trees were Surround-
ed by henvily inlested ash (28-45 EAB larvae/mr). It is likely
that ander these conditions some EAB femmules wonld fly from
swrronnding ash to deposit epgs on the study wrees, yet no lur-
vae in the emamectin treated trees were found. This suggesis
emamectin is toxic to EAB larvoe thot tunnel into treaded trees,

Trunk injections of emnmectin benzonte reduced the density
of EAB larvae found in trented trees by nearly 100% compared
wilh control trees ot all three sites. In the longest-runming test
ol the Enst Lansing site, o single munk injzction of emamectin
benzoate nt the 0.4 g 4i/2.54 cm dbh mie applied lo ash wees
wilth n 41 cm dbh gave 100% control of EAB larvee for three
yeors. This suggests ash trees of this size could be adeguutely
prolected by making a trunk injection treatment ot the 0.4 g ai
roie once every three or four years. Our resulis also showed trunk
injections nt the 0.1 or 0.2 g ai/per 2.54 cm dbh mte gave ex-
cellent protection of 38 em dbh trees for two years. Ash trees
could be protecied with trunk injections made ot the 0. 1g ai rate
once every two years. This is holf the amount of af that would
be required to reat trees once every four yenrs at the (0.4 1 rale.

Table 1. Troy, Michigan: emerald osh borer torval densily in green ash street iraes and canepy thinning rafings of the saomse lrees
tor 1.5 yeors aller frunk infeciion of emomechn banzoole ot rates of 6.10-0.60 g olf/2.54 cm dibh. Dalo are meons £ SD. Bach
freaiment has 10 replications unless indicaled ctherwise under meon + 5B as {n).

Trentment Trestment 005 2005 2005 0086

Dales dbh {cm) Crnopy Lorvee Canopy

thinming (%) per m? thinning {55}

Emameciin 52505+ 30.0+36 165+ 134 A D+0A 16,7 £ 8.8
D.10 2/2.54 em dbh 5-21306
Emameciin 53545 A00+36 2502111 AR 0+0A 26.7+£250
0.20 pf2.54 em gt
Emumectin 5-35405 305+ 5.8 308432 AR 0x0A - 1824279
0.40 g/2.54 o dbh
Emamectin 52505 264 % G4 268+ 133AB 0+0A L0z 145
D48 gf134 em dbh
Emnmeelin 5-25-05 30465 415+2608 0z0A 34.3£403(9)
0.60 p2.54 cm dbh
Conral - 29,6+ 4.8 190+ 14.7A 392x7208 54.3+33.9(9

Means followed by the simet leqer ane ot sipnificantly different at P = 0.05, by the Tukey-Kramer test.

Table 2. East bansing, Michigon: emerald ash borer Ioval denslty In green osh street frees and canopy thinning rafings of the
same lrees {or one lo three years after a single frunk injeclion of emomectin benzoote of a rale of 0.4 g i/ Inch doh on Seplem-
ber 27, 2005, or at 0.2 or 0.1 al/2.54 cm dbh on May 21, 2007. Dola are meons + 50. Each keatment hos 10 replications uniess

indicaled otherwise undar the mean x SD by (n).

Treotmen Treamem 2004 dith 2004 cunopy 2007 canopy 2007 Larvee 2008 canopy 008 larvae 2009 canopy
Dales (cm) Thinning (%) thinning per m? Thinming (%}  pern® thinning {%)
Emnmectin Sepl. 2005 WH£114 TIzHY 1282148 Ox0A 3+17.94 0x0A 138=14A
trunk injection
0.4 g nifinch dhh
Emamectin Muy 2007 pUREXN 1Bz 16 1732135(9) 0xDA (R 12BxBEA(9) D20A (D BI2133A(9)
tnnk injection .
0.2 p nifinch dbh
, Emameciin Moy 2007 JB2x73 170x1D5 0 1J4x159 . 0x0A e DB B304 A . D=DA(H) 104291 A7
ik iujection P SRR e TS REREW: & R ot b
0.1 g nifinch dbh G e
CContiol o oo 287= 106 160210 JB5+37.9 69948, 058323028 0 87+2158 58.1+3178
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Tabla 3, Adhon, Michigon: emerald ash baorer larval densily In green ash shoel frees and canopy thinning olings of he same
trees for 3-4 yeass after o single runk Injeclion of emamectin benzoats on June 22, 2006. Dota are means = SD. Each Yr=alment

has 10 replicalions unless shown under the mean & 5B as (n).

Trenumenl Trentment

1008 dbh 2006 eanapy 2007 esnapy 2007 Inrvne 0 conapy 2008 larvae 2009 conopy
e (zm) thinning (%) thimntng () per m* thinning (%} per m? thinring (%)
Emnpmectin June 2306 450x8.1A 4430 A H1x0bA - 13z 1044 - T2x67A
irunk Injection
0.4 p sifinch dlh
Emtmectin June 2006 43121234 16.0+£50A 116=65A IdzxT1A 130+ 127A(9) 0xDA (9} 200-:80A
Irunk infection
0.4 p uifinch dbih
Imitneloprid June 2007 IBA+0EBA 4.9+36A 1202484 - 135+ 120A - BI = 101A
trunk infectinn + Tume 3007,
+ sail 2008
imidncloprid
Soil June 3004, 39.6% 15.0A 2+574A B4+40A IGx6BA I30+258A8 5736 3b.3 =32DA
imidncloprid 2007, 20K AB(4)
Contral 1 - 43421604 - 120£151A - 5834 365RC 23.6x304 BS5 x (348
B (B)
Caontrol 2 - HI1LITA 15654 A I83xT7TDA 62x66A FL0303 0 277389 Bil6:x 120B
B

* Means followed by the same Retser are not sigrificantly different a P = 0.05, by he Tukey-Rimmer test

Ash trees receiving nn unnunl basal drench of imidacloprid orn
combinntion of an imidacloprid basal drench und an imidocloprid
trunk injection nlso appeared healthy as determined by canopy
thinning rotings ar the end of the Adrina test, but significantly more
EAB larvae (5.7 per m®) were found in imidocloprid-trenied ees
compired with emamectin benzoate-reated trees (0.0 per m?).

