Article 1.

Article 2.

Article 3.

Article 4.

Article 5.

Article 6.

Article 7.

AGENDA
CASCADE CHARTER TOWNSHIP
REGULAR BOARD MEETING
Wednesday, April 12, 2017
7:00 P.M.

Cascade Branch of the Kent District Library, Wisner Center

2870 Jacksmith, S.E.

Expected Meeting Procedures

During public comments you may speak on any item
not noted on the agenda for a public hearing.

Please limit comments to 3 minutes per person and
the Board may or may not choose to respond.

Please limit your comments to a specific issue.
Please turn OFF cellular phones.

Call to Order, Roll Call

Pledge of Allegiance to the Flag

Approval of Agenda

Presentations/Public Comments (limit comments to 3 minutes)
Chris Becker, Kent County Prosecuting Attorney — re: Medical Marijuana
Legislation

Approval of Consent Agenda

a.

Receive and File Various Meeting Minutes

1. Regular/Closed Session Township Board Minutes for 3/22/17.

2. Regular Planning Commission Minutes for 3/6/2017.

Receive and File Communications

1. Letter to Steven Warren, Kent County Road Commission — re:
Cascade Road and Thornapple River Drive Intersection.

2. Letters from Charter Communications — re: Channel Lineup

3. Letter from Regis — re: Rebate Check

Education Requests

1. Jeff Knowles — Columbia Southern University — Legal Aspects of
Safety and Health.

Receive and File Reports

1. DDA 2016 Annual Report

2. Treasurer’s Report for January 2017.

Financial Actions

a.
b.

C.

Consider Approval of March, 2017 Payroll, Payables and Transfers.
Consider Pay Draw #1 for the Thornapple River Dr. Utility
Extension Project.

Consider Pay Draw #1 for the Thornapple Hills Drain.

Unfinished Business

Township Board Agenda
April 12, 2017
Page -1



Article 8.

Article 9.

Article 10.
Article 11.

Article 12.

New Business
017-2017

018-2017

Consider Request for Additional Use of Burton Park
Entranceway Easement.

Consider Approval of Contract with Hamilton Helicopter
Inc. for Gypsy Moth Suppression Services.

Public Comments on any other matters. (limit comments to 3 minutes)

Manager Comments

Board Member Comments

Adjournment

Township Board Agenda
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MINUTES OF THE
CASCADE CHARTER TOWNSHIP
REGULAR BOARD MEETING
Wednesday, March 22, 2017
7:00 P.M.

A pele 1T Supervrsox Beahan ca]lcd the mcetmg to order T O e

Present: Supervisor Beahan, Trustee Koessel, Shipley, MacDonald, Lewis, Clerk
Slater and Treasurer Peirce.
Absent: None
Also Present: Manager Swayze, Deputy Clerk Blegalle DDA/ED Director
Korhorn, Kevin Krauss/Terry Toblas/Ron Neil Townshlp
Attorneys/Investigator and those. hsted ol Supp!ement #1.

Article 2. Supervisor Beahan led the Pledge of Al!egtance to the Flag '

Article 3. Motion was made by Trustee Lewis and suppo d. by -Ti'ustee Koessel to _a plove
the agenda as presented. Motion carried unanimously. - B

Article 4. Presentations/Public Comments (limit comments to 3 mmutes)
Diane Cutler, KDL Librarian addressed the Beatd xcg,aldmg a specml series of
programs being offered at the Library, e '
Scott VanSolkema, 2570 Orange Ct; "'ddlesse
suspension of the Fire Chiefs, . -0
Deputy Ryan Roe, Kent County: Sheriff Dc,pal'tmen :
on the happenings in Cascade Townsh]p S :

1(3 'BQard regardmg-the

1update to the Board

Article 5. Approval of Consent Agendd -
a. Receive and File Various Mcetmngutes

1. Regular Townsh:p Board Minutes for 3/08/] 7.

2. Regular Plannmg Commission Minutes for 2/6/2017.

3. Regular ‘Zoning Board of Appeals Minutes for 1/10/2017.

4... Regular Downtown: Development Minutes for 1/17/2017.

1ve:and File Repo_ g

'(:pall:nent Mon _Iy_;RepOIt for February, 2017.

2. Treasurer’s-Report for 2016 Tax Collections.

Education: Requests

1. Doug Poolman— Michigan — IAA] Annual Arson School - Bay

& City, MI - May 23~26 2017.

L Mo‘rlon was made by liustee Lewis and supported by Trustee Koessel to approve

i ‘fhé_ Consent Agenda as: pre_se;lted Motion carried unanimously.

Article 6,
:_‘pproval of January/February, 2016 General/Special

Motlon was made by Trustee MacDonald and supporied by Trustee
Shiptey to approve the January/February, 2016 General/Special Funds,
Motion carried unanimousiy.
b, Consider Approval of February, 2017 Payroll, Payables and
Transfers.
Motion was made by Clerk Slater and supported by Trustee Shipley to
approve the February, 2017 Payroll, Payables and Transfers. Motion
carried unanimously.
Township Board Minutes
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Article 7. Unfinished Business

Article 8. New Business

015-2017 Discuss and Consider Holiday Decorations for the Village
and Tassell Park,
DDA/ED Director Korhorn presented DDA request for the
Holiday Decorations for the Village and Tassell Park.
Discussion followed. Motion was made by Trustee Koessel and

srmsupported by TrusteeMacDoenald tarapprove the: DDA
expenditure of $15,000 to purchase new heoliday decorations.
Motion carried unanimously.

016-2017 Consider Approval of a Request fl om KDL for Music
Programming Funding. i
Towns]np Manager Swayze inty oduce ian Cutler to
review the request for ﬁmdmg MOthJl was. made by Trustee
Koessel and supported by Trustee Shipley. to approve $3,500 10
Support the Music Programming at the: Cascade lelaly :
motion carried unanimously

Article 9. Closed Session

¢ Pursuant to Open Meetings Act 15, 268(h) To consulex material
exempt from discussion or disclosure by state or. federa] statute
- To Discuss an Attorney’s Legal Opinion. '
Motion was made by Trustee. Koesse -andsupported by Trustee Lewis to
move into closed session, Motion carried unammously by roll call vote.
Motion was made by Tnustee Koessel'and ¢ suppor rted by Treasurer Peirce
to reconvene into tes.ular sessxon __Motlon cari 1ed 'unammously by roll
call vote. : :

P

Article 10, Public Comments on an3 other matte!s._'(hmlt comments to 3 minutes)
Scott VanSolkema, 2570 Orange Ct. questioned why he could not ask question
during agenda Item 01522017, Also questioned closed session attendees and
several other items;
Nick Katsavelas, 2085 Bu:rwwk Dr., S.E., also inquired about how questions

__from‘-the audience ;:,ot addxessed :

Article 11, Manager Comments : Rt
.1 Manager Swayze of] ered the foi]owmg, comments:

' ¢ Havehada couple of Economic Development conversations over the
past couple of weeks. Had a chance 10 meet with the owners of Paragon,
they are looking at 'pu[img a big expansion on their facility. Also

_ working with T ight Place on a project.

: Wc_dld have dumpsters that were put behind Station 1 for storm damage.
e are g,ett giréady to launch a MEDC project. (Redevelopment Ready
Commum_tlcs)

ris Becker will be coming to talk about the Medical Marijuana laws in

Artiele 12, Board Member Comments
Trustee Shiptey offered the following comments:
¢ Thanked everyone for staying tonight.
¢ Great the Township provided the dumpsters out back, once again we lack
the ability to communicate.

Township Board Minutes
March 22, 2017
Page - 2



Trustee Koessel offered the following comments:
¢ Received information today regarding the last power outage. [ read it but
confused regarding the pocket that always goes out.
o Addressed a couple of items brought up at meeting by resident.
Treasurer Peirce offered the following comments:
o Compliment Diane Cutier on the World Affairs Council speakers.
Clerk Slater offered the following comments:

Addressed “tree” questions from resident in audlencc

orrereqne lU.ilUWillt: LUlﬂ]ﬂLﬂLb e ’ ;

¢ We have grown very well and we are very proud on where Cascade has
been and where we are going.

Trustee MacDonald offered the following comments:: )
e Addressed “issues” from the resident in the audle,ncc

Supervisor Beahan offered the following comments:
¢ Reviewed the Public Comment secuon_of A(rend

Article 13, Adjournment - G S
Motion was made by Treasurer Peirce and supp_ ted by ’1“1 ustee Lew;s to
adjourn. Motion carried unanimously.

Meeting adjourned at 7:52 p.m.

Respectfully submitted,

Denise M. Biegalle
Deputy Clerk
Approved by:

__-E'R(j_b_ék_‘_t S. Beahan, Supervisor
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ARTICLE 1.

ARTICLE 2.

ARTICLE 3.

ARTICLE 4.

ARTICLE 5.

ARTICLE 6.

MINUTES
Cascade Charter Township
Planning Commission
Monday, March 6, 2017
7:00 P.M.

Chairman Waalkes called the meeting to order at 7:00 P.M.

Members Present: Katsma, Lewis, Mead, Pennington, Rissi, Robinson, Sperla and
Williams

Members Absent: none

Others Present: Community Development Director, Steve Peterson and those listed on
the sign in sheet.

Pledge of Allegiance.
Approve the current Agenda.

Motion was made by Member Robinson to approve the Agenda. Supported by
Member Lewis. Motion carried 9 to 0.

Approve the Minutes of the February 6, 2017 Meeting.

Motion was made by Member Sperla to approve the Minutes. Supported by Member
Pennington. Motion carried 9 to 0.

Acknowledge visitors and those wishing to speak to non-agenda items.
No one came forward.

Case #17:3367 Cascade One LLC

Property Address: 1701 Spaulding Ave SE

Requested Action: The Applicant is requesting a Basic Plan Review to Rezone the P.U.D.
to allow for a 31 lot plat.

Director Peterson stated that Applicant is requesting a Basic Plan Review in order to
rezone approximately 36 acres for a new Planned Unit Development called Cascade
One. This rezoning request is for 31 single-family lots.

This project is similar to the project they applied for in 2014. At that time, the project
was proposed for 27 single-family lots. Due to the increase in the number of lots and
the numerous layout changes, it was determined this should move forward as a new
project rather than just an update of the old one. The developer will be required to
provide all new information for this new project.

The Applicant is requesting to cluster the homes in an open space concept with the
development on the upland areas of the property.

Cascade Charter Township, Planning Commission Minutes — March 6, 2017 Page 1



The subdivision includes the use of new private roads. This is a change from the old
project. The main reason for the change is the Kent County Road Commission (“KCRC”)
design standards could not be met while still meeting the drainage requirements
(However, as late as March 1, 2017, the KCRC still thinks that their design can be met.).
The Township’s private road design standards will still have to be met. There is a
section of the road that exceeds the 6% limit. Our engineer has the ability to
recommend up to 8% grade. The road names will need to be approved by KCRC.

The development is proposed to be served by both public sewer and public water. The
utility plans will need to be approved by the Township Engineer.

The Township Engineer will also need to review and approve the storm water plan for
this project.

This project does include access to Spaulding and Abbeydale. As a private street
development, Cascade Township does require a second access point to a public street
after 19 home sites. With private streets, the new development may wish to use gates
to restrict access. A connection from Abbeydale to Spaulding is desirable for not only
the new subdivision, but also those in the existing subdivision. It would make sense to
restrict the ability of the developer to cut off access and allow access from Abbeydale to
Spaulding Avenue.

The plan does include a pedestrian connection to our path from Spaulding using the
new private roads. It will need to be decided whether or not to allow the connection
using the private roads or if a new sidewalk should be built. This connection is
important, but discussion is needed about the best way to make the connection and the
long term maintenance plan for the path. According to the City of Kentwood, the Kent
County Drain Commission (“KCDC”) and the designing engineers of the subdivision in
Kentwood, the stub street was designed to connect to this property in Cascade. This
would provide an excellent connection from Cascade into Kentwood.

The plans do not include sidewalks, which is a requirement of our subdivision ordinance.
A separated sidewalk similar to Manchester/Stoneshire and Watermark that would
connect from Spaulding Avenue to the walk going to Kentwood should be included.

The path crosses Martin Beek Drain. The KCDC will have to permit the work in the
drainage easement. Their input will be needed to ensure that they would allow the
sidewalks.

The Applicant is also proposing to connect to the Abbeydale subdivision to the south.
This was contemplated when Abbeydale was constructed in the late 80’s and early 90’s.
Due to the topography issue, the developer does not plan to connect the north for
future development of that area.

The developer is choosing to develop the project under our subdivision ordinance using
the 25% open space method. This allows lot sizes as small as 25,000 sq. ft. with public
sewer and water. Since they are seeking approval with lots less than that they are
requesting P.U.D. rezoning. The developer will need to submit a test plan showing how
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they could do the same 31 lots without needing P.U.D. rezoning approval. This plan will
need to be evaluated to ensure that the number of lots they are proposing is actually
possible.

The site is impacted by some small wetland areas which should be evaluated for need of
any MDEQ permits.

The Applicant is attempting to use the 25% open space development technique for this
project. The open space or common areas need to be clearly identified on the plan,
along with a plan showing how they calculated the density to make sure it fits with the
township subdivision ordinance.

The plan includes an area about 3.8 acres in size that they are leaving out of the project.
This area has direct connection to Cavalcade Drive in Kentwood. This area would be
able to accommodate two parcels. Similar to the subdivision portion, it appears that the
connection is being made using a driveway rather than a separated sidewalk. Staff
would prefer a connected sidewalk.

Given the topography and the fact that the property is close to wetlands areas, the soil
erosion control plan will be very critical.

The Applicant has indicated the subdivision will have light poles and street trees in the
development. The Township subdivision ordinance requires them in every subdivision.

Director Peterson recommends the following from the Applicant before proceeding to
the Preliminary Development Plan Review:

1. Review by KCRC, including the possibility of utilizing public streets;

Provide a test plan;

3. Revise the plans to show a sidewalk connecting from Spaulding Avenue to the walk
going to Kentwood, including the exception area;

4. Address storm water, sanitary sewer and public water supply issues with the
Township Engineer;

5. Have plans reviewed by the KCDC;

6. Provide comments from MDEQ regarding the need for any permits from the State of
Michigan; and

7. Provide comments from the City of Kentwood regarding your connection to
Cavalcade.

N

Chairman Waalkes asked the Applicant to come forward with any comments.

Mr. Ed Pynnunen, the developer, came forward and addressed several of the concerns
outlined by staff.

Discussion followed.
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As no action is required of the Planning Commission at this time, Chairman Waalkes
advised Applicant to work with Staff on the issues as outlined by Staff to get to the next
step in the process.

ARTICLE 8. Any other business.
No other business was presented.
Next meeting of the Planning Commission will be March 20, 2017.

ARTICLE 9. Adjournment.
Motion was made by Member Mead to adjourn. Supported by Member Rissi. Motion

carried 9 to 0. The meeting was adjourned at 7:45 p.m.

Respectfully submitted,
Scott Rissi, Secretary

Cascade Charter Township, Planning Commission Minutes — March 6, 2017 Page 4
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CH/CADE

CASCADE CHARTER TOWNSHIP

2865 Thornhills SE Grand Rapids, Michigan 49546-7140

April 13,2017

Mr. Steven Warren

Executive Director

Kent County Road Commission
1500 Scribner Avenue NW
Grand Rapids, MI 49504

Re: Cascade Road and Thornapple River Drive Intersection

Dear Mr. Warren:

We are writing to you regarding the “No Turn on Red” sign that is currently placed at the
intersection of Cascade Road and Thornapple River Dr for drivers traveling southwesterly on
Thornapple River Drive. Through Traffic Safety Engineer Tim Haagsma, the Township has
learned that this sign was installed at this intersection in response to a pedestrian/car accident at
this intersection in 2014, as well as two other previous incidents. We appreciate the Road
Commission’s attentiveness to pedestrian safety, but feel that the installation of the sign has
caused other unintended consequences.

Since the installation of the sign, the Township has witnessed the following issues:
¢ Heavy traffic back-ups onto Thornapple River Drive, especially at peak traffic times.
¢ Increase in vehicles not adhering to the “No Turn on Red” at this intersection.
¢ Increase of traffic on Peace Street and Orange Court attempting to avoid intersection
congestion.

Since the above referenced incident, the Township has taken proactive measures to improve
visibility at this intersection, including the removal of overgrown landscaping that may have
impaired drivers’ ability to see pedestrians at this intersection.

We appreciate Mr. Haagsma’s willingness to investigate the intersection and the moderate steps
he has taken with light timing to help improve the situation, but we feel that there are other

options that should be considered:

¢ A lighted “No Turn on Red” sign that is actuated whenever the pedestrian signal button is
pushed.

* A modified “No Turn on Red Sign” to allow for red-turn movements during peak
congestion times.

¢ A modified “No Turn on Red Sign” to read “No Turn on Red When Pedestrian are
Present”

Assessing Building Buildings & Grounds Clerk Fire Manager Planning Treasurer

949-6176 949-3765 682-48356 949-1508 Q49-1320 949-1500 949-0224 949-6944

woreecase adetsp.com



These are solutions that we have seen in various contexts in other Kent County areas and think
they should be fully explored as an option at this intersection. The Township would be willing to
participate in any improvements that may be cost prohibitive for the Road Commission to
undertake on its own,

The Township Board truly appreciates our partnership with the Kent County Road Commission
and your willingness to take our request into consideration. Should you have any questions or
need further clarification, inquiries can be directed to Township Manager Ben Swayze at 616-
949-1500 or bswayze@cascadetwp.com.

On behalf of the Township Board,

Cascade Charter Township
Rob Beahan, Supervisor
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Charter

COMMUMICATINONS

March 31, 2017

T4 P1 Y 526G weewmixrrtexp JTO*ALL FOR AADC 493
Cascade Township

2865 Thornhills Ave, SE

Grand Rapids, Ml 49546-7195

Dear Franchise Official:

Charter Communications (“Charter”) is making changes to our channel lineup for customers in
Cascade Township. Effective on or after May 2, 2017 the following networks will move to a new channel
position in Charter Basic Service:

= QVC on Basic channel 9 will relocate to channel 137.

* Home Shopping Network on Basic channel 6 will relocate to
channel 155.

= Evine LIVE on Basic channel 19 will relocate to
channel 121.

= Jewelry Television on Basic channel 78 will refocate to
channel 162,

As always, please feel free to contact me by phone at (616) 607-2377 should you have any questions on
this matter.

Sincerely,

%//ﬂ Zhssmore

Marilyn Passmore
Director, State Government Affairs, Michigan

Charter Communications



Charter

COMMUNICATIONS

March 13, 2017

T4 P1 570 *weeermeecs AUTO**ALL FOR AADC 493
Cascade Township

2865 Thornhills Ave, SE

Grand Rapids, M| 49546-7195

Dear Franchise Official:

Charter Communications (“Charter”) is making changes to our channel lineup for customers in

Cascade Township.

Charter has been notified that the following networks will soon cease their video operation. As a result, on
or after April 25, 2017 the following channels will no longer be available:

* Chiller on channel 125
« Esquire Network on channel 67 & 756 (HD)

As always, please feel free to contact me by phone at (616) 607-2377 should you have any questions on
this matter.