Protection of ash trees for 2-4 yenrs following n single in-
secticide treatment completely changes the progmosis for osh
streel trees nnd shode trees in North America afler invnsior of
emernld ash border. Up onti] this time, insecticide trentment was
reserved for only the most valunble trees becnuse of the high cost
af making frequent trunk injections. Thé multiple-yenr proteetion
documented in this sludy redoces the projecied cost of saving
ash trees by ot lesst 50%, bringing treatments well within the
range of many homeowners and some cities or other municipali-
ties. For example, one con compare the cost of hiring an arbor-
ist to treat o 1.4 cm dbh ash tree with nnnual tunk injections
of IMA-jet (imidncloprid) ot the 8 ml/2.54 em dbh mtg, to the
cost of hiring the same arborist to trent every other YOI Or every
fourth year with TREE-fige (emameetin benzoute) o1 the 0.4 £
aif2.54 cm dbh rate. At the time of this writing the cost of the
imidacloprid inseeticide to the arborist is USD $23,02 per year,
the cost of the emamectin benzonte insecticide is 526.13 per
year when Urenting every third year, and $17.42 when trenting
every fourth yeor. Labor costs vary depending on the arhorisL,
the number and size of trees being weated, ond the loration of
the praoperty. If one adds @ Inbar chasge of $50.00 per trentment-
visit for the 35.4 cm dbh tree, then the total average cost per year
aver 1 three-year period would be 573.92/yenr for nnnun) imi-
ducloprid truak injections, $51.§3/venr for emsmectin benzoate
injeetions made every third year, nnd $34.09%/year for emamectin
benzonte injections made every fourth year. This brings the cost

- ol irunk injections -into-a much more practical range Tar home-

-owners, especially when weighed agoinst the cost of tree removal

which may be more than 51,500 for a Inrpe tree (62.8 cm dbh).

[t oA SENLL ':_'.'L‘.;J.‘J BN N
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Dala from ‘Troy, Enst Lansing, and Adriun, MI, indicate
most of the ash rees in cilies along the lending edge of the
contignous EAB invasion front will perish within fve yeurs of
when the first rees are found to die from BAR. This was cer-
lainly true for Troy, ML, and much of the Detroit Metropolitan
arca where the Brst ash trees began 1o die in 2004, By 3009
oll of the nsh trees were dend except ones Lhat were protected
with insecticide reatments or where young trees have sprouted
from the stumps of dend ones. Spronting nsh trees and the per-
mination of ash seed will gunmntee the survival of EAB, but
populumions will be moch smaller sfer the initiat Gve 1o eight-
yeor period when unprolecled osh trees perish. This meons the
remnining nsh trees will be easier to protect with insecticides,

Admowledpments. We npprecinie the ossstanes of Terrante Dovis for
supervising the ficld roscarch, and thee Citles of Tray, East Lensing, and
Adrinn, for wasisting with branch sempling, This reseurch was portinlly
supporied by Arboret, Inc., Syngents Crop Science, ond the Michipan
Apricultoral Experiment Stiution,

UTERATURE CITED

By, AM., LS. Booer, RLA. Hauck, T. Polond, nod 1), Smish. 2007,
lavosion Genelics of Emerald Ash Horer (Agrilus planipeanis Foir-
maire) in Nodh America. In: Proceedings from the Thind Workshop
on Geneties of Bark Beetles end Assorinled Micmorpanisms, B.
Bentz, A. Coponto, nod K. RafTa (Fds).

Crppuert, D., D.G. McCullough, T.M. Poland, nnd NJW. Sicgert, 2005,
Emernld nsh borer In Morih America: o reseereh ond regulniosy chal-
lenpe. Amerdcan Entomelopgist 51:152-1635,

Hunck, R.A_, E_ Jendek, H. Liu, K.R. Marchon, TR Petyice, T.M. Po-
lond, nnd H. Ye. 2002, The emerafd ush borer: a new exolic pest in

Nosh Ameren. Newsletter of the Michizon Enlomologleal Society

47:1-5, e Pir bty T T IR

Herms, D.A., D.G. McCullough, D.R. Sniifluy, C.5. Sndof; R.C. ‘William- -

son, znd PL., Nixan. 2089. Insccticide options for protecting osh trees

.« Jrenn eimernld nsh boree Nosh.Centeal IPM: Center-Bulletin: 12 pp,. ., .

@010 Interumionnl Sociely of Arboricultue

I I AUF_20ESmilley_SepiilLingd 210

BIAHD e-mr.:dsml |




Arbariculture & Urban Forestry 36(5): September 2010

Kseutzwiser, D.R., K.R. Good, D.I. Chortrand, T.A. Scurs, nnd D.G.
Thompson. 2008. Are Jeaves that full from imidecioprd-treated roo-
ple wees to contro] Asian Jonghomed beetles toxic (o non-torget de-
composet oigenisms? Joumal of Enviropmenta) Quelity 37:639-646.

Musshalf, 1.M., AL Storer, . Fraser, ond V.C. Mnstro. 2009, A predictive
model for the detection of Agrilus plonipennis forvae jn ash trees.
Entomologin Experimentalis et Applientn 133:1-16.