Sincerely,

W Zhssmose

Marilyn Passmore
Director, State Government Affairs, Michigan

Charter Communications

288 SET.CHARTER <670 East Fulte n, Suit= 102
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REGIONAL GEOGRAPHIC INFORMATION SYSTEM AGENCY
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Date: 3/3/2017

Cascade Township Board
2865 Thornhilis Ave. SE
Grand Rapids, Ml 49546

Dear Cascade Township Board,

In the spring of 2015, a reorganization of Grand Valley Metro Council's {(GVMC) Regional
Geographic Information System Agency (REGIS) took place. A full evaluation of REGIS operations
resulted from this reorganization. All components of REGIS were reviewed: staffing, hardware, and
software. REGIS also formed an Advisory Committee with the goal of increasing member
participation and involvement in steering REGIS into the future. This new advisory committee was
very involved with both major hardware and software update projects that resulted from the review.

In 2015, the most extensive program and equipment update in the history of REGIS was completed
at the REGIS Data Center. Through the use of cutting edge software to create virtual servers,
outdated equipment was replaced, thereby reducing the amount of servers in the room. This
resulted in a 70% reduction in energy consumption, and a 34% reduction in hardware maintenance
costs. Most importantly, no unscheduled system downtime has occurred since the project was
completed in the fall of 20415, User feedback on system speed has been very positive.- -

With a stable system in place, REGIS then moved on to evaluating and upgrading its current
database environment. A preliminary study found that REGIS would achieve $170,000 in savings
over a 6-year period by completing a migration from Oracle to Microsoft SQL Server (SQL). The
new SQL database would also be easier to manage and would facilitate cooperation with other GIS
organizations throughout West Michigan. -

REGIS has implemented the migration and now has a system that is stable and functions at optimal
levels. More importantly, this full system upgrade has REGIS well-positioned for future. IMAGIN, a
state-wide GIS professional development organization, featured a full account of the system upgrade
in their newsletter. The article is enclosed.

The results of the reorganization have produced a surplus in the REGIS budget for the first time in
several years. Because of this surplus, | am pleased to enclose a REGIS rebate check for
$5,497.43. The rebate was recommended by both the REGIS Executive committee and REGIS
Board of Directors and approved by the GVMC Board on Thursday March 2, 2017.

We thank you for your continued support for all GVMC programs.

Sincerely,

Johm Weiss
Executive Director
Grand Valley Metro Council

678 FRONT AVENUE NW = SUITE 200 » GRAND RAPIDS, MICHIGAN 49504 » (816} 776-775] = FAX (616) 774-9292 » WWW.GVMC-REGS.ORG
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With any GIS program,
having proper Information
Technology (IT)
infrastructure is crucial to a
successful GIS system.
However, the field of IT is in
a constant state of flux due to
its ever-changing technology.
Year after year, one of the
most difficult challenges that’
GIS and IT managers face is
to keep abreast of the litany
of latest patches, system
upgrades, software releases,
and hardware enhancements.
Yet, all of this must be done
in order to keep operations
running efficiently and
effectively, all while keeping

&

¢osts down to a minimum.
Grand Valley Metro Council's
Regional Geographic
Information System (REGIS)
recently took the opportunity
to do just that by hiring an IT
management firm out of
Grand Rapids, Ml called
Trivalent Group to run a

“comjiléte audit of the REGIS.

Data Center. The Data

. Center is located offsite at a.

REGIS Member community
facility within the City of
Wyoming.

'REGIS is truly a collaborative

effort owned and guided by
[9 participating government
entities to have one shared

R e e T

- = e M
Grand Vafley Ifeira Counel!
[ - % ast Comnty Rord Commusich
. lmierurtire Tranan Pacrmership

&
]

(GVMC

GIS department. Since its
reorganization in the spring
of 2015, REGIS has emerged
as a leader in the GIS
community in West Michigan
by encouraging partnerships
in the region; one example is
the creation of a West
Michigan GIS Users Group
(WM GIS Group).. The WM
GIS Group meets on a
biannual basis and discusses
emerging GIS topics.

This article outlines the
REGIS Data Center audit
process and follows the steps
that management took to
bring the REGIS Data Center
in line with [T industry
standards, reduce operational
costs, and improve system
efficiency.

Before undertaking what
would be the largest single
system-wide upgrade in
REGIS history, management
needed to form a project
team and establish a set of
project goals. The project
team consisted of numerous
individuals from REGIS staff,
Trivalent, and REGIS
Advisory Committee

{Continued on page 2)
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GVMC-REGES

stakeholders. REGIS staff
members were closely
involved with the planning
and coordination of this
project and were
instrumental in the success of
the project. They include:

“The REGIS Data

Center went from

3 rocks of servers e Jing Han, REGIS System
3 Administrator/
to just one rack, Programmer
which reduced the Greg Carlino, GIS
Analyst

energy cost by 70%
&y 4 Margaret Chappetta, GIS

from Jan 2015 to Technician

Jason Moore, GIS

Jan 2016.”
Manager

Jing and Jason were
responsible for the project
management, and Greg and
Margaret assisted with
hardware and software
testing as phases of the
project were completed.

The Major goals of the
project were:

1)Establish a system for
REGIS membership that is
stable, secure, and easily

VIRTUAL CENTER
{19 VIis)

IMAGINEWS

accessible

2)Replace all
equipment that
was end of life and |
no longer covered
under factory
warranties

3)Ensure all
infrastructure was
functioning at
optimal levels

4)Reduce the
amount of
hardware thereby
reducing energy
demand and
hardware
maintenance expenses.

The project team then

setup 5 phases and gave
regular project updates to

all interested Grand Vafley ,}
Metro County boards and
committees. This article

will touch on phases | & 3:

Phase |I: Core Servelj
environment and
infrastructure upgrades

The first phase of the
project began Labor Day
weekend of 2015 and was
completed by the first
week in Qctober of 2015,
Phase | was the most
involved of all the project
phases. The REGIS Data
Center had over 20
physical servers in the
room creating heat and
drawing power. There was
also an aging data storage
system and old tape backup
library that was ‘end of life’,
meaning that the tape
backup library could no

Hardware removed from server room.

longer be covered by factory
warranty or a third party
warranty, even replacement
parts were difficult to locate
due to the age.

Audit recommendations
called for REGIS to remove
the physical servers and
“virtualize™ servers that were
still needed in the production
environment. This was
accomplished by purchasing
VM Ware which allows a data
center to have server hosts
that hold images of servers
that were once physical
servers and give them the
capability to create new
servers when needed. The
pictures shown here tell the
story of how much hardware
was removed from the room.

The REGIS Data Center went
from 3 racks of servers to
just one rack, which reduced
the energy cost by 70% from
Jan 2015 to Jan 2016, A 2™
AC unit was also shut down
allowing for more savings.
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Since the amount of physical
hardware in the room was reduced,
hardware maintenance costs were
slashed by 35%. The old NetApp
storage area network (SAN) system
and storage tape library was replaced
by a new SAN manufactured by
Tegile, and also utilized an existing
Dell EqualLogic SAN to allow for
more centralized efficient data storage
and backups. In addition, REGIS is
now backing up data off-site rather
than dealing with storing tapes. Most
importantly, REGIS now has a stable
data center and enterprise GIS system
for all of its users. Since the upgrade
project completed in October of
2015, there has been no unplanned
system down time.

Phase 3: Migrate the GIS

backend database from ' Oréicle to
Microsoft SQL Server

2016

This new virtualized environment also
allowed REGIS to start a GIS backend
database migration from Oracle to
Microsoft SQL server which will save
about $170,000 over the next 5 years,
REGIS was one of the few GIS
organizations in West Michigan using
Oracle for the backend GIS database.
Using VMWare, a virtual database
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server was spun up in less than a week
and was ready for the migration project
to begin in June of 2016.

REGIS then contracted with
Infogeographics of Traverse City, Ml to
work with the REGIS Team mentioned
above in accomplishing this migration,
and will be wrapping up the project in
October of 2016. '
Approximately 240 vector and raster
data layers {comprising over 2 terabytes
of data) have been migrated to various
data editing and publishing databases for
use by REGIS members as well as other
interests throughout the region.

With technology constantly advancing, it
is crucial to keep hardware and
software current. The server room

2016 Memberships expire on December 3lst, and 2017
membership renewals are due January 1, 2017. Current
members should have received an electronic invoice the first week
of October and paper invoices will be mailed the first week of
November. [f you have any questions or need to make changes to
your membership, feel free to contact the business office at
517-338-3035 x 709 or info@imagin.org.

"
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overhaul, along with the database
migration, will ensure the REGIS
system functions dependably and
effectively for all users. By
reducing the amount of
hardware and moving to a new
database management system,
REGIS will save on energy cost
and mainténarige fees. More
importantly, this upgrade has
REGIS well-positioned for future
endeavors and system expansion.

For more information, contact
Jason Moore, GIS Manager,
REGIS, an Agency of the Grand
Valley Metro Council,(616)776-
7732, moorej@gvmc.org

T T e
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« ..authoritative data
related to properties
in Michigan is
created and
maintained by
counties, cities,
townships, and
villages througheut

the Stote."

Screenshot of the AGOL

parcel viewer

The State of Michigan,
Department of Technology,
Management, & Budget
(DTMB), Center for Shared
Solutions (CSS) has
undertaken a project that will
enable the creation of a
statewide parce! layer.

As we all know, authoritative
data related to properties in
Michigan is created and
maintained by counties, cities,
townships and villages
throughout the state. A
statewide parcel repository is
an opportunity to bring
together data that will enable
authoritative analysis and
accurate reporting of
information at a geographic

scope that is currently
impossible to prodiice.

Currently known as the
Community Parcel
Repository, the parcels are
stored on secure servers at

‘the State of Michigaii. Ghe

copy is stored in an SDE

IMAGINEWS

State of Michigan Parcel Repository

Engine) environment and is
accessible by State employees.
A second copy is stored in
the C8S ArcGIS Online
{AGO) server portal and is
accessible by staff from
communities who have
voluntarily contributed data
to the repository.

Initial discussions for a
statewide parcel repository
began in 2015 between CS$
and Matt Woolford,
Equalization Director for
Kent and Montcalm counties,
and at that time, President of
the Michigan Association of
Equalization Directors
(MAED).

Use cases for local data users
and state agendies were
established and it was decided
to move forward with a pilot.
Kent, Muskegon, and Ottawa
counties volunteered and
were instrumental in helping
setup the initial repository.

A data schema was

{4 e
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established with the attributes
necessary to meet the goals
of the project. David Kirwin
from BS&A software worked
with CS5 and pilot county
staff to develop a CAMA data
export routine.

ESRI was engaged and
provided technical support
with map templates and
server settings for the large
volume of data to be hosted.

With the completion of the
upload of the data from the 3
pilot counties to CSS, an
aggregation routine was run
resulting in a single parcel
layer. Server settings were
refined and a vector tile cache
was created for use at larger

viéwing scales. Evaluation and . -

testing was completed and the
repository was ready for
expansion.

Participation is voluntary and
to date, 9 counties have
joined creating a parcel layer
with over 750,000 records.
Partners can now query the
entire dataset and analyze
property values and property
information well beyond their
boundaries. For example, a
query of ‘owner’ = ‘Meijer
Inc.’ returns 40 results
available for analysis. Values
for fields such as; Assessed
Value, Taxable Value, Land
Value, FrentFoor, PriceSqFt,
etc. can be statistically
analyzed, mapped, and
provide a user with a much
larger data sample than might
be avaifable from their own
County or Municipality parcel
dataset.
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State of Michigan Parcel Repository

"4'"' 3 M i Cennmn il Ve i Do) Wabie: fijagr s S mabonbs be o

<l

i

1

&
@00

] - el
%
B - a0dEL
b e Bty P e, M
41400 T
o | 2 S N
|
i 3
M, ey Poasude kS : -

ARTIRR I t

S R TEY )

- raal
L =, Lo
EEE

Screenshot showing an example
of an Ownership search

Also available witﬁin the repository are
web maps and web apps developed by

“Of interest withiri the §choal building
application is a widget that can create a

et dh

CSS staff disphaying local parcels with selected set of parcels that are within a emergency management for
specific symbolization for ‘fand value’ or specified distance {for example 1000) of incidents that eross multiple
‘improved structures’. the schoo! parcel boundary. The selected jurisdictions; management of
set can then be exported for further review  hazardous sites; property analysis
State of}:"'li;:‘higm; authoritit_ivedlayfﬂ: of  and analysis. o for road projects; relationship of
f‘::cggspf;, v?::vi n:e:s ‘::;n"‘ I:: ot:t;fpe As described, State of Michigan staff with :?:2:::“: a:d nz’::‘:: E:‘:: :Io
apps have been created displaying parcels ArcGIS desktop will have access to a aslman :th:rsrty »as we
with roads symbolized by PASER separate secure copy of the parcels stored Y ‘
(Pavement Surface Evaluation and Rating) in SDE. After completing an acceptable use It's been a long process and there is
rating, local parcels with DNR owned agreement, employees will be able to bring much work yet to do. Additional
parcels, and school buildings displayed local parcels into their ArcMap projects. counties have expressed interest in
with local parcels, Examples of use cases that have come out partnering and we expect to
of meetings with state agencies include: experience growth at a steady rate
boundary verification of school over the next year. It will take
e : districts, voter precincts, ity or time, but the foundation is in place
e = [ e village boundaries; tracking of that may someday provide access to
- / homestead and non-hemestead a statewide layer of parcels for
properties across the State; land sale Michigan.
comparisons across adjoining Questions regarding the parcel

counties; economic development and  repository may be directed to

the marketing of available properties;  Everett Root, Center for Shared
Solutions, 517-335-7180,

Communities that have reote@michimagoy

partnered with the parcel

project to date

=
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2017 IMAGIN Student Poster & Paper Competition

Save the Date!

Abril 6. 2017 IMAGIN is accepting submissions for its other prizes against graduates from around
pril §, 201 2017 Student Poster and Paper the state.

IMAGIN Student Competition. This competition is opento  pyizes:

Poster and Paper all enrolled Michigan college and university  poseer Competition—$ 1000 purse available

i students studying or otherwise working
Competition with GIS, GNSS (GPS), and related
technologies. This competition gives

IMAGIN urges its students the opportunity to gain

for poster winners

Paper Competition—$!000 scholarship and
IMAGIN conference presentation slots

. : - available
: professional experience, recognition, cash
membership to attend awards, and other prizes. Friday, March 31, 201 7—Graduate
the competition. Undergraduate Posters papers and under-graduate digital posters
Mark your calendars Undergraduates submit posters tobeina Alisdue
v e R competition designed to display, promote,  Thursday, April 6, 2017—
2 and critique students work against other Undergraduate poster display and graduate
future of GI5 students worlk from around the state. paper presentation:
loaks like! Posters must be based upon original work  Lansing Community College -
and completed as an undergraduate. West Campus
Submittal of projects done for class is 5708 Cornerstone Dr.
See our website for encouraged. Lansing, Ml 48917
more infomadfion: Graduate Papers (Must Presentin 'Gr;guaiz:{e' papers must be presented at the
http:!fwww.imagin.arg! Person) competition. Posters may be submitted
sppc 2017 Graduat?s present th.e!" research toa digitally and students are encouraged but
——=— panel of judges for critique and feedback. not required to be present at the
Graduates compete for scholarships and competition.
_______ — v e e e W e S S
& lanuary 27, 2017—UP
GIS Users Group (Web
Meeting)
®  June 4-6, 2017—IMAGIN
s  November 18, 2016— Annual Education
IMAGIN Board of Conference, Hagerty
Directors Meeting Center, Traverse City, Ml
{teleconference)
®  December9,2016— Have an upcoming GIS related
IMAGIN Board of event you want to advertise?
Directors Meeting Send the date, time, and place to
e November 16, 2016— (teleconference) communication@imagin.org
GIS Day! Check ¢ January 13,2017—
www.gisday.com for an IMAGIN Board of
event near you. Directors Meeting
{teleconference)

IMAGINEWS
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The IMAGIN Conference team was well into planning
the 2017 annual conference, when a planned
construction project at the Park Place Hotel in Traverse
City was unexpectedly moved from 2018 to 2017,
essentially demolishing the space for the general session.
Through the efforts of the Park Place Hotel and with a
conference team excited to embrace change, the 2017
conference general session and breakouts will be held at
the Hagerty Center, with sleeping rooms remamlng at
the Park Place Hotel.

Having the host hotel physically separated from
conference facilities will be a new experience for
IMAGIN but one with opportunities never before
experienced. Keep™an 'eye on the IMAGIN website for
all conference details. Want more information on the
Hagerty Center?

Hagerty Center

Visit their website at
warneaning.gdiulrascurcesithagerty-cenier.

See you June 4 -6, 2017 in Traverse City!

Park Place Hotel

Call for

Presentailions!

Suggested Topics include:
Assessing & GIS

Data & Database Management
Drones/UAY in GIS
Geospatial Data

LiDAR

Submit your abstract for our
2017 Conference aonline here:
www.imagin.org/Call_for P ions/

Local Government GIS
Management

Mobile & Web GIS

Natural Resources GIS
Open Source GIS

Public Safety

Surveying

Transportation GIS
Utilities/Asset Management
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IMAGIN, Inc.

414 8. Cedar St. Suite
Lansing, MI 48912

! Phone: 517.338.3035 %709
Fax: 866.298.2115

E-mail: info@imagin.org
Twitter: @IMAGIN_mich

‘ 4 :
- - — - - ;-
|
IMAGHN, Inc. o |
416 S. Cedar St, Suite C ) . . L
. li1AGIN is a non-profit professional development I
Lansing, Ml 48912 organization committed to providing opportunities |
for its members to network with i i
www.imagin.org professionals who are using, creating, or maintaining I
spatial resources within Michigan. IMAGIN serves as
Phone: 517.338.3035 x709 a crossroads for spatial information I
Fax: 866.298.2115 usersidevelopers at all levels of government, |
E-mail: info@imagin.org business, and non-profit organizations by providing I
its members partnership opportunities to
Improving Michigan’s Access to recognize, share, and create spatial data |
Geographic Information Networks resources for both traditional and new applications. |
: |
Thomas VanBruggen, IMAGIN President & Coeditor i
- - . - IMAGINews publishes original, timely, and innovative articles and news
Sarah Merz, IMAGIN Vice President, Comrnunications itemns that advance knowledge regarding GIS, related technologies, and their |
Team tead. and Coeditor use within Michigan. IMAGINews welcomes submissions from IMAGIN
| members and others. Please send article submissions in Microsoft Word |
: Lorl Schultz, Coeditor format to communication@imagin.org. |
| Michael Waods, Coeditor
Contents © 2015 IMAGIN. All rights reserved. |
Maryellen Jansen, Coeditor :
7 Opinions and positions expressed by columnists and contributors are not
Brodey Hill, Coeditor necessarily those of IMAGIN, its officers, employees, or the editors and i
Andrew Giguere, Coadifor publisher of IMAGINews. I
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Cascade Charter Township
Education Reimbursement Request

Conditions for Reimbursement:

* Individual courses or courses that are part of a degree, licensing or certification
program must be related to the employee’s current job duties or a foreseeable —
future position in the organization in order to be eligible for educational
asgistance.

* Cascade Charter Township will reimburse employees for approved registration
and tuition for work related courses taken through college or schools accredited
by regional accreditation associations.

* Some electives that an employee may be required to complete for a degree may
be unrelated to their particular job or government in general, and are therefore
not cover by this assistance policy.

This form must be completed by the employee and approved by the Township Board
before the course is taken in order to qualify for reimbursement.

Name: _ jﬁﬁ-’ﬁ!—v K’vﬂwuz_q
Application Date: __3-72-/7

Name of Educational Institution: (;; oz Soormr ey Unmcuge ey

Name of Proposed Course:

éfé-qt_ Aeticrs _of Cacgrs  Avo FMEsiy (1305‘357_3—)

Cost of Tuition: _# AéO
Your Signature: _7% % K/ '

Account #:

Approvals:
Depzirm:nt Head: 90-1:’/& Q \_Z\/\. Date: S ‘2 2"‘ / :7'
._ﬂ/\ Date: 3 Zo- 11

Clerk’s Signature: Date:
(Showing Township Board approval)

Township Manageri

Original to personnel file
1 copy to applicant
1 copy to Aceounting
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Cascade Downtown Development Authority

2016 Annual Report



Mumcipaity Name TIF Pian # For CY Inxes
Authenity ype (DDALDFATIFAGIA, eic.) 1 % |

Annual Rapert ¢n Status of Tax Inorement Financing Plan

A Rsvenue:
Tax Incremeni Revenues February FY2018 L] 287,905
Tax Incrament Revenues Septamber FY2046 L 32u.aW:
Properly taxes - from DCA levy El -
Interast 3 6.321
Other income i 46436
Tatal & 049,463
B Bond Reserve 1
€ Expenditures
Cammunity Devslopment ¥ 288 u1>
28th 5t Gidewalk (projact #1} » 2 JBh
Village Road Projagts (project #2) ] ELL
Mupuem Gardany (projact #3) § YE 457
Lease L]
Dabi Senvics - Bond 1
{uge data from your TIF pisn) Princlpal i a4,000
Intereat i 16871
Bond Fesa k 1
Debt Sarvica - Bond 2
Princlpal i -
inlareat i
Bond Foes 3
Cabt Servics
Prinelpal 3
Intsresl L -
Bond Fesa ] =
Total ! 578,078
@ Outstanding bonded Indebiedhess
Princlpa! - 304, OUG
Interst L 834,560
Total ¥ 428,580
The yellow box Is for local unit usa-+t Is not required
E CAPTURED VALUES Eq Bz F (Ex-Ed) Overall Tax rates captured by TIF plan
Curent Taxable Value Initial {bana vear) Assessed Value Captured Value 'I TIF Revanue
Ad valorem PRE Real ) 150.452.90F B 108 BEq $ 42,601,882 N 00OwDOy $0.00
Ad valsrem hon-PRE Real ) B | = 8 -  0oonodo $0.00
Ad valorem Industrial paraonal T E -- & - 00003000 £000
Ad valorem cammaerclal parsenal i = A =& - L DDDI0IN $000
Ad valarem ulility personal 13 W 5 K i noguoo) $0.00
Ad valorem other personal i - ¥ 5 - G.00VdVUD $0.00
IFT Naw Fadllity real proparty, 0% SET sxemption L] E H - € nogooen $0.00
IFT New Facillty real property, 50% SET examption 1 ¥ H b © 0000000 30.00
IFT News Facillty raal property, 100%: SET exempticn § 3 E - 0 DDDODOD 50 00
IFT Naw Facilly personal propsrty on Industrial class land 3 -k L ] - 0 DDLU $000
IFT New Facllly psrsonal properly on commarcial class land 3 L] 1 3 - @ NDOA0AD $0.00
IFT Now Faclity parsonal properly, all other L] § L] - C Booduon $0 00
CFT New Faoliity £ | ] Ol 1 - 0,0005n00 8000
IFT Replacement Fagllity (frozen “alues) L T L] - 0 NIOA0GD $00c
CFT Restored Facility (frozen valusa) L] =B £ - L.0000002 $000
$ 44,001,882 S0.00_Total TIF Revenys
G Tax Incremont Revenuas Received (there may be a timing difference from ifem A )
From local schaal districts-operating 3 - Thess lines should show who would have
From ool school districts-dabt P | i bbbt
From Intermadlate school districts - & o Wﬁ;ﬂ'ﬁﬁ‘ﬁfﬂ.}:ﬁ:?ﬁ;ﬂ"ﬂﬁ;ﬁ"
From State Education Tax (SET} B} - meagure thi:.
From stata zhara of IFT and other specific taxe:** ] -
From counties & zht,288
From munieipallties {city, twp, village)} 1 165 188
From libraties {if levied separately) | -] 59,900
From community colleges .8 93281
From special or regional authorities (fire, park, EMS, etc.}
Tolal & Hud. 728
Nole: Amounts in Section @ should Include bath ad valorem and speciic (IFT, CFT, etc.) taxes.
De nat put PA 128 and PA 256 taxes on a separata lins; Include specific taxes captured
on the ines describing the Jurisdictions from which they ware capturad.
" This is the school operating mills and SET milla used te calculate the IFT and other speciic taxes
H  Number of Jobs Creatad LViknaven

I Addilional information

W Gurridor Impr.vemenl Authorilies cnly:
Type and cost of capital Improvemants in de-alopment area

&
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BANK BALANCES

BANK

CHEMICAL BANK

TAX CHECKING

CHEMICAL BANK

DELINQUENT TAX

CHEMICAL BANK

TAX WIRE ACCT

GRAND TOTAL

Bowtite

TREASURER'S DEPARTMENT
CASCADE CHARTER TOWNSHIP

TAX ACCOUNTS
JANUARY 2017

AMOUNT

$1,605,512.75

$2,898.75

$0.37

$1,608,411.87

3/22/2017

Submitted by
OXANA SOURINE
DEPUTY TREASURER

Date

TOWNSHIP BALANCES

REGISTER

CHEMICAL BANK

TAX CHECKING

CHEMICAL BANK

DELINQUENT TAX

CHEMICAL BANK

TAX WIRE ACCT

GRAND TOTAL

AMOUNT

$1,605,612.75

$2,898.75

$0.37

$1,608,411.87

<y W”W"'ﬁ(ﬂ B ; ?( L/TF 321017

Reviewed by
KENNETH B. PEIRCE
TREASURER

Date



CASCADE CHARTER TOWNSHIP

TREASURER'S OFFICE REPORT
January 2016
FUND INSTITUTION DEMAND DEPOSIT CDs SECURITIES TOTALS
S % $ % DATE % __ DATE $
101_|GENERAL FUND CHEMICAL 1,362,386.27 | 0.05
KENT CTY POOL 3,974,77262 | 0.82
INDEPENDENT 31203212 | 120 |  9/27/2019
MERCANTILE 510,599.72 |  0.90 |  7/20/2018
FLAGSTAR 261,087.90 | 1.00| 5/22/2018
HUNTINGTON 51467013 | 091 /13,2017
TALMER BANK 500,000.00 | 1.00| 6/16/2017
CONSUMERS CU 255959.76 | 0.80 7/8/2019
MACATAWA 25676160 | 120 | 11/21/2018
FLAGSTAR 505,780.89 | 1.00 | 9/12/2018
COMERICA SECUR.JJPM 500,000.00 | 1.10 | 8/16/2018
COMERICA SECUR./WF 500,000.00 | 1.00 |9/25/2017
TOTAL GENERAL FUND 5,337,158.89 | 0.62 3,116,892.12 | 0.99 1,000,000.00 | 1.05 9,454,051.01 0.79
151 |CEMETERY LMCU 97,394.30 | 0.40 - 97,394.30 | 0.40
206 |FIRE FUND CHEMICAL 1,116,356.67 | 0.05
LMCU 71293342 | 0.50
LMCU 53626551 |  1.40 | 10/25/2017
COM CHOICE CU 250,000.00 | 127 | 3r8/2017
FNBA 53142761 | 150 | 7/24/2018
HUNTINGTON 25992513 |  0.56 [ 11/17/2017
ADVENTURE CU 250,005.00 | 0.75 [  3/24/2017
TOTAL FIRE FUND, 1,829,290.09 | 0.23 1,827,623.25 | 1.20 - 3,656,913.34 | 0.71
207 |POLICE FUND FLAGSTAR 816,453.99 | 0.50
NORTHPOINTE BANK 257,666.39 | 130 [  10/8/2018
PRIVATE BANK 750,000.00 | 1.156 [  9/26/2017
TOTAL POLICE FUND 816,453.99 | 0.50 1,007,566.39 | 1.19 - 1,824,020.38 | 0.88
208 |HAZMAT FUND LMCU l 36,258.87 | 0.35 36,258.87 0.35
209 |OPEN SPACE CHEMICAL I 67,785.71 0.05
LMCU (HOMEYER) | 354,788.72 | 0.50
FLAGSTAR | 300000.00 | 050 | 4/12/2017
cwcu 200,000.00 | 0.80 | 10/15/2018
TOTAL OPEN SPACE 422,574.43 | 0.43 500,000.00 | 0.66 922,574.43 | 0.55
211 |DAM REPAIR LMCU || 238,637.24 | 0.50
LMCU 31193586 | 130 [  3/10/2017
TOTAL DAM REPAIR 238,637.24 | 0.50 311,935.86 | 1.30 - - 550,5673.10 | 0.95
216 |PATHWAY FUND MACATAWA | 248,840.08 | 0.25
PRIVATE BANK W 500,000.00 | 0.80 | 10/17/2017
ADVENTURE CU 524327.53 | 110 |  10/8/2018
TOTAL PATHWAY FUND 248,840.08 | 0.25 1,024,327.53 | 0.95 - 1,273,167.61 0.82
246 |PUBLIC UTILITY CHEMICAL BANK | 155,989.02 [ 0.05
IRF LMCU | 1,013,093.22 [ 0.50
TALMER 500,000.00 | 095 | 6/29/2018
TOTAL PUBLIC UTILITY 1,169,082.24 | 0.44 500,000.00 | 0.95 - < 1,669,082.24 |  0.59
248 |DDA FUND LMCU | 17,225.06 | 0.30
CHEMICAL BANK | 280,811.46 | 0.10
ADVENTURE CU 200,005.00 [ 075 |  3/24/2017
TOTAL DDA FUND! 298,036.52 | 0.1 200,005.00 | 0.75 - - 498,041.52 | 037
249 |BLDG. INSPECTION |[CHEMICAL BANK 396,265.20 0.05
CHEMICAL BANK R. 28,524.00
CONSUMERS CU 300,025.00 0.70 3/10/2017
TALMER BANK 400,000.00 [ 075  4/28/2017
FNB OF AMERICA 100,879.52 | 1.40 | 12/18/2017
FNB OF AMERICA 20893450 | 160 | 9/18/2019
FNB OF MI 511,39583 | 1.5 | 10/11/2018
FIRST COMMUNITY B. 250,000.00 | 1.00 |  5/27/2018
INDEPENDENT BANK 310,211.97 | 140 |  6/16/2019
TOTAL BLDG. INSPECT. || CHEMICAL BANK 424,789.20 [ 0.05 2,081,446.82 | 1.08 2,506,236.02 |  0.91
270 |LIBRARY FUND UNITED BANK 490,866.78 | 040
LMCU 832,967.83 1.30 3/20/2017
WMCB 25447121 | 085 6/1/2018
NORTHPOINTE BANK 53390565 |  1.30 4/7/2018
TOTAL LIBRARY FUND 490,866.78 | 0.40 1,621,344.69 [ 1.23 - 2,112,211.47 1.04
701 [T&A CHEMICAL BANK 117,800.31 | 0.05 117,800.31 0.05
701 |JAMES TIMMONS CHEMICAL BANK 12,400.00 | 160 |  3/21/2017 12,400.00 1.60
701 [JACK SMITH INV. CHEMICAL BANK 2281788 | 005 22,817.88 0.05
701 |HENRY KRAMER CHEMICAL BANK 15,176.73 | 0.05 15,176.73 0.05
TOTAL 11,565,177.55  0.46 12,203,641.66  1.07 1,000,000.00 1.05 24,768,719.21 0.79
)
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04/04/2017

Check Date Bank

CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

FUND 101 - GENERAL FUND

03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2037  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS

03/09/2017  GENS

03/09/2017  GENS

03/23/2017  GENS

03/16/2017  GENS

03/03/2017  GENS
03/03/2017  GENS

03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS
03/03/2017  GENS

03/03/2017  GENS
03/03/2017  GENS

03/16/2017  GENS

03/16/2017  GENS
03/16/2017  GENS

03/23/2017  GENS
03/23/2017  GENS

03/30/2017  GENS
03/30/2017  GENS

Check #f invoice Payee Dascription Account  Dept Amount
§5449%4F 000616896964 MUTUAL OF OMAHA INSURANCE DEPENDENT LIFE W/H GF MARCH 231-220 000 15.60
65449 000616896964 MUTUAL OF OMAHA INSURANCE DEPENDENT LIFE W/H FIRE MARCH 231-220 000 23.40
65449 000616896964 MUTUAL OF OMAHA INSURANCE DEPENDENT {IFE W/H BLDG MARCH 231-220 900 3.90
65449 000616896854 MUTUAL OF OMAHA INSURANCE ADDITIONAL LIFE W/H GF MARCH 231-221 000 203.10
65449 000616896964 MUTUAL OF OMAHA INSURANCE ADDITIONAL LIFE W/H FIRE MARCH 231-221 040 454.20
£5449 000616896964 MUTUAL OF OMAHA INSURANCE ADDITIONAL LIFE W/H BLDG MARCH 231-221 000 50.00
65449 000616896964 MUTUAL OF OMAKA INSURANCE ADDITIONAL LIFE W/H VLIFE FIRE MARCH 231-221 (00 30.00
65449 000616896964 MUTUAL OF OMAHA INSURANCE ADDITIONAL LIFE W/HVLIFE E 2X GENERAL MA 231221 000 11.00
65449 000616896964 MUTUAL OF OMAHA INSURANCE SHORT TERM DISABILITY W/H GF MARCH BEATO 231-222 Q00 {16.51)
65449 000616896964 MUTUAL OF OMAHA INSURANCE SHORT TERM DISABILITY W/H FIRE MARCH NOR 231-222 Q00 {30.50)
CHECK GENS 65449 TOTAL FOR FUND 101: 744.19
65480 REPLACE PR CHK 7833 FAZIO, SARA REIMBURSEMENTS/FAZIO REPLACE PR CHK 7833 671-583 000 101.58
65488 REFUND VANDERPLOEG KENT COUNTY TREASURER - TAX REFUNDS VANDERPLOEG PP# 411902104110 671-683 000 400,00
65531%# MCDONALD FIRST BANKCARD REUVIBURSEMENTS/FLORAL SEE REC 201704354 671.683 Q00 98.57
Total for department 000: 1,244 34
Department: 101 TOWNSHIP BOARD
B5520% 9781300743 VERIZON WIRELESS TRUSTEE CELL PHONES TABLET 924-100 101 64.13
Total for department 101: 64.13
Department: 171 SUPERVISOR/MANAGER

65434 MILG 2/8-2/24 & CELL ROBERT S BEAHAN SUP/MGR/DEPT MILEAGE BEAHAN 144 MILES 860-000 171 7104
65434 MILG 2/8-2/24 & CELL ROBERT S BEAMAN MANAGER CELL PHONE BEAMAN CELL ALLOWANCE 925-000 171 50.00
CHECK GENS 65434 TOTAL FOR FUND 101: 127.04

654443 SWAYZE 2017 FIRST BANKCARD SUP/MGR MEMBERSHIPS AND DUES SWAYZE MML 723-000 171 310.00
65444 7236025508417 FIRST BANKCARD EDUCATION SWAYZE LODGING MME CONF 724-000 171 348.99
65444 42242 FIRST BANKCARD EDUCATION SWAYZE MML CONF 724-000 171 275.00
65444 MME CONF 2/2 FIRST BANKCARD EDUCATION SWAYZE MME CONF MEAL 724-000 171 23.56
65444 419189 FIRST BANKCARD EDUCATION SWAYZE CONF PARKING 724000 171 35.00
65444 MMLCONF LUNCH FIRST BANKCARD EDUCATION SWAYZE Ml CONF LUNCH MTG 724-000 171 7.30
65444 00005087 FIRST BANKCARD SUP/MGR/DEPT MILEAGE SWAYZE PARKING 860-000 171 10.00
65444 MGRS LUNCH FIRST BANKCARD MANAGER EXP ACCT SWAYZE MGR LUNCH MTG 862-550 171 10.02
CHECK GENS 65444 TOTAL FOR FUND 101: 820.87

65458 MILG 2/8-2/22 SWAYZE, BENJAMIN EDUCATION SWAYZE MIME CONF 124 MILES 724-000 171 66.34
55458 MILG 2/8-2/22 SWAVYZE, BENJAMIN SUP/MGR/DEPT MILEAGE SWAYZE 304 REG MIL 860-000 171 162.64
CHECK GENS 65458 TOTAL FOR FUND 101: 228.98

65517 CELL ALLOW FEB 2017 SLATER, SUE MANAGER CELL PHONE SLATER CELL ALLOW FES 925-000 171 50.00
65520 # 9761103972 VERIZON WIRELESS MANAGERS CELL. PHONE FEB 925-000 171 62.84
65520 9781300743 VERIZON WIRELESS MANAGERS CELL PHONE TABLET 925-000 171 32.07
CHECK GENS 65520 TOTAL FOR FUND 101: 94.91

65531%4i a7fi FIRST BANKCARD MANAGER EXPENSE ACCT SWAYZE COD MTG 862-550 171 33.03
65531 2493923-RX FIRST BANKCARD MANAGER PUBLICATIONS BUSINESS JOURNAL $01-000 171 99.00
CHECK GENS 65531 TOTAL FOR FUND 101: 132.03

65560 ELEC EQUEP MTG SLATER, SUE SUP/MGR/DEPT MILEAGE MEAL SLATER ELECTIO 860-000 171 17.76
65560 ELEC EQUIP MTG SLATER, SUE MANAGER CELL PHONE SLATER CELL ALLOW 825-000 171 50.00
CHECK GENS 65560 TOTAL FOR FUND 101: 87.76