Poland, T.M., und D.G. McCullough. 2006. Ememld ash barer; invasion
of the urban forest antl the threat 1o North America'’s 1sh resource.
Jourml of Fomestry 104:118-124.

SAB 2003. SAS 8.1. SAS Institule inc. Cary, NC.

Smitley, D., T. Davis, anit E. Rebek, 2008, Progression of ush conopy
thinning and dieback sutward from he initial infeststion of emerld
ush borer' {Colespiens: Buprestidue) in Seutheast Michigan. Joumal
of Economic Entomology 101:1643-1650.

Smitley, D.R., EJ. Rebek, RN, Royalty, T.W. Davis, und K_F. Newhouse.
2010. Protection of individunl ash urees from emerald ash borer (Co-
jcapters: Buprestidoe) with bas! soi] applicitions af imidacloprid.
Journal of Economic Entomolopy 103:119-126.

USDA APHIS. 2010. Coepenlive Ememld Ash Boter Project. <htip:/f
www_emerldoshborecinfoffilesMultiState_EABpos.pidl>.

David R. Smitley (corresponding aurhor)
Deparunemt of Entomaology

Michigan State University

Eoast Lansing, MI 8824, U.S.

smitley@ msicedu

Joseph J. Doceola
Arborjer, Inc.

99 Biugberry Hill Road
Woburn, MA 01801, ULS.
Jjoedoccois@arborjer.com

David L Cox

Syngenta Crop Prorection, Ine.
14446 Huntington Rd
Madera, CA 23636, {15,
david.cox®syngenta.con

Résumd, Des [rénes de Pennsylvanie (Fraxims perensylvanico
Marsh.) de rue de 25 1 45 cm de DHF ont &18 injectés zu lomnc pvee do
henzowte d'emamectine i des taux de 0,1 & 0,5 p d'ingrédient nelif pur
754 em de DHP, et ve oy Michigin en 2005 ou 2006. La condition de
santé e arbres o Et€ suivie en repord des tnux de densite de la cime
vt de dSpérissement jusqa’s quotre oos opris un irmiiement unigue. Des
échantillons de bmnches ont 8¢ récoltées en automne 1 1 écorce enlevie
pour faire un décomple des Tarves 'agrile du fidne gour la plupan des
traitemnents durnt In méme pérode. Une injection unigoe dons le trone
de benzonte d'emnmectine 3 des taox de 0,1 ov 04 g d'ingrEdient aclif
u produit un contrdle § 100% des larves d'agrile do fiéoe sur 9§ des 99
arbres trailfs durant une pErode de 2 i 3 ons. Les cimes sont dsmenrées
similires chez les urbres traités durant vee pérode de 2 3 < ans oprds
I"injection dans le tronc tandis gue plus de 50% des urbres 1@moins mo-
uruient oy cours de In méme pérfode. Les frénes qui onl rego une com-
binaisun d'imidecloprid pur injection dans Je trone et por injection dans
Iz sol ou por injection annoclle dons e sol svoiensl des cimes similabres,
mais plus de lnrves ont ét6 décowvertes dans les brnches des arbres qui
recevoient des injections annoetles duns te sol.

Tosommeninssung, Grine Eschen nls SwafenhBume in der GrilBe
von 3545 cm Swmmdurchmesser wurlen im Stamm mil Emomectin
Benzout in Raten von 0,10-0,60 g 2if2.54 cm Stummdurchme sser an droi
verschiedenen Stundarien in Michigun, U.S, injiziert. Die Baumgesund-
hseit wurde dberwacht durch jihrliches Ausdiinnen der Krone und Bew-
enung der Tatholzbildunp filr bis zu 4 Juhren nach einer Bebundlung. Im
Herhst wurden Astprobzn gesommelt und bei den moisten Behondiungea
nuch die Rinde emifermt, um die Larven des Eschenbohrss imm gleichen
Zeitroum zu zithien. Eine cinzelne Stemminjekiion mit Emamectin Ben-
zoat mil Relen von 0,1, 0,2 und 0,4 p ai erpab eine 100% Kontrolle der
Larven in 98 von 99 behundelien Biumen in 2-3 Johren. Die Kronenbe-
werung bei behandetten Bilumen blieb Uber §ilr 2-4 Julre poch der Be-
hondlung gleich, withrend >50% der kopimllienten Biiume im gleichen
Zeitsoum obstarben. Eschea, die eine Kombinotion aus Imaiducloprid-
Siamm-Injektion und Imidacloprid-Wurzelanfpuss oder einen jBhrichen
Imidacloprid-Wurzilunlfpuss eshielten, hutien Hhnlicke Kronesbitder,
iher es wurden mehr Larven in Aslen von Biumes-gefinden, dic einen
Juhrlichen Imidacloprid-Warzeloofguss erhiellen.

Resumen, Atholes de Fresno (Frasimes pennsylvonica Marsh,) de
tnmofios de 25 u 45 ¢m e DAP [ueton inyecindos ol tronco con benzouta
de emumectin 1 thsos de 0.10 - (L60 pfL.54 em de DAP en ires locali-
daodes de Michigon en 2005 y 2006, Fue monitorendn In sntud de os dr-
boles por muerte descendenle ¥ aclareos de cops anules por cutro anos
después del tmumiente. Se colecluron myestins de mmas en el olofio y
In cortezn remavidn pure contar Jas Iorvas del burrenedor esmcmlda del
Tresno pom los teatamientos en el mismo perfado, Un solo tratomiento de
inyeeeidn al troneo de benzoote de emameetiz o unn tasn de 1.1, 02 o
0.4 g din 100% de contral de larvas Jdei borresudar esmemlda del Fesno
en 98 de 99 drboles tratndos para 2-3 afios. Los estudos de lus copus pitrn
log rboles trutados permaonccieran similores pom 2-4 #fios después de la
inyrecion, mientns que >350% de los drboles tratedos muriG dusmne o
mismo perode de tiempo, Los fresnos que recibiernn uns combinocidn
de onn inyeccidn o tronco de imiducloprid y unn zanja basy) de imido-
cloprit! o un tratumients enunl de zanjn con imidacloprid tuve estodos de
copa similres, peto se encontraron mds larves en mmns de drboles que
recibieron zanjes anvales.
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INSECTICIDE OPTIONS FOR PROTECTING ASH TREES FROM EMERALD ASH BORER