Total for department 171: 1,521.59

Department: 215 CLERK



04/04/2017

CHECK EHSBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date Bank Check # Invoice Payee Description Account Bept Amaount
03/03/2017  GENS 65444* 4 229693 FIRST BANKCARD EDUCATION SLATER CONF MEAL 724-000 215 741
03/03/2017  GENS 65444 24 FIRST BANKCARD ED SLATER CONF MEAL 724-000 215 10.14
03/03/2017  GENS 65444 24 FIRST BANKCARD E0 SLATER CONF MEALCR 724-000 215 {0.41)
CHECK GENS 65444 TOTAL FOR FUND 101: 17.14
03/09/2017  GENS 65471 MILG 2/23-3/06 DENISE M BIEGALLE CLERK MMILEAGE 136 MILES 860-000 215 72.76
03/16/2017  GENS 65520%4 9781300743 VERIZON WIRELESS CLERKX CELL PHONE TABLETS 925-000 215 32.07
03/30/2017  GENS 55555 20034 FIRST BANKCARD EDUCATION SLATER ELECTIN MTG 724-000 215 24.14
Totat for department 215: 146.11
Department: 253 TREASURER
03/03/2017 GENS 6544474 QUICKBOOKS 2017 FIRST BANKCARD TREASURER SERVICE CONTRACTS QUICKBOOKS 939-000 253 370,85
03/03/2017  GENS 65456 MILG 1/6-2/24 SOURINE, OXANA TREASURER MILEAGE SOURINE 91 MILES 860-000 253 48.69
03/16/2017  GENS 85520%4 9781300743 VERIZON WIRELESS TREASURER'S CELL PHONES TABLET 924-100 253 16.03
03/23/2017  GENS 65531%4 10000135287023CR FIRST BANKCARD TREASURER SERVICE CONTR CR INV QUICKBOOK 93%-00C 253 {21.00)
Total for department 253: 414,67
Department: 257 ASSESSING
03/03/2017  GENS 65435 23260%11-R1 BUSINESS JOURNAL ASSESSING MEMBERSHIPS AND DUES BUS JOURN 723-000 257 83.00
03/03/2017  GENS 55447 259060 KENT COMMUNICATIONS INC. ASSESSING PRINTING AND PUBLIS ASSESSMENT 900-000 257 286.57
03/03/2017  GENS 65447 258735 KENT COMMUNICATIONS INC. ASSESSING PRINTING AND PUBLISH ASSESSMEN 900-000 257 971.89
CHECK GENS 65447 TCTAL FOR FUND 101: 1,258.46
03/16/2037  GENS 65510 49527 FALCON PRINTING INC ASSESSING PRINTING & PUB GENTER BUS CARD 900-000 257 48.00
03/16/2017  GENS 655204 9781300743 VERIZON WIRELESS CELL PHONES/DATA TABLET 9424-100 257 16.03
03/23/2017  GENS 55535 {AAQ FORUM 932 KENT COUNTY ASSESSOR'S ASSOC EDUCATION GENTER IAAD FORUM 932 724-000 257 50.00
Total for department 257: 1,471.49
Department: 265 BUILDING AND GROUNDS
03/03/2017  GENS 65433 2016343 B & B TRUCK EQUIPMENT INC BLDG & GRDS VERICLE MAINT LOW BEAM BULB 863-000 265 66.30
03/03/2017  GENS G3a40%# 50542339 COMCAST COMPLEX PHONES 924-000 265 148.78
03/03/2017  GENS 55440 50542338 COMCAST COMPLEX PHONES B&G 924-000 265 28.30
CHECK GENS 65440 TOTAL FOR FUND 101: 177.08
03/03/2017  GENS 654444 R1326301305 FIRST BANKCARD SMALL EQUIPMENT/FURNITURE IPAD CASE 981-000 265 104.94
03/03/2037  GENS 65444 MGQLZLLA FIRST BANKCARD SMALL EQUIPMENT/FURNITURE CREDIT ON R132 981-000 265 {5.94)
CHECK GENS 65444 TOTAL FOR FUND 101; 95.00
03/03/2017  GENS 65451*4 68850685 PAETEC COMPLEX PHONES BR.G 924-000 265 52.65
03/03/2017  GENS 65451 68850685 PAETEC COMPLEX PHONES ADMIN 924-000 265 133.17
CHECK GENS 65451 TOTAL FOR FUND 101: 185.82
03/03/2017  GENS 654547 0240006501952 REPUBLIC SERVICES COMPLEX MAINTENANCE RECYLE MARCH 931-000 26% 520,61
03/03/2017  GENS 65454 0240006501852 REPUBLIC SERVICES COMPLEX MAINTENANCE B&G RECYCLE MARCH 931-000 285 76.46

PG2



04/04/2017 CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date  Bank  Check#t Invoice__ Payee Description Account Dept Amount
CHECK GENS 65454 TGTAL FOR FUND 101: 657.07
03/05/2017  GENS 3856(A)H FEB 2017 CONSUMERS ENERGY 100000285161 2865 THORNHILLS AVE FEB 921-000 265 2,115.85
03/09/2017  GENS 3856(A} FEB 2017 CONSUMERS ENERGY 100012762959 2990 BUTTRICK AVE SEFE 921-000 265 297.58
03/09/2017  GENS 3856(A) FEB 2017 CONSUMERS ENERGY 100012052419 6569 THORNBROOK ST SE 921-000 265 22.57
03/09/2017  GENS 3856(A) FEB 2017 CONSUMERS ENERGY 103019008525 2800 THORNAPPLE RiV DR §21-000 265 7.96
CHECK GENS 3856({A) TOTAL FOR FUND 101: 2,443.76
03/08/2017  GENS 3857{A) 27738 CENTRAL INTERCONNECT INC PHONE REPAIR EDGE & MESSAGING 931-000 26% 143.00
03/09/2017  GENS 65479%1 457268600022 2/2017 DTE ENERGY COMPLEX HEATING FEB G23-000 265 960.91
03/09/2017  GENS 65479 457268600048 2/2017 OTE ENERGY COMPLEX HEATING FEB $23-000 265 176.84
CHECK GENS 65479 TOTAL FOR FUND 101: 1,137.75
03/09/2017  GENS 65484* 4 WS2059561 NV-FEB17 GRAND RAPIDS CITY TREASURER COMPLEX WATER-SEWER B&G NOV-FEB §27-000 265 39.64
03/05/2017  GENS 65484 W52059560 NV-MAR17 GRAND RAPIDS CITY TREASURER COMPLEX WATER-SEWER B&G NOV-MAR FIRE PRO 927-000 265 16.71
CHECK GENS 65484 TOTAL FOR FUND 101: 56.35
03/46/2017  GENS 3865{A)*H 84941 ENVIRC-CLEAN CLEANING TOWNSHIP HALL FES 802-200 265 462.00
03/16/2017  GENS 3866(A) 345337 NAPA AUTC PARTS BLDG & GRDS VEHICLE MAINTENANCE HALOGEN 863-000 265 63.98
03/16/2017  GENS 3866(A) 344631 NAPA AUTC PARTS BLDG & GRDS VEHICLE MAINT SMALL TOOLS 863-000 265 40.86
03/16/2017  GENS 3866(A) 346983 NAPA AUTO PARTS BLDG & GRDS VEHICLE MAINT CR NV 345337 863-000 265 {62.98)
CHECK GENS 3866{A) TOTAL FOR FUNLI 101: 40.86
03/16/2017  GENS 3IBEB{ANH 197482 KINGSLAND'S ACE HARDWARE BLLG & GRDS VEHICLE MAINTENANCE FILTERS 853-000 26% 65.50
03/16/2017  GENS 3868{A) 187528 KINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINTENANCE TAPE 863-000 265 0.99
03/16/2017  GENS 3868{A) 197575 KINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINT HEDGE BLADES 863-000 265 105.00
03/16/2017  GENS 3868{4) 157581 KiINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINT BLOWER FAN 863-060 265 53.99
03/16/2017  GENS 3868{A) 1975396 KINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINT FUSES 863-000 265 10.79
03/16/2027  GENS 3868(A) 197615 KINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINT BOLTS & WASHER 863-000 265 2.59
03/16/2017  GENS 38638(A) 197621 KINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINT SCREWS & WASHE 863-000 265 7.05
03/16/2017  GENS 3868(A) 197639 KINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINT CLAMPS & KEYS 863-000 265 9.53
03/16/2017  GENS 3B68(A) 197640 KINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINT CHAIN SHARPEN 863-000 265 .00
03/16/2017  GENS 3868(A) 197512 KINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINT PUTTY 863-000 265 5.38
03/16/2017  GENS 3868(A) 1976252 KINGSLAND'S ACE HARDWARE BLOG & GRDS VEHICLE MAINTENANCE FORD KEY 863-000 265 4.04
03/16/2017  GENS 3868(A} 197482 KINGSLAND'S ACE HARDWARE BLDG & GRDS VEHICLE MAINT CLEANING SUPPL 863-000 265 14.91
03/16/2017  GENS 3868(A) 197538 KINGSLAND'S ACE HARDWARE COMPLEX MAINTENANCE 10W LED LINEAR 931-000 26% 25.19
CHECK GENS 3868{A)} TOTAL FOR FUND 101: 31196
03/16/2017  GENS 3870(A)*# 48910755 WEY BANK 810G & GRDS VEHICLE FUELFES 864-000 265 530.51
03/16/2017  GENS 65501 2016341 B & 8 TRUCK EQUIPMENT INC BLDG & GRDS VEHICLE MAINT AUTO PARTS 863-000 265 167.10
03/16/2017  GENS 65505 301-02736 FEB 2017 CHNTAS CORP #301 2017 RUG CLEANING SERVICE COMPLEX/BLDG $31-000 265 199.56
03/16/2017  GENS 65505 301-02736 FEB 2017 CINTAS CORP #3301 2017 RUG CLEANING SERVICE BLDG 931-000 265 130.08
CHECK GENS 65505 TOTAL FOR FUND 101: 329.64
03/16/2017  GENS 65518*# 24690 SUPERIOR PEST CONTROL INC PESY CONTROL - TW HALL FEB §31-000 265 16.00
03/16/2017  GENS 5518 24689 SUPERIOR PEST CONTROL INC PEST CONTROL - B&G 931-000 265 16.00
CHECK GENS 65518 TOTAL FOR FUND 101: 3200
03/16/2017  GENS 65520%H 8781103972 VERIZON WIRELESS BLDG AND GROUNDS CELL PHONES FEB $24-100 265 13214
03/16/2017  GEMS 65520 4781300743 VERIZON WIRELESS BLDG AND GROUNDS CELL PHONES TABLET 924-100 265 1603
CHECK GENS 65520 TOTAL FOR FUND 101: 148.17
03/23/2017  GENS IB7E{A 201364 QUALITY AIR MONTHLY MAINTENANCE- BLALDING §31-000 265 78.78
03/23/2017  GENS 3875{A) 201364 QUALITY AIR MONTHLY MAINTENANCE- COMPLEX 931-000 265 157.54
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Q0470472017

CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Chack Date Bank Check # invoice Payer Description Account  Dept Amount
03/23/2017  GEN3 3875{A) 201364 QUALITY AIR MONTHLY MAINTENANCE- B&G 931-000 265 5097
CHECK GENS 3875(A) TOTAL FOR FUND 101: 287.29
03/23/2017  GENS 655284 51389354 COMCAST COMPLEX PHONES MAR 924-000 265 148.78
03/23/2017  GENS 65528 51389354 COMCAST COMPLEX PHONES B&G MAR ©24-000 265 28.30
CHECK GENS 65528 TOTAL FOR FUND 101: 177.08
03/23/2017  GENS 65541 474406 MINER SUPPLY COMPANY CLEANING SUPPLIES/PAPER PRODUCTS COMPLEX 31000 265 398.73
03/30/2017  GENS &5553*#% 8529112730047815 APR COMCAST COMPLEX PHONES 924-000 265 260.68
03/30/2017  GENS 65553 85291127300478416FCR COMCAST COMPLEX PHONES FEB 924-000 265 256.94
CHECK GENS 65553 TOTAL FOR FUND 101: 517.62
03/30/2017  GENS 65556*H 1460-103006 FISH WINDOW CLEANING COMPLEX MAINTENANCE WINDOW CLEANING 3/27 931-000 265 114.00
03/30/2017  GENS 55559%# 0240-006530735 REPUBLIC SERVICES COMPLEX MAINTENANCE RECYLE APR 931-000 265 620.28
Total for department 265: 9,243.37
Department: 276 CEMETERY

03/03/2017  GENS 3B56{A)H FEB 2017 CONSUMERS ENERGY 100032548051 5601 WHITNEYVILLE AVE 921-000 276 22.57
03/09/2017  GENS 3856(A) FEB 2017 CONSUMERS ENERGY 100012957581 7200 30TH ST SE FEB 921-000 276 85.67
CHECK GENS 3856{A) TOTAL FOR FUND 101: 108.24
Total for department 276: 108.24

Cepartment: 255 ADMINISTRATIVE
03/03/2017  GENS 3844(A) 904128 AFPLIED IMAGING SERVICE CONTRACTS CANNON IRC2550 2/20 939-000 295 114.60
03/03/2017  GENS 2845{A) 466885 F{RST CHOICE COFFEE SERVICE COFFEE SERVICE FOR TWP, HALL 787-000 295 53.22
03/03/2017  GENS 55439 63062317 CNA SURETY DIRECT BILL LEGAL FEES NCTARY BOND BIEGALLE,D 826-000 295 55.00
03/03/2017  GENS 65444%§ NOTE DISCLOSURE FIRST BANKCARD £D- PINDER NOTE DiSCLOSURE SEMINAR 724-000 295 85.00
03/03/2017  GENS 65444 217151875687 FIRST BANKCARD OTHER EXPENSES STORAGE APP 787-000 295 0.99
03/03/2017  GENS 65444 712292 FIRST BANKCARD PRINTING/PUBLISHING DRIVERS LICENSE GUID 900-000 295 29.95
CHECK GENS 65444 TOTAL FOR FUND 101: 115.94
03/03/2017  GENS 65445 2271 GRAND VALLEY METRC CQUNCIL LEGAL FEES DAS TOWER CONSORTIUM 826-000 295 300.00
03/03/2017  GENS 6545344 PETTYCASH 3/1/2017 CASH - GENERAL FUND POSTAGE KUTCHINS MAILING 730-000 2985 4.23
03/03/2017  GENS 65453 PETTYCASH 3/1/2017 CASH - GENERAL FUND LEGAL FEES KORHOOOGORN REDGISTER DEEDS 826-000 295 60.00
CHECK GENS 65453 TOTAL FOR FUND 101: 64.23
03/03/2017  GENS 85457 515571-0 SUPPLYGEEKS.BIZ GENERAL FUND 727-000 285 75.18
03/03/2017  GENS 65457 515818-0 SUPPLYGEEKS.BIZ GENERAL FUND GFFICE SUPPLIES 727-000 295 53.57
CHECK GENS 65457 TOTAL FOR FUND 101: 128.75
03/09/2017  GENS 3859{A)* 355561 FISHBECK THOMPSON CARR & HUBER ENGINEERING COSTS SITE PLANS FEB 821-000 285 2,150.20
03/09/2017  GENS 65477 704600001199 CAPITAL ONE COMMERICAL BREAKROOM SUPPLIES 787-000 255 258.61
03/09/2017 GENS 65482 167177 GODWIN HARDWARE & PLUMBING  OFFICE SUPPLIES SHARPEN PAPER CUTTERS 727-000 285 9.00
03/09/2017  GENS 65493 2845341 PRINTLINK OFFICE SUPPLIES ENVELOPES 727-000 295 98.88
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04/04/2017

CHECK DISEURSEMENT REPORT FOR CASCADE CHARTER TOWHNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2047
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Chuck Date Sank Chock # Invoice Payee Bescription Account  Dept Amount
03/09/2017  GENS 65499 138165 WESTERN AMERICAN MAILERS MAILING OF NEWSLETTERS WINTER NEWSLETTER 835-000 285 306.36
03/16/2017  GENS 65512 9003275611 KONICA MINCLTA BUSINESS SOLUTION WORKROOM COPY CHARGES C452 11/28-2/27 938-000 285 1,198.74
03/16/2017 GENS 65515 52462 MUNIWEB WEBSITE HOSTING FEB 815-000 295 228.00
03/16/2017  GENS 65515 52462 MUNIWEB MAINTENANCE FEB 815-000 285 27.50
CHECK GENS 65515 TOTAL FOR FUND 101: 255.50
03/16/2017 GENS 65515 910561738001 OFFICE DEPOT OFFICE SUPPLIES PAPER 727-000 295 128.95
03/16/2017  GE£NS 65519%# 516666-0 SUPPLYGEEKS.BIZ GENERAL FURD OFFCE SUPPLIES 727-000 235 £1.78
03/16/2017  GENS  65520%i 9781300743 VERIZON WIRELESS CELL PRONES/DATA TABLET 924-100 295 16.03
03/16/2017  GENS  65521"# 3755 VREDEVELD HAEFNER LLC 2016 AUDIT FINAL BILLING THROUGH FEB 807-000 285 2,400.00
03/23/2017  GENS  3871{A) 914758 APPLIED IMAGING MONTHLY MAINT COPIER/ADM CANNON IRC2550 939-000 295 161.30
03/23/2017  GENS  3873(A) JULY 2017 PYMT 1 FUNNY BUSINESS AGENCY INC FIRST PAYMENT JULY 4TH CONTRACT 881-000 295 20,937.50
03/23/2017  GENS  3B74(A) 3302949761 PITNEY BOWES GLOBAL 2016 POSTAGE MACHINE LEASE PAYMENT 941-000 295 675.00
03/23/2017  GENS 85527 698981 CLARK HILLP.L.C. LEGAL FEES CARPET LANDFLL 826-000 295 800.00
03/23/2017  GENS  B5531*# 167648 FIRST BANKCARD OTHER EXPENSES PERSONEL SUBCOMMITTEE 787-00¢ 295 27.12
(3/23/2017  GENS 53531 217151875667 FEB FIRST BANKCARD OTHER EXPENSES ICLOUDE STORAGE PLAN APR 787000 295 0.99
CHECK GENS 65531 TOTAL FOR FUND 101: 28.11
03/23/2017  GENS 65537 259389 KENT COMMUNICATIONS INC. MAILING OF 1945 ARSENTEE BALLOT APPLICAT 730-C00 295 1,010.75
03/23/2017 GENS 65542 1000015084 1/2017 MLIVE MEDIA GROUP PRINTING/PUBLISHING JAN 2017 ADV S0D-000 295 661.00
03/23/2017  GENS 55544 90858 PSI PRINTING SYSTEMS INC OFFICE SUPPLIES DEPOSIT SLIPS 727000 295 26.03
03/23/2017  GENS 65547 2820 SABD, MARY ANN ISSUES MANAGEMENT 967-000 295 548.05
03/23/2017  GENS 65548 §17208-0 SUPPLYGEEKS.BiZ GENERAL FUND OFFICE SUPPLIES 727-000 295 108.82
03/23/2017  GENS  $5549 998079 VARNUM LEGAL FEES FIRE DEPT 826.000 295 12,823.15
03/23/2017  GENS 65549 298078 VARNUM LEGAL FEES GENERAL FEB 826-000 295 2,223.00
03/23/2017 GENS 65549 988077 VARNUM LEGAL FEES ZONING FEB 826-000 295 988.00
CHECK GENS 65549 TOTAL FOR FUND 101: 16,034.15
03/30/2017 GENS  3873{A) 472395 FIRST CHOICE COFFEE SERVICE COFFEE SERVICE FOR TWP. HALL 787-000 295 73.50
02/30/2017  GENS  65561*# 512142-0 SUPPLYGEEKS.BIZ GENERAL FUND OFF{CE SUPPLIES 727-000 295 106.54
03/30/2017  GEMS 65561 514290-0 SUPPLYGEEKS.BIZ GENERAL FUND OFFICE SUPPLIES 727-000 295 86.65
CHECK GENS 65561 TOTAL FOR FUND 101: 193.19
03/30/2017  GENS 65562 POSTAGE SPRING 2017 WESTERN AMERICAN MAILERS MAILING GF NEWSLETTERS SPRING 2017 885-000 295 1,842.7%
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04/04/2017

CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date Bank Check # Invoice Payee Description Account  Dept Amount
Total for department 295; 50,696.94
Department: 445 DRAIN
03/23/2017  GENS 65536 2017-00% KENT COUNTY DRAIN COMMISSION  DRAIN MAINT DRAIN EXPENDITURES 2016 816-000 445 2,333.79
Total for department 445: 2,393.79
Department: 447 YARD WASTE REMOVAL
03/03/2017  GENS 65444* 1 143720384001 FIRST BANKCARD XMAS TREES 787-000 447 488.46
03/03/2017 GENS 65444 143720384001 FIRST BANKCARD XMAS TREES SHREDDING 787-000 447 561.54
03/03/2017  GENS 65444 143720384001CR FIRST BANKCARD YARD WASTE OTHER EXPENSES CR ON NV 1437 787-000 447 (561.54}
CHECK GENS 65444 TOTAL FOR FUND 101: 488.46
Tota! for department 447: 488.46
Cepartment: 448 STREET LIGHTS
03/09/2017  GENS  3856(A)*# FEB 2017 CONSUMERS ENERGY 100011965082 2870 JACK SMITH AVE SEF 926-000 442 121.69
03/09/2017  GENS 65476 100000373306 FEB 201 CONSUMERS ENERGY STREETLIGHTING FEB 926-000 448 8,993,02
Total for department 448: 9,114.72
Department: 652 TRANSPORTATION
03/16/2017  GENS 65511 077181 HOPE NETWORK TRANSPORTATION SERVICES FEB 2017 859-000 652 4,471.50
03/23/2017  GENS 6553444 088816 INTERURBAN TRANSIT PARTNERSHIP  BUS SERVICE 33RD & 36TH MARCH 861-000 652 2,362.02
03/23/2017  GENS 65534 088817 INTERURBAN TRANSIT PARTNERSHIP  BUS SERVICE 28TH $T MARCH 861-100 632 23,502.77
CHECK GENS 65534 TOTAL FOR FUND 101: 25,864.79
Total for departiment 652: 30,336.28
Department: 721 PLANNING
03/03/2017  GENS 65442 MILG 2/3-2/27 FAST, STEPHANIE PLANNING MILEAGE- FAST 115 MILES 860-000 721 61.53
03/03/2017  GENS 65444 11424772679665064 FIRST BANKCARD COMM DEV SUPPLIES IPHONE CASE 727000 721 14.83
03/03/2017  GENS 65444 845 FIRST BANKCARD COMM DEV SUPPLIES MEMOCRY CARD 727000 721 8.00
03/03/2017  GENS 55444 ] FIRST BANKCARD COMM DEV EXP ACCT PETERSON ZONING MTG 862-500 721 30.47
CHECK GENS 65444 TOTAL FOR FUND 101: 34.30
03/03/2017  GENS 65452 MILG 2/03-2/24 STEVEN A PETERSON COMM DEV MILEAGE PETERSON 59 MILES 560000 721 31.57
03/09/2017  GENS 65493 5208313 SNELLING STAFFING SERVICES PLANNIING & ZONING MINUTES 2/26 787-000 721 69.75
03/16/2017  GENS 85520 9781103972 VERIZON WIRELESS COMM DEV CELL/DATA FEB 925000 721 101.08
03/16/2017  GENS 55520 9781300743 VERIZON WIRELESS COMM DEV CELL/DATA TABLET 925-000 721 32.07
CHECK GENS 65520 TOTAL FOR FUND 101: 133.15
03/23/2017  GENS 3876{A) 5210604 SNEELING STAFFING SERVICES PLANNIING & ZONING MINUTES 3/12 787-000 721 55.80
03/23/2017  GENS 65531%if CASCAIN3SSY7]1 FIRST BANKCARD COMM DEV SUPPLIES IPHONE GUARD 727-000 721 37.09
03/23/2017  GENS 65531 00053 FIRST BANKCARD CONM DEV EXPENSE ACCOUNT PLANNING MTG 862-500 721 19.94
CHECK GENS 65531 TOTAL FOR FUND 101; 57.03
03/23/2017  GENS 65543 oes MICH TRANSPORTATICN PLANNING A EDUCATION PETERSON 2017 MTPA CONF 724-000 721 175.00
03/30/2017 GENS 3880(A} 5211785 SNELLING STAFFING SERVICES PLANNING & ZONING MINUTES 3/19 787-000 721 37.20
Total for department 721: £55.33

Department: 756 PARKS
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04/04/2017

CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date  Bank Check #f Invoice Payee Description Account Dept Amount
03/03/2017 GENS 63440%# 50542339 COMCAST PARK PHONES 924-000 756 21.23
03/03/2017  GENS 6545144 GBES068S PAETEC PARK PHONES 924-000 756 39.48
03/03/2017  GENS 65454% ¢ 0240006501952 REPUBLIC SERVICES PARK MAINTENANCE RECYCLE MARCH 935-000 756 526.66
03/08/2017  GENS 3856{A)*# FEB 2017 CONSUMERS ENERGY 100014570673 3804 THORNAPPLE RV DR 921-000 756 §0.02
03/09/2017  GENS 3856(A) FES 2017 CONSUMERS ENERGY 160014570889 3820 THORNAPPLE RV DR 921-000 756 42.90
03/09/2017  GENS 3856(A) FEB 2017 CTONSUMERS ENERGY 100012592265 2900 THORNAPPLE RV DR 921-000 756 238.00
LHECK GENS 3836{A) TOTAL FOR FUND 101: 370.92
03/09/2017  GENS 654844 WE2064693 NOV-FEB17 GRAND RAPFIDS CITY TREASURER PARK WATER-SEWER 2900 THORNAPPLE NOV-FEB 927-000 756 272.17
03/16/2017  GENS  3867{A) 103237 KERKSTRA PORTABLE RESTROOM SER\ PORTABLE TOH.ETS FOR PEACE AND MCGRAW PA 935-000 756 110.00
03/16/2017  GENS 3868(A)*H 197507 KINGSLAND'S ACE HARDWARE PARK MAINTENANCE SUPPLIES 935-000 756 38.66
03/23/2017  GENS 3B7S(AME 201364 QUALITY AIR MONTHLY MAINTENANCE- PARKS 935-000 756 13.90
03/23/2017  GENS  65528%4 51389354 COMCAST PARK PHONES MAR 924-000 756 21.23
03/30/2017  GENS 655598 0240-006530735 REPUBLIC SERVICES PARK MAINTENANCE RECYCLE APR 935-000 756 526.37
Total for department 756: 1,540.63
Department: 803 HISTORICAL

02/09/2017  GENS 3356{Aa)*H FER 2017 CONSUMERS ENERGY 100012592398 2835 THORNAPPLE RIV DR 821-000 803 62.39
03/08/2027  GENS 65479%# 457268600030 2/2017 DTE ENERGY MUSEUM - HEATING/UTILITY FEB 923-000 803 120.80
03/09/2017  GENS 65484 *# WS2064703 NOV-FEBLY GRAND RAPIDS CITY TREASURER MUSEUM WATER-SEWER NOV-FEB 927-000 803 64.87
03/16/2017  GENS 65518*41 Z4688 SUPERIOR PEST CONTROL INC PEST CONTROL - MUSEUM 961-000 803 45.00
03/23/2017  GENS 3B7S(A)H 201364 QUALITY AlR MONTHLY MAINTENANCE- MUSEUM 9461-000 803 781
Totat for department 803: 320.67

Department: 850 BENEFITS/INSURANCE
03/03/2017  GENS  65449*H 000616896964 MUTUAL OF OMAHA INSURANCE LIFE & DIS INSURANCE BENEFITS ADD MARCH 720-000 850 24.01
03/03/2017  GENS 65449 000616896564 MUTUAL OF OMAHA INSURANCE LIFE & DIS iNSURANCE BENEFITS LIF MARCH 720-000 850 157.88
03/03/2017  GENS 65449 000616896984 MUTUAL OF OMAHA INSURANCE LIFE & DIS iINSURANCE BENEFITS LTD MARCH 720-000 850 443.55
CHECK GENS 65449 TOTAL FOR FUND 101: 625.44
03/09/2017  GENS 65481% 163107829 FIBELITY SECURITY LIFE INS VISION INSURANCE BENEFITS FEB 718-000 850 129.77
03/16/2017  GENS 653508* RISO001419942 DELTA DENTAL DENTAL INSURANCE BENEFITS APR 721-000 850 1,184.51
03/16/2017  GENS 65508 R150001419942 DELTA DENTAL IWH CLAIMS TAX - DENTAL APR 721200 850 9.40
CHECK GENS 65508 TOTAL FOR FUND 101: 1,193.91
03/23/2017  GENS 3(EY*# HEALTH INS - APRIL WEST MICHIGAN HEALTH INSURANCE HEALTH INSURANCE BENEFITS APR 719-000 850 12,264.00
Total for department 850: 14,213.12

Department: 901 CAPITAL QUTLAY
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04/04/2017 CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date Bank Check # Invoice Payee DesCriptiOn Account Dept
03/03/2017  GENS 3846{A) 364873 FISHBECK THOMPSON CARR & HUBER CAPITAL QUTLAY - LANDIMP SENTINEL POINTE 974-000 901 3,164.00
03/30/2017  GENS 3879{A)H 20151231 I TRIGHT EXCHANGE SERVER - P1200SPL 970-000 301 1,500.00
03/30/2017  GENS 3879(A) 20151231 iTRIGHT APPLICATION SERVER - PA300CP4 970-000 901 900.00
03/30/2017  GENS 3879(A) 20150938 FTRIGHT EXCHANGE SERVER - P12005PL $70-000 901 10,820.20
03/30/2017  GENS 3879(A) 20150939 FT RIGHT APPLICATICN SERVER - £4300CP4 $70-000 901 6,015.60
CHECK GENS 3875{A) TOTAL FOR FUND 101: 19,235.80
Total for department 301: 22,399.80

Department: 965 TRANSFERS OUT

03/03/2017  GENS 65436 2016 BURIAL REV CASCADE CHARTER TOWNSHIP TRF TO CEMETERY TRUST FUND 2016 BURIAL 999-004 965 1,575.00
03/03/2017  GENS 65437 4TH QRT 2016 & 1STQ CASCADE CHARTER TOWNSHIP TRANSFER TO DAM MAJCOR REPAIR 4TH QRT2016 899005 965 10,000.00
03/03/2017  GENS 65437 4TH QRT 2016 & 15T Q CASCADE CHARTER TOWNSHIP TRANSFER TO DAM MAJOR REPAIR 15T QRT2016 999-005 965 10,000.00
CHECK GENS 65437 TOTAL QR FUND 107: 20,000.00

03/03/2017  GENS 55438 FEB 2017 GF ALLOC CASCADE CHARTER TOWNSHIP TRANSFER TO FIRE FUND FEB 2017 999-006 965 33,333.33
03/16/2017  GENS 65503 MARCH 2017 GF ALLOC LASCADE CHARTER TOWNSHIP TRANSFER TO FIRE FUND MARCH $99-006 965 33,333.33
Total for department $85: 88,241.66

Total for fund 101 GENERAL FUND 235,115.34

FUND 206 - FIRE DEPT

03/23/2017  GENS 3{E)*# HEALTH NS - APRIL WEST MICHIGAN HEALTH {NSURANCE COBRA BRITTNAY RASHID APR 231-205 000 484 86
Total for department 000: 484.86
Departrent: 336 FIRE DEPARTMENT

03/03/2017  GENS 65440%4 50542339 COMCAST FIRE PHONES $24-000 336 56.59
03/03/2017  GENS 65440 50542339 COMCAST FIRE PHONES/BUTTRICK 524-002 3236 21.23

CHECK GENS 65440 TOTAL FOR FUND 206: 77.82
03/03/2017  GENS 65441 8525112730015086 3/2 COMCAST FIRE PHONES/BUTTRICK INTERNET MARCH $24-002 336 94.90
03/03/2017  GENS 65443 RENEWAL 2017 FIRE ENGHNEERING FIRE PUBLICATIONS RENWAL FIRE ENGINEERIN S01-000 336 39.00
03/03/3017  GENS 554444 432059 FIRST BANKCARD FIRE EDUCATION POOLMAN LODGING CONF 724-000 336 203.30
03/03/2017  GENS 65446% 4 6271021 THE HOME DEPOT CREDIT SERVICES  FIRE STATICN MAINT/BUTTRICK TILED GLASS $36-002 336 136.04
03/03/2017  GENS 65448 993858291 MOCRE MEDICAL, LLC FIRE SUPPLEMENTAL EQUIP ELECTRODE CNCT 958-000 336 100,71

”

03/03/2017  GENS 65450 593953 NYE UNIFORM COMPANY FIRE UNIFORMS DEERING 768-000 336 20.50
03/03/2017  GENS 65451%1 68850685 PAETEC FIRE PHONES 824-000 336 66.01
03/03/2017  GENS 55451 68850685 PAETEC FIRE PHONES/BUTTRICK 924-002 336 39.49

CHECK GENS 65451 TOTAL FOR FUND 206: 105.50
03/03/2017  GENS  65454*8 0240006501952 REPUBLIC SERVICES FIRE STATION MAINT/BUTTRICK RECYCLE MARC 936-002 336 152.92
03/03/2017  GENS 65455 REIMB 3/02/2017 JOHN SIGG FIRE OFFICE SUPPLIES FOLDERS 727000 336 19.07
03/03/2017  GENS 65465 119637 TIME EMERGENCY EQUIPMENT FiRE EQUIPMENT MAINT AKRON BAIL HANDLES 938-000 336 86.13
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04/04/2017

CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/03/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date  Bank  Checkd#l Invaice Payee Description Account  Dept Amount
03/09/2017  GENS 3855(A) 164423-1 5 ALARM FIRE PROTECTIVE CLOTHING LEATHERETTE FRN 959-000 336 49,04
03/09/2017  GENS 3856(ALH FEB 2017 CONSUMERS ENERGY 103023452197 2867 THORMNHILLS AVE SE 921-002 336 25.37
03/09/2017  GENS 3856(A} FEB 2017 CONSUMERS ENERGY 100012762959 2990 BUTTRICK AVE SE FE 921-002 336 595.18
CHECK GENS 3856{A) TOTAL FOR FUND 206: 620.55
03/09/2017  GENS 3860{A) 17055901 FUEL MANAGEMENT SYSTEM FiRE FUELS 745-000 336 132.66
03/09/2017  GENS 3860{A) 17055901 FUEL MANAGEMENT SYSTEM FiRE FUELS DISCOUNT 745-000 336 {5.26)
CHECK GENS 3860{A) TOTAL FOR FUND 206: 127.40
03/08/2017  GENS 65473 48169 CASCADE AUTOMOTIVE SERVICE FIRE EQUIP MAINT OIL CHG 2015 CHEVY SUB 938-000 336 74.40
03/08/2017  GENS 65473 48164 CASCADE AUTOMOTIVE SERVICE FIRE EQUIP MAINT TIRE REPAIR 2007 CHEVY 938-000 336 £1.49
CHECK GENS 65473 TOTAL FCR FUND 206: 155.82
03/09/2017  GENS  65479%%# 457268600048 2/2017 DTE ENERGY FIRE HEATING/BUTTRICK FEB $23-002 336 383,72
03/09/2017  GENS 65483 36100-12016319 6/17 GRAND RAPIDS PRESS FIRE PUBLICATIONS GR PRESS 12 WKS TO 6/4 $01-000 336 57.60
03/09/2017  GENS 65484 # WS2059561 NV-FEBL7 GRAND RAPIDS CITY TREASURER FIRE WATER/BUTTRICK NOV-FEB 927-002 336 79.2%
03/09/2017  GENS 65484 WS2059560 NV-MAR17 GRAND RAPIDS CITY TREASURER FIRE WATER/BUTTRICK NOV-MAR FIRE PROTECT 927-002 336 33.44
CHECK GENS 65484 TOTAL FOR FUND 206: 112.73
03/09/2017  GENS 65492 11779128-00 NICHOLS PAPER 8 SUPPLY CO CLEANING SUPPLIES FOR STATION 2 §36-002 336 433.71
03/09/2037  GENS 65496 119882 TIME EMERGENCY EQUIPMENT FIRE EQUIPMENT MAINT BIG EASY KIT 938-000 336 130.55%
03/09/2017  GENS 65497 28458760 VALLEY CITY LINEN INC FIRE STATION MAINT-RUG & TOWEL CLEANING 936-000 336 39.95
03/09/2017  GENS 65497 28453691 VALLEY CITY UNEN INC FIRE STATION MAINT-RUG & TOWEL CLEANING §36-000 336 29.95
03/09/2017  GENS 65497 28448559 VALLEY CITY LINEN INC FIRE STATION MAINT-RUG & TOWEL CLEANING 936-000 336 39.95
03/05/2017  GENS 65437 28443451 VALLEY CITY LINEN INC FRE STATION MAINT-RUG & TOWEL CLEANING 936-000 336 39.95
CHECK GENS 65457 TOTAL FOR FUND 206 159.80
03/16/2017  GENS 3868{A)* 1 197666 KINGSLAND'S ACE HARDWARE F{RE STATION MAINT AUTO SUPPLIES §36-000 336 19.41
03/36/2017  GENS 3868{A) 187547 KINGSLAND'S ACE HARDWARE FiRE STATION MAINT CERAMIC HEATER 936-000 336 50,28
03/16/2017  GENS 3868{A) 187510 KINGSLAND'S ACE HARDWARE FIRE STATION MAINT CLEANING SUPPLIES 936-000 336 21.59
03/16/2017  GENS 3868(A} 197696 KINGSLAND'S ACE HARDWARE FIRE EQUIPMENT MAINT BOLTS 938-00¢ 336 0.31
CHECK GENS 3868({A) TOTAL FOR FUND 206: 101.539
03/16/2017  GENS 3869(A) 5130267 SERVPRO SW GRAND RAPIDS #2705 CLEANING OF VENTS STATION 2 §36-002 336 316.88
03/16/2017  GENS 3870{AM 48910755 WEX BANK FIRE FUELS FEB 745-000 336 £12.16
03/16/2017  GENS 65505*# 301-02736 FE8 2017 CINTAS CORP #301 2017 RUG CLEANING SERVICE S.C. 936-00C 336 32.00
03/16/2017  GENS G5505 301-02736 FEB 2017 CINTAS CORP #1301 2017 RUG CLEANING SERVICE FIRE 936-000 336 112.24
CHECK GENS 65505 TOTAL FOR FUND 206: 144.24
03/16/2017  GENS 65513 AR1GA056 KRAFT BUSINESS SYSTEM FIRE COPIER/LEASE/SERVICE SHARP NX-M363N 938-000 336 72.03
03/16/2017  GENS 6551844 24630 SUPERIOR PEST CONTROL INC PEST CONTROL - STATION 1 FEB 936-000 336 32.00
03/16/2017  GENS 65518 24689 SUPERIOR PEST CONTROL INC PEST CONTROL - STATION 2 936-002 336 22.00
CHECK GENS 65518 TOTAL FOR FUND 206: 64.00
03/16/2017  GENS 655201 9781103972 VERIZON WIRELESS FRE PHONES FEB 924000 336 112.08
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04/04/2017

CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWHSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date _ Bank Check # invoice Payee Description Account Dept Amount
03/16/2017  GENS 65520 9781312630 VERIZON WIRELESS CELL PHONES/DATA-MODEMS FEB $24-100 336 118.60
03/16/2017  GENS 65520 $761300743 VERIZON WIRELESS CELL PHONES/DATA-MODEMS TAABLET 924-100 236 16.03
CHECK GENS 65520 TOTAL FOR FUND 206: 245.71
03/16/2017  GENS 65521*4 3755 VREDEVELD HAZFNER (LC 2016 AUDIT FINAL BILLING THROUGH FEB 807-000 336 A50.00
03/23/2017  GENS 3872{A) 47904000 FUEL MANAGEMENT SYSTEM FIRE FUELS 745000 336 168.13
03/23/2017  GENS 3872{A) 47504000 FUEL MANAGEMENT SYSTEM FIRE FUELS DiSCOUNT 745-000 336 (6.24)
CHECK GENS 3872(A} TOTAL FOR FUND 206: 161.89
03/23/2017  GENS 3B75{A)H 201364 QUALITY AIR MONTLY MAINTENANCE- FIRE 936-000 336 135.08
03/23/2017  GENS 3875(A) 201364 QUALITY AIR RONTHLY MAINTENANCE- FIRE BUTTRICK 936-002 336 101.94
CHECK GENS 3875(A) TOTAL FOR FUND 208: 241.02
03/23/2017  GENS 65525 48213 CASCADE AUTOMOTIVE SERVICE LABOR 938-000 336 468.29
03/23/2017  GENS 65525 48213 CASCADE AUTOMOTIVE SERVICE PARTS 938-000 336 204.76
03/23/2017  GENS 65525 48213 CASCADE AUTOMOTIVE SERVICE HAZ-MAT 938-000 336 7.50
CHECK GENS 65525 TOTAL FOR FUND 206: 680.55
03/23/2017  GENS 655284 51389354 COMCAST FIRE PHONES/BUTTRICK MAR 924-002 336 21.23
03/23/2017  GENS 65528 §1389354 COMCAST CELL PHONES/DATA-MODEMS MAR 924-100 336 56.59
CHECK GENS 65528 TOTAL FOR FUND 206: 77.82
03/23/2017  GENS 65538 106528 MARK'S BODY SHOP FIRE EQUIPMENT MAINT HS0SN12 BULSB 938-000 336 18.00
03/23/2017  GENS 65545 12535 REITSMA ELECTRIC REPLACE 5 LIGHTS OVER HEAD DQORS STA 2 936-002 336 3,797.45
03/23/2017  GENS 65550 9781885791 VERIZON WIRELESS CELL PHONES/DATA-MODEMS FEB 924-100 336 33s.28
03/30/2017  GENS 3B79(A}HE 20149735 I'TRIGHT FIRE OFF EQUIP & COMPUTER REPA SSLCERT 932-000 336 500.00
03/30/2017  GENS 65553*H 8528112730047816 APR COMCAST CELL PHONES/DATA-MODEMS 924-100 336 119.75
03/30/2017  GENS 65553 852911273001508GAPR COMCAST CELL PHOMES/DATA-MODEMS APRIL INTERNET 924-100 336 94.50
03/30/2017  GENS 65553 85291127300478416FEB COMCAST CELL PHONES/DATA-MODEMS FEB 924-100 336 119.75
03/30/2017  GENS 65553 8527112730015086FEB COMCAST CELL PHONES/DATA-MODEMS INTERNET FEB 924-100 336 94.90
CHECK GENS 65553 TOTAL FOR FUND 206: 429.30
03/30/2017  GENS 65554 8529112730083548APR COMCAST FIRE PHONES/BUTTRICK XFINITY APR 924-002 336 42.44
03/30/2017  GENS 6555943 0240-006530735 REPUBLIC SERVICES FIRE STATION MAINT/BUTTRICK RECYCLE APR 936-002 336 152.84
03/30/2017  GENS 85561 %t 514304-0 SUPPLYGEEKS.BIZ FIRE FUND OFFICE SUPPPLIES 727000 336 361.81
Total for department 336: 12,040.89
Department: 850 BENEFITS/INSURANCE
03/03/2017  GENS 65449%4 000616896964 MUTUAL GF OMAHA INSURANCE LIFE & DIS INSURANCE BENEFITS LIF MARC) 720-000 850 204.50
03/03/2017  GENS 65449 000616896964 MUTUAL OF OMAHA INSURANCE LIFE & DISABILITY INSURANCE AD&D MARCH 720-000 850 31.09
03/03/2017  GENS 65449 Q00616896964 MUTUAL OF OMAHA INSURANCE LIFE & DISABILITY INSURANCE LTD MARCH 720-000 850 543.28
CHECK GENS 65449 TOTAL FOR FUND 206: 778.87
03/08/2017  GENS 65481 163107829 FIGELITY SECURITY LIFE INS VISION INSURANCE BENEFITS FEB 718-000 850 212.06
03/16/2017  GENS 55508+ RIS0001419942 DELTA DENTAL DENTAL INSURANCE BENEFITS APR 721-000 850 1,925.20
03/16/2017  GENS 65508 RIS0001419942 DELTA DENTAL it CLAIMS TAX - DENTAL APR 721-200 850 15.75
CHECK GENS 65508 TOTAL FCR FUND 206: 1,840.95

PG 10



04/C4/2017 CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date  Bank _ Check # invaice Payee U Deseription Account  Dept

03/23/2017  GENS (e} HEALTH INS - APRIL WEST MICHIGAN HEALTH INSURANCE HEALTH tWSURANCE BENEFITS APR 715-000 B850 12,315.46
Total for department 850; 15,247.34
Tatal for fund 2048 FIRE FUND 27,773.09

FUND 207 - POLICE FUND

03/08/2017  GENS 3861{A} 17430700277 KENT COUNTY TREASURER SHERIFF PROTECTION JAN 2017 801-000 301 38,124.42
03/09/2037  GENS 3861(A} 17030700277 KENT COUNTY TREASURER SHERIFF PROTECTICN FEB 2017 801-000 301 48,6771.78
CHECK GENS 3861{A) TGTAL FOR FUND 207: 85,802.20

Total for department 301: 856,802.20

Total for fund 207 POLICE FUND 36,802.20

FUND 208 - HAZMAT FUND

03/09/2017 GENS 65469 04123561 ARGUS-HAZCO BAZMAT EQUIPMENT MULTIIRAE SENSORS 958-000 344 161.97
Total for department 344: 161.97
Tetal for fund 208 HAZMAT FUND 161.97

FUND 209 - CCT OPEN SPACE FUND

03/09/2017 GENS  3856{A)*# FEB 2017 CONSUMERS ENERGY 100061096465 6503 BURTON ST SEFEB $21-000 751 23.13
03/09/2017  GENS  3856{a) FEB 2017 CONSUMERS ENERGY 100041772151 6803 BURTON ST SE FEB §21-000 751 266.81
CHECK GENS 3856(A) TOTALFOR FUND 209: 289.94

03/09/2017 GENS  65484*# W52049855 NOV-FEBL7 GRAND RAPIDS CITY TREASURER WATER-SEWER 6805 BRTON ST NOV-FEB §27-000 751 66,39
03/16/2017  GENS  3888(A)*# 197595 KINGSLAND'S ACE HARDWARE PARK MAINTENANCE SUPPLIES 935000 751 25.12
03/23/2007  GENS  3875(A)*# 201364 QUALITY AIR MONTHLY MAINTENANCE- BURTON PARK 935-000 751 13.90
Total for department 751: 39535

Department: 980 DEST SERVICE

03/16/2017  GENS 65502 2522009198 THE BANK OF NEW YORK MELLON TRUINTEREST AND FEES BA 2009 996-001 990 750.00
Total for department 950: 750.00
Tetal for fund 209 CCT OPEN SPACE 1,145.35

FUND 216 - PATHWAYS FUND

03/30/2017  GENS 65558%4 9014045 THE HOME DEPOT CREDIT SERVICES  MAINT & REPAIR CEDAR LUMBER 933000 758 314.52
Total for department 758: 314.52
Total for fund 236 PATHWAYS FUND 314.52

FUND 246 - IRF FUND

03/30/2017  GENS 65552+ Pi 2962 CASCADE CHARTER TOWRNSHIP HOOKUP FEES S/W CONNEC 6208 BECHALLA DR 630-000 000 1,100.00
Total for department G00; 1,100.00
Department: 295 ADMINISTRATIVE

03/09/2017  GENS  3859{A}* 365565 FISHBECK THOMPSON CARR & HUBER ADMIN ENGINEERING COSTS TRD UTILITY EXT 821-000 295 2.867.60
Total for department 295: 2,867.60
Total far fund 246 {RF 3,967.60

FUND 248 - DDA FUND

PG 11



04/04/2017

CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - D3/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date Bank Check # Invoice Payee Description Account  Dept
03/03/2017  GENS  65444*H KORHORN 3/7CONF FIRST BANKCARD DDA - EDUCATICN KORHORN,S REGISTRATION 724000 170
03/03/2017  GENS 65444 1/24/17 PURCHASE FIRST BANKCARD OTHER EXPENSES LIBRARY GATHERING 787-000 170
CHECK GENS 65444 TOTAL FOR FUND 248:
03/03/2017  GENS  65453"# PETTYCASH 3/1/2017 CASH - GENERAL FUND DDA - MILEAGE KORHORN PARKING COUNTY 860-000 170
03/09/2017  GENS  3B56[A}*# FEB 2017 CONSUMERS ENERGY 100012017115 6753 OLD 28TH ST FEB 921-000 170
03/09/2017  GENS  3838{A) FEB 2017 CONSUMERS ENERGY 100012017305 6610 28TH 5T SE FEB 921-000 170
03/09/2017  GENS  3856[A) FEB 2017 CONSUMERS ENERGY 100011501542 6800 CASCADE RD SE FEB 921-000 170
03/09/2017  GENS  3856{A) FEB 2017 CONSUMERS ENERGY 100011901814 5811 CASCADE RD SE FEB 921-000 170
03/08/2017 GENS  3856(A) FEB 2017 CONSUMERS ENERGY 100054378084 5196 28TH ST SE FEB 921-000 170
03/03/2017  GENS 3856(A}) FEB 2017 CONSUMERS ENERGY 100054393572 5434 28TH ST SE FEB 921-000 170
03/09/2017  GENS  3855(A) FEB 2017 CONSUMERS ENERGY 100012213862 6658 28TH ST SEFEB 921-000 170
03/09/2017  GENS  3856(A) FEB 2017 CONSUMERS ENERGY 100041058650 6116 28TH ST SE FEB 921-000 170
03/09/2017  GENS  3858(A) FEB 2017 CONSUMERS ENERGY 100041058278 5805 28TH ST SE FEB 921-000 170
03/09/2017  GENS  3855(A) FEB 2017 CONSUMERS ENERGY 100041081355 5613 28TH ST SE FEB 921-000 170
03/09/2017  GENS  3856(A) FEB 2017 CONSUMERS ENERGY 100063460503 5770 FOREMOST DR SE FEB 921-000 170
03/09/2017  GENS  3B56(A) FEB 2017 COMSUMERS ENERGY 100066874924 2990 LUCERNE DR SE FEB 921-000 170
03/09/2017  GENS  3856(A) FEB 2017 CONSUMERS ENERGY 100041059393 6282 28TH ST SE FEB $21-000 170
CHECK GENS 3856({A) TOTAL FOR FUND 248:
03/16/2017 GENS 65514 SCULPTURE 3/17-2/18 MCKEAN,CYNTHIA LEASE OF SCULPTURE FOR MUSEUM GARDENS 9g7-000 170
03/16/2017  GENS  65520*4# 9781103972 VERIZON WIRELESS CELL PHOMES FEB $24-100 17¢
03/16/2017  GENS 65520 9781300743 VERIZON WIRELESS CELL PHONES TABLET 924-100 170
CHECK GENS 55520 TOTAL FOR FUND 248:
03/23/2017 GENS 65530 49535 FALCON PRINTING INC DDA BUSINESS MEETING COMMENT CARDS 787000 170
03/23/2017  GENS  65531*4 MEDABT733080 FIRST BANKCARD DDA - EDUCATION KORHORN MEDA CONF 724-000 17C
03/23/2017  GENS 655344 088817 INTERURBAN TRANSIT PARTHERSHIP BUS SERVICE 28TH ST MARCH 861-100 170
03/30/2017  GENS  £5558%Y4 3020892 THE HOME DEPOT CREDIT SERVICES  MAINT & REPAIR/IMPROV RED FLAG STAKES 931-000 170
Total for department 170:
Department: 990 DEBT SERVICE
03/23/2017 GENS 65526 009999796106-109 CHEMICAL BANK MUN BOND 2010/ INT & FEES 996-003 990
Total for department 930:
Tetal for fund 248 DDA
FUND 248 - BUILDING FLIND
03/09/2017 GENS  §5475 2959 CASCADE CHARTER TOWNSHIP S/W CONNECT 5380 52ND 237-000 000
03/16/2037  GENS 65504 Pi 2958 CASCADE CHARTER TOWNSHIP S/W CONNECT 7647 PINE PARK 237-000 000
03/30/2017  GENS  65552* PH# 2963 CASCADE CHARTER TOWNSHIP Sf CONNECT 6220 BECIA;A 237-000 000
03/30/2017  GENS 65552 Pt 2964 CASCADE CHARTER TOWNSRIP $/W CONNECT 6214 BECHALLAQQ 237-000 00O
CHECK GENS 65552 TOTALFOR FUND 249:
03/30/2017  GENS 65557 REFUND VARIOUS PERMT  HEGLUND,JACOB EAST GR ELECTRICAL PERMIETS PEL7700386 607-537 000
03/30/2017  GENS 55557 REFUND VARIQOUS PERMT  HEGLUND,JACOB EAST GR ELECTRICAL PERMITS ADM CR 607-537 000
03/30/2017  GENS 65557 REFUND VARIOUS PERMT  HEGLUND,JACOB EAST GR MECHANICAL PERMITS ADM CR 607-538 000
03/30/2017  GENS 65557 REFUND VARIQUS PERMT  HEGLUNDJACOB EAST GR MECHANICAL PERMITS PM17700645 607-538 000

FG 12

Amount

35.00
28.93
63.93

1.25

225.87
192.79
331.38
158.1%
232.89
86.50
2257
101,55
11615
10427
184.51
74.86
155.85
1,991.35%

1,650.00

49.95
16.03
65.98

386.60

46.00

7,834.26

47.88
12,081.25

6,614.50
6,614.50
18,695.75

498.00

1,100.00

1,100.00
1,100.00
2,200.00

115.08

{25.00)

(25.00)
55.00



04/04/2017 CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017

MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date Bank Check i Invoice Payee Deseriplon Account  Dept Amount
03/30/2017  GENS 65557 REFUND VARIOUS PERMT HEGLUND, JACOB EAST GR PLUMBING PERMITS PP17700312 607-539 Q00 63.00
03/30/2017  GENS 65557 REFUND VARIQUS PERMT HEGLUND,JACOB EAST GR PLUMBING PERMITS ADM CR 607-539 Q00 {25.00)
CHECK GENS 65557 TOTAL FOR FUND 249: 158.00
Total for department 000: 3,956.00
Department: 371 BUILDING DEPARTMENT
03/03/2017  GENS 654404 50542338 COMCAST PHONES 924-000 371 48,52
03/03/2017  GENS 65444*4 111088 FIRST BANKCARD SUPPLIES PATCH CABLES 727000 371 $5.3%
03/03/2017  GENS 65444 100363452 FIRST BANKCARD CODE BOOKS 757-000 371 1,126.32
03/03/2017  GENS 65444 H373643561 FIRST BANKCARD OTHER EXPENSES INK CARTRIDGE 787-000 371 76.31
CHECK GENS 65444 TOTAL FOR FUND 24%: 1,257.39
03/03/2017  GENS 65451*# 68850685 PAETEC PHONES 8L0DG 924-000 371 27.19
03/09/2017  GENS 65470 MILG 2/20-3/03 & CLO BENOIT, BILL DEPARTMENT UNIFORMS BENGIT CLOTH ALLOW 768-000 371 300,00
03/08/2017  GENS 65470 MILG 2/20-3/03 & CLO BENGIT, BILL MILEAGE - BENOIT 619 MILES 860-000 371 331.17
CHECK GENS 65470 TOTAL FOR FUND 249; 631.17
03/05/2017  GENS 65472 MILG 2/20-3/03 BIEGALLE, JEFFREY MILEAGE- BIEGALLE,} 634 MILES 860-000 371 32849
03/09/2037  GENS 65473 MILG 2/20-3/01 KEN DAVIS MILEAGE DAVIS 433 MILES 860-000 371 231,66
03/09/2017  GENS 65486 MILG 2/20-3/03 DANIEL L HEYER MILEAGE HEYER 580 MILES £60-000 371 310.30
03/09/2017 GENS 65487 MILG 2/20-3/03 HUYSER, DANIEL A. MILEAGE- HUYSER 582 MILES 860-000 371 31137
03/09/2017  GENS 65489 9003275697 KONICA MINOLTA ALBIN €454 PRINTER/COPIER 939-000 371 74.00
03/08/2017  GENS 65491 MILG 2/20-3/02 VINCENT MILITO MILEAGE MILITO- 481 MILES 860-000 371 257.34
03/09/2017  GEMNS 65494 MILG 2/20-3/03 RON SABIN MILEAGE SABIN 461 MILES 860-000 371 246.64
03/09/2017  GENS 65500 MILG 2/20-3/3 BRIAN WILSON WMELEAGE WILSON 282 MILES 860-000 371 150.87
03/18/2017 GENS 65506 SABIN,RON 2017 CODE OFFICIALS CONFERENCE OF Ml MEMBERSHIPS AND DUES SABIN COCM 723-000 371 40.00
03/16/2017  GENS 65506 SABIN,RON 2017 CORE OFFICIALS CONFERENCE OF M1 EDUCATION SABIN REISGRATION COCM 5/8-11 724-000 371 165.00
CHECK GENS 65506 TOTAL FOR FUND 243: 205.00
03/16/2017  GENS 65507 BENOIT, BILL 2017 CODE OFFICIALS CONFERENCE OF M MEMBERSHIPS AND DUES BENOIT COCM 723-000 371 40.00
03/16/2017  GENS 65507 BENOCIT,BILL 2017 CODE OFFICIALS CONFERENCE CF ME  EDUCATION BENCIT REGISTR COCM 5/8-5/11 724-000 371 165.00
CHECK GENS 65507 TOTAL FOR FUND 249: 205.00
03/16/2017 GENS 65509 SABIN, RON DOUBLE TREE 8Y HILTON HOTEL EDUCATION LODGING SABIN 5/08-5/11 724-000 371 343.35
03/16/2017  GENS 65509 BENO{T, BH.L DOUBLE TREE BY HILTON HOTEL EDUCATION BENGIT LODGING 5/08-5/11/2017 724-000 371 343.35
CHECK GENS 65508 TOTAL FOR FUND 249: 6R6.70
03/16/2017  GENS 655197 516666-0 SUPPLYGEEKS.BIZ BUILDING FUND OFFICE SUPPLIES 727000 3 20.18
03/16/2017  GENS 65520%1 9781103872 VERIZON WIRELESS CELL PHOMES FEB 924-100 371 402.78
03/16/2017  GENS 65520 9781300743 VERIZON WIRELESS CELL PHONES TABLETS 924-100 371 128.26
CHECK GENS 65520 TOTAL FOR FUND 249: 531.04



04/04/2017

CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP

CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date Bank Check #f Invoice Payee Deseription
03/16/2027  GENS 65521~# 3755 VREDEVELD HAEFNER LLC 2016 AUDIT FINAL BILLING THROUGH FEB
03/23/2017  GENS 38THA) 64564 WOLVERINE PRINT SOLOUTIONS FORMS NOTICE OF CORRECTIONS
03/23/2017  GENS 65523 MILG 3/6-3/17 BENOIT, BILL WELEAGE - BENOIT 652 MILES
03/23/2017 GENS 65524 MILG 3/6-3/16 BIEGALLE, JEFFREY MILEAGE- BIEGALLE,) 478 MILES
03/23/2017  GENS £5528*# 51389354 COMCAST PHONES MAR
03/23/2017  GENS 65529 MILG 3/6-3/17 KEN DAVIS MILEAGE DAVIS 482 MILES
03/23/2017  GENS 65531%H 100365083 FIRST BANKCARD CODE BOOKS 2015 COMPLETE COMMENTARY COLL
03/23/2017  GENS 65532 MILG 3/6-3/17 DANIEL L HEYER MILEAGE HEYER 545 MILES
03/23/2017  GENS 65533 MILG 3/6-3/17 HUYSER, DANIEL AL WHLEAGE- HUYSER 539 MILES
03/23/2017  GENS 65540 MHUG 3/6-3/15 VINCENT MILITO MILEAGE MIITO- 458 MILES
03/23/2017  GENS 65546 MILG 3/6--3/17 RON SABIN MILEAGE SABIN 364 MILES
03/23/2017  GENS 65551 MILG 3/6-3/17 BRIAN WILSON IMILEAGE WILSON 158 MILES
Total for department 371:

Department: 850 BENEFITS/INSURANCE
03/03/2017  GENS 65440%# 000616896964 MUTUAL OF OMAHA INSURANCE LIFE & DISABILITY INSURANCE LTD MARCH
03/03/2017  GENS 65449 000616896964 MUTUAL GF OMAHA INSURANCE LIFE & DISABILITY INSURANCE AD&D MARCH
03/03/2017  GENS 65449 000616826964 MUTUAL OF OMAHA INSURANCE LIFE & DISABILITY INSURANCE BENEFITS LIF