Id ash borer {Agrilus planipennis
s==lAIrMAire), an invasive insect native to
HAsia, has killed tens of millions of ash
“=frees in urban, rural and forested settings.
This beetle was first discovered in 2002 in
southeast Michigan and Windsor, Ontario. As
of June 2009, emerald ash borer (EAB) infes-
tations were known to be present in 12 states
and two Canadian provinces. Many hom-
eowners, arborists and tree care profession-
als want to protect valuable ash trees from
' EAB. Scientists have learned much about this
insect and methods-to protect ash trees since
2002. This bulletin is designed to answer
frequently asked questions and provide
the most current information on insecticide
options for controlling EAB.

If you elect to treat your ash trees, there are
several insecticide options available and
research has shown that treatrnents can be
effective. Keep in mind, however, that con-
trolling insects that feed under the bark with
insecticides has always been difficult. This is
especially true with EAB because our native
North American ash trees have little natural
resistance to this pest. In university trials,
some insecticide treatments were effective in

Herms, McCullough, Smitley, Sadof, Williamson, Nixon

some sites, but the same treat-
ments failed in other sites. Further
more, in some studies conducted
over multiple years, EAB densities
continued to increase in individual
trees despite annual treatment.
Some arborists have combined
treatments to increase the odds of
sueccess (e.g., combining a cover
spray with a systemic treatment).

Our understanding of how EAB
can be managed successiully

with insecticides has increased
substantially in recent years. The
current state of this understanding
is detailed in the bulletin. It is important to
note that research on management of EAB
remains a work in progress. Scientists from
universities, government agencies and com-
panies continue to conduct intensive studies
to understand how and when insecticide
treatments will be most effective.

Ucnow my tres is already in
EAB. Will insacticides still be effective?

If a tree has lost more than 50 percent of its
canopy, it is probably too late to save the
tree. Studies have shown that it is best to
begin using insecticides while ash trees are
still relatively healthy. This is because most
of the insecticides used for EAB control act
systernically — the insecticide must be trans-
ported within the tree. In other words, a tree
must be healthy enough to carry a systemic
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fares with the ability of the tree to transport
nutrients and water, as well as insecticides. As _
a tree becomes more and more infested, the -

insecticide up the trunk and into the branches

and canopy. When EAB larvae feed, their gal-
leries injure the phloem and xylern that make
up the plant’s circulatory system. This inter-

injury becomes more severe. Large branches
or even the trunk can be girdied by the larval
galleries.

Studies have also shown that if the canopy of
a tree is already declining when insecticide
treatments are initiated, the condition of the
tree may continue to deteriorate during the
first year of treatment. In many cases, the tree
canopy will begin to improve in the second
year of treatment. This lag in the reversal of
canopy decline probably reflects the time
needed for the tree to repair its vascular
system after the EAB infestation has been
reduced.

My ash tree locks fin

is q.:a:ammec% for EA
irgating my tree?

i: iy county
hould [ start

Scientists have learned that ash trees with low
densities of EAB often have few or no exter-
nal symptoms of infestation. Therefore, if
your property is within a county that has been
quarantined for EAB, your ash trees are prob-
ably at risk. Similarly, if your trees are outside
a quarantined courtty but are-still within
10-15 mites of a known EAB infestation, they
may be at risk. If your ash trees are more than
15 miles beyond this range, it is probably

too early to begin insecticide treatments.
Treatment programs that begin too early

are a waste of money. Remember, however,
that new EAB infestations have been discov-
ered every year since 2002 and existing EAB
populations will build and spread over time.
Stay up to date with current EAB quaran-
tine maps and related information at www.
emeraldashborer.info. You can use the links
in this Web site to access specific information
for individual states. When an EAB infesta-
tion is detected in a state or county for the
first time, it will be added to these maps.
Note, however, that once an area has been
quarantined, EAB surveys generally stop, and
further spread of EAB in that area will not be
reflected on future maps.

to protect my
AB for several years. Is

wifi have

i ‘:Lnsxh i

~TFhe ecorommics of treat:ng asli trees with

insecticides for EAB protection are com-

' plicated. Factors that can be considered

include the cost of the insecticide and
expense of application, the size of the trees,
the likelihood of success, and potential

costs of removing and replacing the trees.
Until recently, insecticide products had to

be applied every year. A new product that

is effective for two years or even longer
(emamectin benzoate) has altered the eco-
nomics of treating ash trees. As research pro-
gresses, costs and methods of treating trees
will continue te change and it will be impor-
tant.to stay up o date on treatment options.

Benefits of treating trees can be more difficult
to quantify than costs. Landscape trees typi-

' cally increase property values, provide shade

and cooling, and contribute to the quality of
life in a neighborhood. Many people are sen-
timental about their trees. These intangible
qualities are important and should be part of
any decision ta invest in an EAB management
program.

ft is also worth noting that the size of EAB
populations in a specific area will change
over time. Populations initially build very
slowly, but later increase rapidly as more
trees become infested. As EAB populations
reach their peak, many trees will decline and
die within one or two years. As untreated ash
trees in the area succumb, however, the local
EAB population will decrease substantially.
Scientists do not yet have enough experi-
ence with EAB to know what will happen
over time to trees that survive the initial
wave of EAB. Ash seedlings and saplings are
common in forests, woodlots, and right-of-
ways, however, and it is unlikely that EAB will
ever completely disappear from an area. That
means that ash trees may always be at some
risk of being attacked by EAB, but it seems
reasonable to expect that treatment costs
could eventually decrease as pest pressure
declines after the EAB wave has passed.
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‘Insecticide formulations and application
methaods that have been evaluated for control
of EAB are listed in Table 1. Some arermar--—- - e
“keted for use by homeowners while others
are intended for use only By professional
applicators. The "active ingredient” refersto . . . :
the compound in the product that is actually.. - - rer - oo
toxic to the insect.

. Insecticides. that can effectively control EAB
fall into four categories: (1) systemic insec-
ticides that are applied as soil injections or
-~ drenches; (2) systemic insecticidés applied
as trunk injections; (3) systemic insecticides

applied as lower trunk sprays; and (4) pro- **  Formulations included in Table 1 have been
tective cover sprays that are applied to the evaluated in multiple field trials conducted
trunk, main branches, and (depending onthe by the authors. Inclusion of a product in Table
label) foliage. 1 does not imply that it is endorsed by the

Table 1. Insecticide options for professionals and homeowners for controlling EAB that
have been tested in multiple university trials. Some products may not be [abeled for use in
all states. Some of the listed products failed to protect ash trees when they were applied at
labeled rates. Inclusion of a product in this table does not imply that it is endorsed by the
authors or has been consistently effective for EAB control. See text for details regarding
effectiveness.

“Insecticide Formulation Recommended Timing

: MEI‘It® (75WP 75WSF‘ 2F)

Mid-fall and/or mid- to late spring

XYteCfc_TM, (2F, 75WSP} : - Mid-fall and/or mid- to late spring

|MA—JEt® B Eari_y l\_._fl'éy to mid-June
ilrﬁicidé@ a N '7:‘.Earriy;Méy to mid-June
TREE-3ge™ . Early May to mid-June

Infect-A-Cide  Early May to mid-June

: 'Saflz_ar_i:‘M_(ZO SG) : Ea'fiy_ May to rﬁ_i_d-June

- Astro® o e

e LI st L2 apphcatlons at 4-week intervals;
£ Onyx™: - - Bifenthrin - Proverites Bk and “fitst spray should occur when
RRR I BT : ye Darxand - " black|gcast is blooming (early
Tempo®. . L Cyfluthrin = : ; “May in southern Ohio to early

‘-‘Juﬁgfin .h_-{_id_-Michigan) ]

Sevin®SL L T Carbaiyl

“Homeowner Formulation . -

Bayer Advanced*M Tree & Shrub

Insect Control Imidacloprid . Soildrench .- Mid-fall or mid- to late spring
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authors or has been consistently effective for
EAB control. Please see the following sec-

....tions for specific information about results

from these trials, Results of some tests have

“* Strategies for the most effectivé Uise af these ™

insecticide products are described below. It
is important to note that pesticide labels and
registrations change constantly and vary from
state to state. |t is the legal responsibility of
the pesticide applicator to read, understand
and follow all current label directions for the
specific pesticide product being used.

Using Insecticides to
Control EAB

Soil-Applied Systemic Insacticides

Systemic insecticides applied to the soil

are taken up by the roots and translocated
throughout the tree. The most widely tested
soil-applied systemic insecticide for control of
EAB is-imidacloprid, which is available under
several brand names for use by professional
applicators and homeowners (see Table 1).
All imidacloprid formulations can be applied
as a drench by mixing the product with water,
then pouring the solution directly on the soil
around the base of the trunk. Dinotefuran
was recently labeled for use against EAB as a
soil treatment (in addition to its use as a basal
trunk spray discussed below). Studies to test
its effectiveness as a soil treatment are cur-
rently underway in Michigan and Chio.

Imidacloprid soil applications should be
made when the soil is moist but not satu-
rated. Application to water-logged soil

can result in podr uptake if the insecticide
becomes excessively diluted and can also
result in puddles of insecticide that could
wash away, potentially contaminating surface
waters and storm sewers. Insecticide uptake
will also be limited when sail is excessively
dry. lrrigating the soil surrounding the base
of the tree before the insecticide application
can improve uptake.

The application rates for the homeowner
product {Bayer Advanced™ Tree & Shrub
Insect Control) and professional formulations

of imidacloprid are very similar. Homedwners
apply the same amount of active ingredient

-that professionals apply. However, there are’ -
_ ome tests have | certain restrictions on.the use of homeowper.
“alsobeen posted on www.eméraldashborer. -

info.

formulations that do not apply to professional

. formulations, Homeowner formulations of
- imidacloprid can be applied only-as a'drench.

It is not legal to inject these products into the
soil, although some companies have mar
keted devices to homeowners specifically for
this purpose. Homeowners are also restricted
to making only one application per year.
Several generic products containing imida-
cloprid are available to homeowners, but the
formulations vary and the effectiveness of
these products has not yet been evaluated in
university tests.