CHECK GENS 65449 TOTAL FOR FUND 248:
03/09/2017  GENS 55481 163107829 FIDELITY SECURITY LIFE NS VISION INSURANCE BENEFITS FEB
03/18/2017  GENS 65508* RIS0001419942 DELTA DENTAL DENTAL INSURANCE BENEFITS APR
03/186/2017  GENS 65508 RIS0001419942 DELTA DENTAL MI CLAIMS TAX - DENTAL APR

CHECK GENS 65508 TOTAL FOR FUND 249:
03/23/2017  GENS e HEALTH NS - APRIL WEST MICRIGAN HEALTH INSURANCE HEALTH INSURANCE BENEFITS APR

Department: 964 PAYMENTS TO OTHER TOWNSHIPS

03/09/2017

03/09/2037

03/09/2017

03/05/2017

03/09/2017

GENS

GENS

GENS

GENS

GENS

3858(4)

3862(A}

3B63(A)

65468

65474

FEB 2017 PERMITS

FEB 2017 PERMITS

FEB 2017 PERMITS

FEB 2017 PERMTS

FEB 2017 PERMITS

EAST GRAND RAPIDS/CITY OF

LOWELL TOWNSHIP

PLAINFIELD CHARTER TOWNSHIP

ADATOWNSHIP

CASCADE CHARTER TOWRNSHIP
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Total for department 850;

PERMITS DUE TO EAST GR

PERMITS DUE TC LOWELL TWP FEB

PERMITS DUE PLAINFIELD FEB

PERMITS DUE TO ADA TWP FEB

PERMITS DUE CASCADE TWP FES

Account

807-000

727-000

860-000

860-000

924-000

860-000

757-000

860-000

860-000

860-000

860-000

860-000

7:0-000

720-000
720-000

718-000

21000
721-200

712-600

964-500

964-100

964-600

964-400

964-800

Dept Amount
3N 150.00
371 204.60
371 348.82
371 255.73
371 49,52
371 257.87
371 800.80
371 291.58
371 288.37
371 245.03
371 194.74
371 85.07

8,696,59

850 288.24
450 16.38
850 107.75
412.37

850 101.20
850 685.95
850 5.59
691.54

850 9,126.02
10,331.13

964 2,759.00
964 1,031.00
964 3,006.00
964 1,540.40
564 8,944.80



04/04/2017

CHECK DISEURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2037 PAYABLES, PAYROLL, AND TRANSFERS

Check Date Bank Check # invoice Payee Description Account  Dept Amaunt
03/08/2017  GENS 65485 FEB 2017 PERMITS GRAND RAPIDS CHARTER TOWNSHIP  PERMITS DUE TO GR TWP FEB $64-300 964 4,041.20
03/09/2017  GENS 65450 FEB 2017 PERMITS LOWELL hil, CITY OF PERMITS DUE CITY OF LOWELL FEB §64-700 554 1,520.00
03/09/2017  GENS 65458 FEB 2017 PERMITS VERGENNES TOWNSHIP PERMITS DUE TO VERGENNES TWP FEB 964-200 964 176.20
Total for department 964, 23,018.60
Total for fund 249 BUILDING FUND 46,002.32
FUND 270 - LIBRARY FUND
03/03/2017  GENS 654407 50542339 COMCAST LIBRARY PHONES 924-000 790 21.23
03/03/2017  GENS 65446%4 3030295 THE HOME DEPOT CREDIT SERVICES  LIBRARY MAINTENANCE HOSE REEL 5$31-000 790 171.57
03/03/2017  GENS 65451%4 68850685 PAETEC LIBRARY PHONES 924-000 790 39.49
03/03/2017  GENS 654544 0240006501852 REPUBLIC SERVICES LIBRARY MAINTENANCE RECYCLE MARCH 931-000 7390 430.80
03/09/2017  GENS 3856(A} FEB 2017 CONSUMERS ENERGY 100000284784 2870 JACKSMITH AVE FEB 921-000 790 4,256,78
03/08/2017  GENS 3864(4) 200310 QUALITY AIR LABCR TO CHECK PILOT SOLENOID VALVE 931-000 790 209.00
03/09/2017  GENS 3864{A) 200311 QUALITY AIR iNSTALLED PILOT GAS SOLENQID & LABCR 931-000 790 425.00
03/09/2017  GENS 3864{A} 200198 QUALITY AIR NEW MOTOR & COUPLER & LABOR 931-000 790 1,275.45
03/09/2017  GENS 3864{A) 200197 QUALITY AIR REPLACE IGNITION CONTROL ON THE BOILER 931-000 790 735.00
03/09/2017  GENS 3864(A} 200277 QUALITY AIR REPLACED VALVE & ACTUATOR & LABOR 931-000 790 952.26
CHECK GENS 3864{A) TOTAL FOR FURD 270: 3,596.71
03/09/2017  GENS 654794 457271900013 2/2017 OTE ENERGY LIBRARY HEATING FEB 923-000 790 1,344.44
03/16/2017  GENS 3865(A)*H 84941 ENVIRO-CLEAN CLEANING LIBRARY FEB 802-200 790 2,244.35
03/16/2017  GENS 3B65({A) 84941 ENVIRO-CLEAN CLEANING WISNER FEB 802-200 790 458.67
03/16/2017  GENS 3865(A) 54941 ENVIRC-CLEAN CLEANING LIBRARY (WEEKEND}FEB 802-200 790 272.58
CHECK GENS 3865(A) TOTAL FOR FUND 270! 2,975.60
03/16/2017  GENS 3868(A) 4 197549 KINGSLAND'S ACE HARDWARE LIBRARY MAINT ELECTRIC BALLAST 931-000 790 56.38
03/16/2017  GENS 3858(A) 197695 KINGSLAND'S ACE HARDWARE LIBRARY MAINT ELECTRIC BALLAST 931-000 790 55.38
03/16/2017  GENS 3868(A) 19773¢ KINGSLAND'S ACE HARDWARE LIBRARY MAINTENANCE BATTERIES 931-000 790 52.96
03/16/2017  GENS 3868(A) 197630 KINGSLAND'S ACE HARDWARE LIBRARY MAINTENANCE PLEXI GLASS 931-000 790 233.14
03/16/2017  GENS 3B68(A} 187740 KINGSLAND'S ACE HARDWARE LIBRARY MAINT CR ON NV 197739 931-000 790 (29.98)
03/16/2017  GENS 3B68(A) 187631 KINGSLAND'S ACE HARDWARE LIBRARY MAINT CR ON iNV 137630 931-000 790 {211.95)
CHECK GENS 3868(A) TOTAL FOR FUND 270: 162.93
03/16/2017  GENS B5505*) 3CG1-02737 FEB 2017 CINTAS CORP #301 2017 RUG CLEANING SERVICE LIBRARY FEB 931-000 790 872.36
03/18/2017  GENS 65518*# 24687 SUPERIOR PEST CONTROL INC PEST CONTROLL - LIBRARY 931-000 790 65.00
03/16/2017  GENS 65522 5886350-00 WY, WILLIAMS €O LLC REMOVE & REPLACE HEATER UNIT @WISNER 931-000 790 140.00
03/16/2017  GENS 65522 5886350-00 WOW. WILLIAMS €O ELC LABCR 931-000 790 783.00
CHECK GENS 65522 TOTAL FOR FUND 270: 923.00
03/23/2017  GENS 3875{A) it 201364 QUALITY AIR MONTHLY MAINTENANCE- LIBRARY 931-000 790 806.16
03/23/2017  GENS 85528*%# 51389354 COMCAST LIBRARY PHONES MAR 924-000 790 21.23



04/04/2017

CHECK DISBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP
CHECK DATE FROM 03/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, AND TRANSFERS

Check Date Bank Checktt | Invoice Payee Description . Accouint  Dept Amount
03/23/2017 GENS 65539 5V001798 MIDSTATE SECURITY €O. TRIP CHARGE 931-000 790 50.00
03/23/2017  GENS 65539 SV001798 MIDSTATE SECURITY CO. LABOR §31-000 780 712.50
CHECK GENS 65539 TOTAL FOR FUND 270 762.50
03/30/2017  GENS 6555644 1460-103007 FISH WINDOW CLEANING LIBRARY MAINTENANCEWINDOW CLEANING 3/27 $31-000 750 285.00
03/30/2017  GENS 65558*# 2011717 THE HOME DEPOT CREDIT SERVICES  LIBRARY MAINTENANCE BLACKTOP PATCH $31-000 730 £5.30
03/30/2017  GENS 65559*# 0240-006530735 REPUBLIC SERVICES LIBRARY MAINTENANCE APR $31-000 790 76.42
03/30/2017  GENS 65559 0240-006520735 REPUBLIC SERVICES LIBRARY MAINTENANCE RECYCLE 831000 790 480.55
CHECK GENS 6555% TOTAL FOR FUND 270; 556.97
Total for department 790: 17,411.67
Totai for fund 270 LIBRARY FUND 17,411.67
FUND 703 - CURRENT TAX COLLECTION FUND
03/03/2017  GENS 3847{A) CAL 1626 CALEDONIA COMMUNITY SCHOOLS  CALEDONIA - OPERATING 225-410 000 17,766.12
03/03/2017  GENS 3847{A) CAL 1828 CALEDONIA COMMURNITY SCHOOLS  CALEDONIA - INTEREST OPER 225-411 000 243.04
CHECK GENS 3847{A] TOTAL FOR FUND 703: 18,009,186
03/03/2017  GENS 3848(A) CALD 1626 CALEDONIA COMMUNITY SCHOOLS  CALEDONIA - INTEREST 225-411 00O 211.33
03/03/2017  GENS 3848(A) CALD 1626 CALEDONIA COMMUNITY SCHOOLS  CALEDONIA - DEBT 225-420 0G0 16,356.96
03/03/2017  GENS 3848(A) CALD 1626 CALEDONIA COMMUNITY SCHOOLS  CALEDONIA - IFT DEBT 225-520 000 1,997.73
CHECK GENS 3848(A} TOTAL FOR FUND 703: 18,566.02
03/03/2017 GENS 3845{A) FHPS 1626 FOREST HILLS PUBLIC SCHOOLS FHPS - OPERATING 225-110 Q00 11,875.13
03/03/2017  GENS 384%{A) FHPS 1626 FOREST HILLS PUBLIC SCHOOLS FHPS - INTEREST DEBT 225-111 000 807.21
03/03/2017  GENS 3848(4) FHPS 1626 FOREST HILLS PUBLIC SCHOOLS FHPS - INTEREST OPER 225-111 Q00 344.47
03/03/2017  GENS 3849{A) FHPS 1626 FOREST HILLS PUBLIC SCHOOLS FHPS - INTEREST REC 225-111 Q00 106.19
03/03/2017  GENS 3845{A) FHPS 1626 FOREST HILLS PUBLIC SCHOOLS FHPS - DEBT 225-120 QOO0 49,066.51
03/03/2017  GENS 3849{A) FHPS 1626 FOREST HILLS PUBLIC SCHOOLS FHPS - RECREATION 225-130 000 6,455.89
CHECK GENS 3849{A) TOTAL FOR FUND 703: 68,655.40
03/03/2017  GENS 3850(A) GRCC 1626 GRAND RAPIDS COMMUNITY COLLEGE GRCC - TAXES 235-110 000 4,130.06
03/03/2017  GENS 3B50(A) GRCC 1626 GRAND RAPIDS COMMUNITY COLLEGE GRCC - TAXES INTEREST 235-111 000 239.41
CHECK GENS 3850(A) TOTAL FOR FUND 703: 4,369.47
03/03/2017  GENS 3B51(A} KC 1526 KENT COUNTY TREASURER KENT COUNTY - OPERATING 222-110 000 9,895.35
03/83/2017  GENS 3851{A) KC 1626 KENT COUNTY TREASURER KENT COUNTY - {INTEREST 222-111 000 858.39
03/03/2017  GENS 38514A) KC 1626 KENT COUNTY TREASURER KENT COUNTY - JAIL 222-160 000 12,477.46
03/03/2017  GENS 38514A) KC 1626 KENT COUNTY TREASURER KENT COUNTY - ZOO/MUSEUM 222-165 000 6,955.53
03/03/2017  GENS 3851{A) KC 1626 KENT COUNTY TREASURER KENT COUNTY - SENIOR 222-170 000 7,904.10
03/03/2017  GENS 3851(A} KC 1626 KENT COUNTY TREASURER KENT COUNTY - VETERAN'S MILLAGE 222-172 000 790,14
03/03/2017  GENS 3851(A) KC 1626 RENT COUNTY TREASURER KENT COUNTY ORAIN 222-180 000 9.98
03/03/2017  GENS 3851(a) KC 1626 KENT COUNTY TREASURER KENT COUNTY - IFT JAIL 222-260 Q00 450.51
03/03/2017  GENS 3851(A) KC 1626 KENT COUNTY TREASURER KENT COUNTY - IFT ZOO/MUSEUM 222-265 000 251.14
03/03/2017  GENS 3851(A) KC 1626 KENT COUNTY TREASURER KENT COUNTY - IFT SENICR 222-270 000 285.38
03/03/2017  GENS 3851(A) KC 1626 KENT COUNTY TREASURER KENT COUNTY - IFT VETERAN'S MILLAGE 222-272 000 2853
CHECK GENS 3851(A) TOTAL FOR FUND 703: 38,806.51
03/03/2017  GENS 3852{A) SET 1626 KENT COUNTY TREASURER-SET KENYT COUNTY - INTEREST CALEDONIA 222-111 000 13.93
03/03/2017  GENS 3852{A) SET 162¢& KENT COUNTY TREASURER-SET KENT COUNTY - INTEREST FHPS 222-111 000 632.04
03/03/2017  GENS 3852{A) SET 1626 KENT COUNTY TREASURER-SET KENT COUNTY - INTEREST LOWELL 222-111 000 114.93
03/03/2017  GENS 3852{A) SET 1626 KENT COUNTY TREASURER-SET CALEDONIA SET & OPERATING TAX [COUNTY)} 228-001 000 230,68
03/03/2017  GENS 3852(a) SET 1626 KENT COUNTY TREASURER-SET FHPS SET & OPERATING TAX (COUNTY) 228-001 000 11,006.05
03/03/2017  GENS 3852(A) SET 1626 KENT COUNTY TREASURER-SET LOWELL SET & OPERATING TAX (COUNTY} 228-001 000 1,915.57
CHECK GENS 3852{A) TOTAL FOR FUND 703: 13,913.20




04/04/2017

CHECK DHSBURSEMENT REPORT FOR CASCADE CHARTER TOWNSHIP

CHECK DATE FROM ©3/01/2017 - 03/31/2017
MARCH 2017 PAYABLES, PAYROLL, ANI> TRANSFERS

Check Date Bank Checkit invoice Payee Description _Account Dept Amount
03/03/2017  GENS 3853{A) KISD 1626 KENT INTERMEDIATE $CHOOLS KENT ISD - TAXES 234-110 000 11,074.40
03/03/2017  GENS 3853(A) KISD 1626 KENT INTERMEDIATE SCHOOLS KENT ISD - TAXES INTEREST 234-111 000 641.94
CHECK GENS 3853(A) TOTAL FOR FUND 703: 11,716.34

03/03/2017  GENS 3854({A) LOW 1626 LCWELL AREA SCHOOLS LOWELL - OPERATING 226-110 000 1,358.00
03/03/2017  GENS 3854(A) LOW 1876 LOWELL AREA SCHOOLS LOWELL - INTEREST 226-111 000 160.18
03/03/2037  GENS 3854{A) LOW 1626 LOWELL AREA SCHOOLS LOWELL - DEBT 226-120 000 1,872.10
03/03/2017  GENS 3854(A} LOW 1626 LOWELL AREA SCHOOLS LOWELL BLDG/SITE 226-130 GO0 266.60
CHECK GENS 3854{A) TOTAL FOR FUND 703: 3,656.88

03/03/2017  GENS 65459 FIRE 16286 CASCADE CHARTER TOWNSHIP CCT-INTEREST & PENALTY 214-111 QOO0 21048
03/03/2017  GENS 65459 FIRE 1626 CASCADE CHARTER TOWNSHIP CCT - FIRE PP 214-115 Q00 4,296.42
03/03/2017  GENS 65459 FIRE 1626 CASCADE CHARTER TOWNSHIP CCT - FIRE 214-115 Q00 16,494.81
03/03/2017  GENS 65459 FIRE 1626 CASCADE CHARTER TOWNSHIP CCT - T FIRE 214-215 000 750.68
CHECK GENS 65459 TOTAL FOR FUND 703: 21,752.39

03/03/2017  GENS 55460 GF 1626 CASCADE CHARTER TWP CCT - GPERATING TAXES 214-110 GO0 12,185.46
03/03/2017  GENS 65460 GF 1626 CASCADE CHARTER TWP CCY - CPERATING TAXES PP 214-110 000 3,173.95
03/03/2017  GENS 65460 GF 15826 CASCADE CHARTER Twp CCT-INTEREST & PENALTY 214-111 000 160.69
03/03/2017  GENS 65460 GF 1626 CASCADE CHARTER TWP CCT-INTEREST & PENALTY 214-111 000 7,530.48
03/03/2017  GENS 65460 GF 1626 CASCADE CHARTER Twp €CT - OVER/SHORT 214-112 Q0D {2.46)
03/03/2017  GENS 65460 GF 1626 CASCADE CHARTER TWP CCT- STREET LIGHTS 214-140 000 522.00
03/03/2017  GENS 65460 GF 1626 CASCADE CHARTER TWP CCT - ADMIN 214-15% 000 2,583.70
03/03/2017  GENS 65460 GF 1626 CASCADE CHARTER TWP CCT - IFT OPERATING TAXES 214-210 000G 554.56
CHECK GENS 65460 TOTAL FOR FUND 703: 26,708.38

03/03/2017  GENS 65451 L8 1626 CASCADE LIBRARY FUND CCT-INTEREST & PENALTY 214-111 000 24.03
03/03/2017  GENS 654631 LiB 1626 CASCADE LIBRARY FUND CCT - LIBRARY £p 214-120 000 490.00
03/03/2017  GENS 65461 LiB 1626 CASCADE LIBRARY FUND CCT - LIBRARY 214-120 000 1,881.00
03/03/2017  GENS 65461 LIB 3626 CASCADE LIBRARY FUND CCT-IFT LIBRARY 214-220 000 85.60
CHECK GENS 65461 TOTAL FOR FUND 703: 2,480.61

03/03/2017  GENS 65462 0% 1626 CASCADE CHARTER TOWRNSHIP CCT-INTEREST & PENALTY 214-111 000 36,70
03/03/2017  GENS 65462 0% 1626 CASCADE CHARTER TOWRNSHIP CCT OPEN SPACE 214-116 000 2.884.37
03/03/2017  GENS 65462 05 1626 CASCADE CHARTER TOWNSHIP CCT OPEN SPACE PP 134-116 000 751.32
03/03/2017  GENS 65462 05 1626 CASCADE CHARTER TOWNSHIP CCT OPEN SPACE IFT 214-216 000 131.27
CHECK GENS 65462 TOTAL FOR FUND 703: 3,802.66

03/03/2017  GENS 55463 PATH 1626 PATHWAYS FUND CCT-PATHWAYS 214-100 000 4,597.66
03/03/2017  GENS 65463 PATH 1626 PATHWAYS FUND CCT-PATHWAYS PP 214-100 000 1,301.71
03/03/2017  GENS 65463 PATH 1626 PATHWAYS FUND CCT-INTEREST & PENALTY 214-111 000 63.81
03/03/2017  GENS 65463 PATH 1626 PATHWAYS FUND CCT ~ 1FT PATHWAYS 214-200 000 227.4%
CHECK GENS 65463 TOTAL FOR FUND 703; 6,590.63

03/03/2017  GENS 65464 POL 1626 POLICE FUND CCT-POLICE 214-105 000 5,757.66
03/03/2017  GENS 65464 POL 1626 POLICE FUND CCT-POLICE PP 214-105 Q00 1,499.68
03/03/2017  GENS 55464 POL 1626 POLICE FUND CCT-INTEREST & PENALTY 214-111 000 73.4%
03/03/2037  GENS 55464 POL 1626 FOLICE FUND CCT - IFT POLICE 214-285 000 262.04
CHECK GENS 65464 TOTAL FOR FUND 702: 7,592.84

03/03/2017  GEMS G5466 KDL 1628 KENT DISTRICT LIBRARY KOL - TAXES 223-110 ©00 2G,234 85
03/03/2017  GENS 65466 KDL 1626 KENT DISTRICT LIBRARY KDL - TAX INTEREST 223-111 Q00 204.85
03/0372017  GENS 65466 KDL 1626 KENT DISTRICT LIBRARY KDL - IFT TAXES 223-210 00O 730.60
CHECK GENS 65466 TOTAL FOR FUND 703: 21,170.30

03/03/2017  GENS £5467 Mi{1526 STATE OF MICHIGAN IFT SET & OPER TAX CALED OPER 228-201 GO0 4,792.79
Total for department 000: 273,584.58

Total for fund 703 CURRENT TAX COLLECTION FUND 273,684.58

TOTAL - ALL FUNDS 711,074.39

LINDICATES CHECK DISTRIBUTED TO MORE THAN ONE FUND

-INDICATES CHECK DISTRIBUTED TO MORE THAN GNE DEPARTMENT
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NEW BUSINESS

TOWNSHIP BOARD MEMORANDUM

To: Cascade Charter Township Board
From: Sandra Korhorn, DDA/Economic Development Director &£
Subject: Consider Pay Draw #1 for the Thornapple River Dr. Utility

Extension Project

Meeting Date: April 12, 2017

Attached is the contractor’s application for payment #1 for the Thornapple River Dr.
utility extension project. The pay application, pay estimate report and account balance
are attached.