Soit drenches offer the advantage of requir-
ing no special equipment for applica-

tion other than a bucket or watering can.
However, imidacloprid can bind to surface
layers of organic matter, such as mulch or leaf
fitter, which can reduce uptake by the tree.
Before applying soil drenches, it is impor-
tant to remove, rake or pull away any mulch

--or dead |eaves so the insecticide sclution is

poured directly on the minera! soil.

tmidacloprid formulations labeled for use by
professionals can be applied as a soil drench
or as soil injections. Sail injections require
specialized equipment, but offer the advan-
tage of placing the insecticide under mulch
or turf and directly into the root zone. This
also can help to prevent runoff on sloped
surfaces. Injections should be made just deep
enough to place the insecticide beneath the
soil surface (2-4 inches). Soil injections should
be made within 18 inches of the trunk where
the density of fine roots is highest. As you
move away from the tree, large radial roots
diverge like spokes on a wheel and studies
have shown that uptake is higher when the
product is applied at the base of the trunk.
There are no studies that show that applying
fertilizer with imidacloprid enhances uptake
or effectivenass of the insecticide.

Optimal timing for imidacloprid soil injec-
tions and drenches is mid-April to mid-May,
depending on your region. Allow four to

six weeks for uptake and distribution of the
insecticide within the tree. In southern Chio,
for example, you would apply the product by
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mid-April;. in southern Michigan, you should
apply the product by early. to mid-May.
.. = When treating Jarger trees (e.g.; with trunks
larger than 12 inches in diameter), treat on
“the earlier side'f the recommendéd timing.
Large trees will require more time for uptake
«and transportation of the insecticide than will.
~ small trees. Recent tests show that imidaclo-
prid soil treatments can also be successful
when applied in the fall.

Trunk-njected Svsismic Insecticides
J

Several systemic insecticide products can
be injected directly into the trunk of the
tree including formulations of imidacloprid
and emamectin benzoate {see Table 1). An
advantage of trunk injections is that-they can
be used on sites where soil treatments may
not be practical or effective, including trees
growing on excessively wet, compacted or
restricted soil environments. However, trunk
injections do wound the trunk, which may
cause long-term damage, especially if treat-
ments are applied annually.

Products applied as trunk injections are
typically absorbed and transported within
the tree more quickly than soil applications.
Allow three to four weeks for most trunk-
injected products to move through the tree.
Optimal timing of trunk injections occurs
after trees have leafed out in spring but
before-EAB-eggs have hatched, or generally
between mid-May and mid-June. Uptake of
trunl-injected insecticides will be most effi-
cient when trees are actively transpiring. Best
results are usually obtained by injecting trees
in the morning when soil is moist but not
saturated. Uptake will be slowed by hot after
noon temperatures and dry soil conditions.

MNoninvasive, Sysiemic Basal
Trunk Sprays

Dinotefuran is labeled for application as a
noninvasive, systemic bark spray for EAB
control. It belongs to the same chemical class
as imidacloprid (necnicotinoids) but is much
more soluble. The formulated insecticide is
sprayed on the lower five to six feet of the
trunk using a common garden sprayer and
low pressure, Research has shown that the
insecticide penetrates the bark and moves
systemically throughout the rest of the tree.

Herms, McCullough, Smitiey, Sadof, Williamson, Nixan

Dinotefuran can be mixed with surfactants .
that may facilitate its movement into the tree,
particularly on large trees with thick bark.
However, in field trials, adding a surfactant
did not consistently increase the amount

of insecticide recovered from-the leaves of
treated trees.

Healthy ash trees that . .
have been protected
with insecticides
growing next to
untreated ash trees
killed by EAB.

The basal trunk spray offers the advantage of
being quick and easy to apply and requires
no special equipment other than a garden
sprayer. This application technique does not
wound-the tree, and when applied correctly,
the insecticide does not enter the soil. -

Protactive Cover Sprays

Insecticides can be sprayed on the trunk,
branches and (depending on the label)
foliage to kill adult EAB beetles as they feed
on ash leaves, and newly hatched larvae as
they chew through the bark. Thorough cover-
age is essential for best results. Products

that have been evaluated as cover sprays for
control of EAB include some specific formula-
tions of permethrin, bifenthrin, cyfluthrin and
carbaryl (see Table 1).

Protective cover sprays are designed to
prevent EAB from entering the tree and will
have no effect on larvae feeding under the
bark. Cover sprays should be timed to occur
when most adult beetles are feeding and
beginning to lay eggs. Adult activity can

be difficult to monitor because there are no




EAB adults must feed
on foliage before they
become reproduc-
tively mature.

“effective-pheromone traps for EAB:However,

first emergence of EAB adults generally

occurs between 450-550 degree days: (start—
_ing'date of January-1, base temperature of
TG Wi Lorrdiponds dosaly with Tl

... bloom of black locust (Robinia pseudoacac:a) :
. For best.results,. consider two applications,.

one at 500 DD, (as black locust approaches
full bloom) and a:second.spray four weeks
later.

W ,&Hecti"e Are
cticides for Control of

Extensive testing of insecticides for control
of EAB has been conducted by researchers
at Michigan State University (MSU) and The
Ohio State University (OSU). Results of some
of the MSU trials are available at www.emer-
aldashborer.info.

Soil-Applied Systemic insecticides

Efficacy of imidacloprid soil injections for con-
trolling EAB has been inconsistent; in some
trials EAB control was excellent, while others
yielded poor resuits. Differences in applica-
tian protocols and conditions of the trials
have varied considerably, making it difficult
to reach firm conclusions about sources of
variation in efficasy. For example, an M5U
study found that low-volume soil injections of
imidacloprid applied to small trees averag-
ing 4 inches in DBH (diameter of the trunk

at breast height) using the Kioritz applicator
(a hand-held device for making low-volume
injections) provided good control at one

site. However, control was poor at another
site where the same application protocols
were used to treat larger trees {13-inch DBH).
Imidacloprid levels may have been too low in
the larger trees to provide adequate contral.
Higher pest pressure at the second site also
may have contributed to poor control in the
large trees.

In the same trials, high-pressure soil injections
of imidacloprid (applied in two concentric
rings, with one at the base of the tree and the
other halfway to the drip line of the canopy)
provided excellent control at one site. At
another site, however, soil injections applied
using the same rate, timing and application

method were- completely ineffective, everd

though iree size and infestation pressure
~were very similar. It should be noted that-
* “recent studies have shown tha
ol m;ectuons madé at the basa of the trun

iddclopricl

result in more effective uptake than applicaz—

tions made on grid or circular patterns underss- -

the canopy.

Imidacloprid soil drenches have also gen-
erated mixed results. In some studies
conducted by MSU and OSU researchers,
imidacloprid soil drenches have provided
excellent control of EAB. However, in other
studies, control has been inconsistent. Expe-
rience and research indicate that imidacloprid
soil drenches are most effective on smailer
trees and control of EAB on trees with a DBR
that exceeds 15 inches is less consistent.

This inconsistency may be due to the fact
that application rates for systemic insecticides
are based on amount of product per inch of
trunk diameter or circumference. As the DBH
of a tree increases, the amount of vascular
tissue, leaf area and biomass that must be
protected by the insecticide increases expo-
nentially. Consequently, for a particular appli-
cation rate, the amount of insecticide applied
as a function of tree size is proportionally
decreased as trunk diameter increases.
Hence, the DBH-based application rates that
effectively protect relatively small trees can

-be too low to effectively protect large trees.

Some systemnic insecticide products address
this issue by increasing the application rate
for large trees.

tn an OSU study with larger trees (15- to
22-inch DBH), Xytect™ (imidacloprid) soil
drenches provided consistent control of EAB
when applied experimentally at twice the rate
that was allowed at that time. Recently, the
Xytect™ label was madified to allow the use
of this higher rate, which we now recommend
when treating trees larger than 15-inch DBH.
Merit® imidacloprid formulations, however,
are not labeled for application at this high
rate. Therefore, when treating trees greater
than 15-inch DBH with Merit® soil treatments,
two applications are recommended, either

in the fall and again in the spring, or twice

in the spring, about four weeks apart {for
example in late April and again in late May).
This is not an optian for Bayer Advanced™
Tree and Shrub Insect Control and other
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homeownerformulations of imidacloprid,
which are limited by the label to one applica-

wdion per.year.Homeowners.wishing to protect

- treestarger than 15-inch BBH should con- -

“siderhaving their trees proféssicnally trested. "

~ Treatment prégrams must comply with any
“lithits $pecified on'the labeltegarding the
maximum amount of insecticide that can be
applied per acre during a given year.

Trunk-Injected Systemic insecticides

Emamectin benzoate * In several inten-
sive studies conducted by MSU and OSU
researchers, a single injection of emamectin
benzoate in mid-May or early June pro-
vided excellent control of EAB for at least
two years-even under high pest pressure.
For example, in a highly-replicated study
conducted on trees ranging in size from 5-
to 20-inch DBH at three sites in Michigan,
untreated trees had an average of 48 to 132
EAB larvae per m? of bark surface, which
represents high pest pressure. In contrast,
trees treated with emamectin benzoate had,
on average, only 0.2 larvae per m?, a reduc-
tion of > 99 percent. When additional trees
were felled and debarked two years after the
emamectin benzoate injection, there were
still virtually no larvae in the treated trees,
while adjacent, untreated trees at the same
sites had hundreds of larvae.

In two OSU studies conducted in Toledo

with street trees ranging in size from 15-

to 25-inch DBH, a single application of
emamectin benzoate also provided excel-
lent control for two years. There was no sign
of canopy decline in treated trees and very
few emergence holes, while the canopies of
adjacent, untreated trees exhibited severe
decline and extremely high numbers of emer-
gence holes.

One study suggests that a single injection of
emamectin benzoate may even control EAB
for three years. Additional studies to further
evaluate the long-term effectiveness of
emamectin benzoate are underway. To date,
this is the only product that controls EAB for
more than one year with a single application.
In addition, in side-by-side comparisons with
other systemic products {necnicotinoids),
emamectin benzoate was more effective.
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Imidacloprid * Trunk injections with imidacia=™

prid products have provided varying degrees

of EAB-control in trials conducted-at differant = -« oo s e
“sites in Ohio and Michigan. In an MSU' study, =
‘larval density in trees treated with Imicide®

.. injections were reduced by 60 percent to 96z -,

percent,.compared to untreated:controls: =« v e -

There was no apparent relationship between
efficacy and trunk diameter or infestation
pressure. In another MSU trial, imidacloprid
trunk injections made in late May were more
effective than those made in mid-July, and
IMA-jet® injections provided higher levels of
control than did imicide®, perhaps because
the IMA-jet? label calls for a greater amount
of active ingredient to be applied on large
trees. In an OSU study in Toledo, IMA-jet®
provided excellent control of EAB on 15-to
25-inch trees under high pest pressure when
trees were injected annually. However, trees
that were injected every other year were not
consistently protected.

In a discouraging study conducted in Michi-
gan, ash trees continued to decline from one
year to the next despite being injected in

-both years with-either Bidrin-{Inject-A-Cide

B®} or imidacloprid. The imidacloprid treat-
ments consisted of two consecutive years of
tmicide® (10% imidacloprid) applied using
Mauget® micro-injection capsules, or an
experimental 12% formulation of imidaclo-
prid in the first year followed by Pointer™
(5% imidacloprid) in the second year with
both applied using the Wedgle™ Direct-
Inject™ System. All three treatment regimes
suppressed EAB infestation levels in both
years, with Imicide® generally providing

best control under high pest pressure in

both small {six-inch DBH) and larger {16-inch
DBH) caliper trees. However, larval density
increased in treated and unjreated trees from
one year to the next. Furthermore, canopy
dieback increased by at least 67 percent in all
treated trees {although this was substantially
less than the amount of dieback observed

in untreated trees). Even consecutive years
of these treatments only slowed ash decline
under severe pest pressure. In another MSU
study, ACECAP® trunk implants (active ingre-
dient is acephate) did not adequately protect
large trees {greater than 15-inch DBH) under
high pest pressure.

EAB larvae damage
the vascular system of
the tree as they feed,
which interferes with
movement of systemic
insecticides in the

tree.




T o T . L g e
“Regtgctive Cover Spravs

_MSU studies have sha

p that applications

ofOrlLyxTM, Tempo® and Sevin® SL provided

7 ~goad control:of EABj'especially when the

insecticides were applied in |late May and

{ again in garly July. Acephate sprays were less |

effective. BotaniGard® {Beauvaria bassiana)

¥ was also ineffective under high pest pres-

Noninvasive Basal Trunk Sprays with
Dinatefuran

Studies to date indicate that systemic basal
trunk sprays with dinotefuran are about as
effective as imidacloprid treatments. MSU
and OSU siudies have evaluated residues

in leaves fram trees treated with the basal
trunk spray. Results show that the dinotefuran
effectively moved into the trees and was
translocated to the canopy at rates similar to
those of other trunk-injected insecticides, and
faster than other soil-applied neonicotincid
products.

As with imidacloprid treatments, control of
EAB with dinotefuran has been variable in
research trials. In an MSU study conducted

in 2007 and 2008, dinotefuran trunk sprays
reduced EAB larval density by approxi-
mately 30 percent to 60 percent compared
to'the heavily infested untreated trees. The
treatment was effective for only one year

and would have to be applied annually. In
general, controt is better and more consistent
in smaller trees than in large trees, but more
research is needed with larger trees. Studies
to address the long-term effectiveness of
annual dinotefuran applications for contro! of
EAB are underway.

“sure. Astro® {permethrin) was not evaluated
against EAB in these tests, but has been
effective for controlling other species of
wood borars and bark beetles.

In another MSU study, spraying Tempo®
just on the foliage and upper branches or
spraying the entire tree were more effective
than simply spraying just the trunk and large
branches. This suggests that some cover
sprays may be especially effective for con-
trofling EAB adults as they feed on leaves

in the canopy. A single, well-timed spray
was also found to provide good control of
EAB, althdugh two sprays may provide extra
assurance given the long period of adult EAB
activity.

It should be-noted that spraying large trees
is likely to result in a considerable amount of
insecticide drift, even when conditions are
ideal. Drift and potential effects of insecti-
cides on non-target organisms should be
considered when selecting options for EAB
control.
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# Insecticides can effectlvely protect ash trees from EAB
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.+ Unnecessary, insecticide appllgatlons waste money If EAB has. .
not been detected within 10-15 miles, your trees are at low
risk. Be aware of the status of EAB in your location. Current
maps of known EAB. populations can be found.at www.emer- -
aldashborer.info. Remember, however, that once a county is
quarantmed maps for that county are no, Ionger updated

" & Trees that are a]ready infested and showmg sugns of canopy
. decline when treatments are initiated may continue to dec[!ne
“.in the first ygar after treatment; and then begin to show L
improvement in the second year due ta time lag assocuated _

- with vascular healing: Trees’ exhlb[tmg mare than 50. percen
'_ canopy decline are un[:kely to recover even if

# Emamectin benzoate is the only product tested 1o date that _
conirols EAB for more than one year with a sirgle application.
It also provided a higher level of controt than other products
in side-by-side studies. ‘

s Soil drenches and injections are most effective when made at
the base of the trunk. Imidacloprid applications made in the
- spring or the fall have been shown to be. equally effective.

£ Soil injections should be no more than 2-4 inches deep. to.
avoid placing the insecticide beneath feeder ruots.

# To facilitate uptake, systemic trunk and soil insecticides

should be applied when the soil is moist but not saturated or
excessively dry.

# Research and experience suggest that efFectivene'ss of insecti-
cides has been less consistent on larger trees. Research has
not been conducted on trees larger than 25-inch ‘DBH. When
treating very large trees under high pest pressure, it may be
necessary to consider combining two treatment strategies.

# Xytect™ sail treatments are labeled for application at a
higher maximum rate than other imidacloprid formulations,
and we recommend that trees larger than 15-inch DBH be
treated using the highest labeled rate. Merit® imidacioprid
formulations are not labeled for use at this higher rate. When
treating larger trees with Merit® soil treatments, best results
~will be obtained with two applications per year. Imidacloprid
formulations for homeowners {Bayer Advanced™ Tree &
Shrub Insect Contral and other generic forrnufatlons) can be
applied only once per year.

#* Homeowners wishing to protect trees larger than 15-inch
DBH should consider having their trees professionally treated.

+# Treatment programs must comply with any label restrictions
on the amount of insecticide that can be applied per acre in a
given year.
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The Cooperative Emerald Ash Borer Program

For more infermation and to order
additional copies of this bulletin:

www.emeraldashborer.info/

The Ohio State University EAB Qutreach Team

www.ashalert.osu.edu

Purdue Extension

www.entm.purdue.edufeab/

University of Wisconsin

www.entomology wisc.edu/emeraldashborer/

University of lllinois

ipm.illinois.edu/landturf/insects/

University of Minnesota

www.extension.umn.edu/issues/eab/
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