The amount due is $26,923.50. The pay draw is for mobilization and tree removals
in the work zone. The work completed and recommended for payment in this pay
request has been reviewed and approved by FTCH.

Staff recommends approval of Pay Draw #1 in the amount of $26,923.50 for the
Thornapple River Dr. utility extension project.

Attachments: FTCH letter
Pay Draw #1



frceh

TRANSMITTAL

Ms. Sandra Korhorn April 4, 2017
Cascade Charter Township

2865 Thornhills Avenue, SE

Grand Rapids, M| 49546-7192

Re: Cascade Charter Township Project No. G150788CD
Thornapple River Drive Utility Extension

1 FOR REVIEW
FOR YOUR USE
[J AS REQUESTED Sent By: Michael L. Berrevoets, PE/jc2
COPIES DATE DESCRIPTION
1 4/4/2017 Application and Recommendation Payment No. 1
COMMENTS

We have reviewed the contractor’s Application and Recommendation for Payment No. 1 for the period ending
March 31, 2017, and find it in compliance with the work completed to date.

An executed copy of Application and Recommendation for Payment No. 1 is attached.

Please forward a copy, with payment, to the contractor, and keep a copy for your files.

By email
cc: Mr. Jeff Talsma - Kamminga & Roodvoets, Inc.

Z:\2015\150788CD\WORK\COSTS\PAYAPPO1_TR_OWNER.DOCX

1515 Arboretum Drive, SE 616.575.3824 Fishbeck, Thompson, Carr & Huber, Inc.
Grand Rapids, Michigan 49546 www.ftch.com engineers | scientists | architects | constructors



Cascade Charter Township
Thornapple River Drive Utility Extension
Project Number G150788CD

Application for Payment No. 1

APPLICATION AND RECOMMENDATION FOR PAYMENT

PAGE 1 OF 3

TO: Cascade Charter Township FROM (Contractor): Kamminga & Roodvoets, Inc.
In Care of: Fishbeck, Thompson, Carr & Huber, Inc. (FTCH) 3435 Broadmoor, SE

1515 Arboretum Drive, SE Grand Rapids, MI 49512

Grand Rapids, Ml 49546
Application No: 1 Project: Thornapple River Drive Utility Extension
Period From:  March 1, 2017 FTCH Project Number: G150788CD
To: March 31, 2017

APPLICATION FOR PAYMENT:

Application for Payment is made, as indicated below, in connection with the Contract. Schedule of Values sheet is
attached as page 3 of 3.

1.

2.

Original Contract Price
Net change by Change Orders
Current Contract Price (1 plus 2)

Gross Amount Due (From Unit Price Schedule)

$623,476.50
$0.00
$623,476.50

$29,915.00

Retainage (Per Agreement) 10%of Work Completed: $2,991.50

Total Retainage
Amount Eligible to Date (4 minus 5)
Less Previous Payments

Amount Due This Application (6 minus 7)

$2,991.50
$26,923.50
$0.00

$26,923.50

CHANGE ORDER SUMMARY:

n

Change Orders Approved by Owner | ADDITIONS

DEDUCTIONS

Change Order No.
Change Order No.
Change Order No.
Change Order No.
Change Order No.

A wN =

Net Change by Change Orders $0.00

$0.00

012916 -1

Z:\2015\150788CD\WORK\COSTS\PAYAPP01.DOCX



Cascade Charter Township Application for Payment No. 1
Thornapple River Drive Utility Extension
Project Number G150788CD

APPLICATION AND RECOMMENDATION FOR PAYMENT
PAGE 2 OF 3

CONTRACTOR'S CERTIFICATION:

The undersigned Contractor certifies that to the best of its knowledge (1) all previous progress payments received
from Owner on account of Work done under the Contract have been applied on account to discharge Contractor's
legitimate obligations incurred in connection with Work covered by prior Applications for Payment; (2) title of all
Work, materials and equipment incorporated in said Work or otherwise listed in or covered by this Application for
Payment will pass to Owner at time of payment free and clear of all Liens, security interests and encumbrances
(except such as are covered by a bond acceptable to Owner indemnifying Owner against any such Liens, security
interest or encumbrances); and (3) all Work covered by this Application for Payment is in accordance with the
Contract Documents and is not defective.

Dated Apee 4 2017 /M/m s ﬂbam/om /G

Contractor
oy A

(Sigralure) v
Dhovee  [Rretotcal [ IST 1t

Name and Title of Signatory

ENGINEER'S RECOMMENDATION:

"

To: Cascade Charter Township
In accordance with the Contract, the undersigned recommends payment to Contractor.

AMOUNT RECOMMENDED: ..................... $26,923.50
(Attach explanation if amount recommended differs from the amount applied for.)

ENGINEER: Fishbeck, Thompson, Carr & Huber, Inc. /
pated_APR Y L2017 By M;Z

(Signature)'

Mike Berrevoets, PE, Project Manager
Name and Title of Signatory

This Recommendation is not negotiable. The AMOUNT RECOMMENDED is payable only to Contractor named
herein. Issuance, payment and acceptance of payment are without prejudice to any rights of Owner or Contractor
under this Contract.

This recommendation for payment is based on a review of the Work performed as compared to the amount of the
application. This recommendation does not imply that Engineer is reviewing construction lien documents nor does
it imply that Engineer is acting as a guarantor of the property. Any review of construction lien documents by
Engineer is for information purposes only.

012916-2 Z:\2015\150788CD\WORK\COSTS\PAYAPP01.DOCX



Cascade Charter Township Application for Payment No. 1
Thornapple River Drive Utility Extension
Project Number G150788CD

APPLICATION AND RECOMMENDATION FOR PAYMENT

PAGE 30OF 3
TO: Cascade Charter Township FROM (Contractor): Kamminga & Roodvoets, Inc.
In Care of: Fishbeck, Thompson, Carr & Huber, Inc. (FTCH) 3435 Broadmoor, SE
1515 Arboretum Drive, SE Grand Rapids, MI 49512
Grand Rapids, Ml 49546
Application No: 1 Project: Thornapple River Drive Utility Extension
Period From:  March 1, 2017 FTCH Project Number: G150788CD

To: March 31, 2017

Unit Price Schedule

See attached Construction Pay Estimate Report and Construction Pay Estimate Amount Balance Report.

Gross Amount Due $29,915.00
Less 10% Retainage $2,991.50
Amount Due to Date $26,923.50
Less Previous Payments Recommended $0.00
Amount Due This Application $26,923.50

/1 012916 — 3 Z:\2015\150788CD\WORK\COSTS\PAYAPP01.DOCX
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Fishbeck, Thompson, Carr & Huber, Inc.

Construction Pay Estimate Report

4/4/2017 8:40 AM
FieldManager 5.2a

Contract: _G150788CD, Thornapple River Dr Utility Extension

Estimate | Estimate Entered Estimate Electronic All Contract Construction
Date No. By Type File Created | Work Completed | Started Date
04/04/2017 1 Michael L Berrevoets Semi-Monthly No
Prime Contractor Managing Office
Kamminga & Roodvoets, Inc. Fishbeck, Thompson, Carr & Huber, Inc.
Comments

Pay Application #1

Item Usage Summary

Prop. Project ltem Mod.

Item Description Item Code Line Project Category Line No. Type No. Quantity Dollar Amount
Maintaining Traffic 3622003 0003 G150788CD 0001 0015 00 000 0.200 $2,580.00
Mobilization (5% Maximum of 3622001 0001 G150788CD 0001 0005 00 000 0.200 $6,220.00
Total Bid)
Remove Tree, 18-inch to 36-inch 3622008 0008 G150788CD 0001 0040 00 000 12.000 $6,600.00
Diameter
Remove Tree, 6-inch to 18-inch 3622007 0007 G150788CD 0001 0035 00 000 47.000 $13,865.00
Diameter
Soil Erosion and Sedimentation 3622004 0004 G150788CD 0001 0020 00 000 0.200 $650.00
Control

Total Estimated ltem Payment: $29,915.00
Time Charges
Site Site Description Site Method Days Charged Liq. Damages
00 Overall Contract Site Completion Date $0

Total Liquidated Damages: $0
Pre-Voucher Summary

Stockpile
Project Voucher No. Item Payment Adjustment Dollar Amount
G150788CD, Thornapple River Dr Utility Extension 0001 $29,915.00 $0.00 $29,915.00
Voucher Total: $29,915.00

Contract ID: _G150788CD Estimate: 1 Page 10f 2



Construction Pay Estimate Report
ficeh

4/4/2017 8:40 AM
Fishbeck, Thompson, Carr & Huber, Inc.

FieldManager 5.2a
Summary
Current Voucher Total: $29,915.00 Earnings to date: $29,915.00
-Current Retainage: $2,991.50 - Retainage to date: $2,991.50
-Current Liquidated Damages: $0.00 - Liquidated Damages to date: $0.00
-Current Adjustments: $0.00 - Adjustments to date: $0.00
Total Estimated Payment: $26,923.50 Net Earnings to date: $26,923.50
- Payments to date: $0.00
Net Earnings this period: $26,923.50

Estimate Certification

Kevin Kietzman, PE (Project Engineer) (Date)

(Construction Engineer) (Date)

Contract ID: _G150788CD Estimate: 1 Page 2 of 2



fT C{rh Construction Pay Estimate Amount Balance Report

Estimate: 1
4/4/2017 8:40 AM
Fishbeck, Thompson, Carr & Huber, Inc. FieldManager 5.2a
Contract: _G150788CD, Thornapple River Dr Utility Extension
Item  Prop. Authorized Quantity This Qty. Paid Total Qty. Dollar Amt.
Item Description Code Line Project Category Quantity Estimate To Date Placed % Cpt Unit Price Paid To Date
1" water service _362202¢0029 G150788CD 0001 475.000 0.000 33.00000
10” Sanitary Sewer D-2680 36220330033 G150788CD 0001 1,050.000 0.000 80.00000
12” 11.25 Degree Bend _36220240024 G150788CD 0001 3.000 0.000 825.00000
12" Plug _362202£0028 G150788CD 0001 1.000 0.000 600.00000
12" Sleeve _362202€ 0026 G150788CD 0001 1.000 0.000 2,000.00000
12” Valve and Box 36220150015 G150788CD 0001 2.000 0.000 2,400.00000
12" Water Main (DI CL53) 36220120012 G150788CD 0001 1,025.000 0.000 89.00000
12'x12"x6” Tee 36220200020 G150788CD 0001 3.000 0.000 1,100.00000
g’ 1Dia. Sanitary manhole, per Detail 36220340034 G150788CD 0001 7.000 0.000 3,100.00000
5” Hydrant _362201€0016 G150788CD 0001 4.000 0.000 2,500.00000
6" 90 Degree Bend _36220210021 G150788CD 0001 1.000 0.000 450.00000
6" Sanitary Sewer Lateral (PVC 36220350035 G150788CD 0001 480.000 0.000 38.00000
SDR 23.5)
6” tee/wye on 10” Sanitary Sewer  _362203€ 0036 G150788CD 0001 13.000 0.000 400.00000
6" Valve and Box _36220120013 G150788CD 0001 4.000 0.000 1,250.00000
6” Water Main (DI CL53) _362201C0010 G150788CD 0001 45.000 0.000 65.00000
8" 22.5 Degree Bend 36220220022 G150788CD 0001 2.000 0.000 575.00000
8" 45 Degree Bend _362202:0023 G150788CD 0001 2.000 0.000 600.00000
8" Plug _36220270027 G150788CD 0001 2.000 0.000 425.00000
8" Sleeve _362202£0025 G150788CD 0001 2.000 0.000 1,250.00000
8" Valve and Box 36220140014 G150788CD 0001 4.000 0.000 1,500.00000
8" Water Main (DI CL53) _36220110011 G150788CD 0001 435.000 0.000 80.00000
8"x8"x6" Tee _362201¢0018 G150788CD 0001 1.000 0.000 750.00000
8"x8"x8” Tee _362201€0019 G150788CD 0001 2.000 0.000 800.00000
Aggregate Base, 6-inch _362204€0046 G150788CD 0001 4,325.000 0.000 8.00000
Asphalt Driveway Approach, 3-inch _36220510051 G150788CD 0001 150.000 0.000 85.00000

Contract: _G150788CD Estimate: 1 Page 1 0f 3
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Construction Pay Estimate Amount Balance Report

Estimate: 1
4/4/2017 8:40 AM
Fishbeck, Thompson, Carr & Huber, Inc. FieldManager 5.2a
Item  Prop. Authorized Quantity This Qty. Paid Total Qty. Dollar Amt.
Item Description Code Line Project Category Quantity Estimate To Date Placed % Cpt Unit Price Paid To Date
Bituminous Pavement, 3C (2.0") 36220470047 G150788CD 0001 440.000 0.000 65.00000
Bituminous Pavement, 5E1 (1.5”) _362204£0048 G150788CD 0001 330.000 0.000 68.00000
Cash Allowances - Testing 36220020002 G150788CD 0001 15,000.000 0.000 1.00000
Catch Basin, 2-foot Diameter 36220400040 G150788CD 0001 1.000 0.000 1,750.00000
ggncr:ete Driveway Approach, _362205(0050 G150788CD 0001 1,350.000 0.000 3.75000
-inc
Core and Boot 10” Sewer into 36220370037 G150788CD 0001 1.000 0.000 1,100.00000
Manhole or Sewer
Curp Stop and box on 1" water 36220310031 G150788CD 0001 14.000 0.000 450.00000
service
Flared End Section, 12-inch 36220410041 G150788CD 0001 11.000 0.000 600.00000
Hydrant Extension 36220170017 G150788CD 0001 3.000 0.000 550.00000
Maintaining Traffic 36220020003 G150788CD 0001 1.000 0.200 0.200 0.200 20% 12,900.00000 $2,580.00
Miscellaneous Work Allowance 36220550055 G150788CD 0001 15,000.000 0.000 1.00000
lé/[gt))ilization (5% Maximum of Total _36220010001 G150788CD 0001 1.000 0.200 0.200 0.200 20% 31,100.00000 $6,220.00
i
Pavement Markings 36220520052 G150788CD 0001 3,600.000 0.000 0.39000
Remove Concrete Drive Approach _362200€0006 G150788CD 0001 140.000 0.000 7.00000
Remove Pavement 36220050005 G150788CD 0001 3,800.000 0.000 2.00000
Remove Tree, 19-inch to 36-inch ~ _362200£0008 G150788CD 0001 14.000 12.000 12.000 12.000 86% 550.00000 $6,600.00
Diameter
Remove Tree, 6-inch to 18-inch 36220070007 G150788CD 0001 40.000 47.000 47.000 47.000 118% 295.00000 $13,865.00
Diameter
ggmove, Salvage and Place Street _362200¢0009 G150788CD 0001 3.000 0.000 65.00000
ign
Roadway Grading 36220440044 G150788CD 0001 11.000 0.000 2,075.00000
Soil Erosion and Sedimentation 36220040004 G150788CD 0001 1.000 0.200 0.200 0.200 20% 3,250.00000 $650.00
Control
Storm Sewer, 12-inch _362203¢0039 G150788CD 0001 175.000 0.000 40.00000
Storm Sewer, 8-inch _362203t0038 G150788CD 0001 80.000 0.000 50.00000
Contract: _G150788CD Estimate: 1 Page 2 of 3
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Construction Pay Estimate Amount Balance Report

Estimate: 1
4/4/2017 8:40 AM
Fishbeck, Thompson, Carr & Huber, Inc. FieldManager 5.2a
ltem  Prop. Authorized Quantity This Qty. Paid Total Qty. Dollar Amt.
Item Description Code Line Project Category Quantity Estimate To Date Placed % Cpt Unit Price Paid To Date
Structure Casting, Adjust 36220420042 G150788CD 0001 2.000 0.000 500.00000
Subbase _362204£0045 G150788CD 0001 1,380.000 0.000 8.00000
Subbase Underdrain, 6-inch _362204:0043 G150788CD 0001 2,160.000 0.000 4.00000
Subgrade Undercutting _362204£0049 G150788CD 0001 500.000 0.000 9.00000
Tap for 1" water service, including _362203C0030 G150788CD 0001 14.000 0.000 300.00000
corporation stop
Temporary Gravel _362205€0056 G150788CD 0001 1.000 0.000 750.00000
Turf Establishment _362205:0053 G150788CD 0001 5,600.000 0.000 1.50000
Turf Reinforcement Mat _36220540054 G150788CD 0001 2,200.000 0.000 3.00000
Valve Box _36220320032 G150788CD 0001 1.000 0.000 300.00000
Percentage of Contract Completed(curr): 5% Total Amount Paid This Estimate: $29,915.00
(total paid to date / total of all authorized work) Total Amount Paid To Date: $29,915.00
Contract: _G150788CD Estimate: 1 Page 3 of 3



Cascade Charter Township
Thomapple Hills Drain
Project Number G130842

Application for Payment No. 1

APPLICATION AND RECOMMENDATION FOR PAYMENT

PAGE 1 OF 3

TO: Cascade Charter Township FROM:

Jackson Dirt Works

In Care of: Fishbeck, Thompson, Carr & Hubar, Inc. (FTC&H) (contractor) 12178 Ainsworth Road
Lake Odessa, Ml 48849

5913 Executive Drive, Suite 100
Lansing, Ml 48917

Application No: 1 Project: Thomapple Hills Drain
Period From:  January 1, 2017 Project Number: G130842

To: March 10, 2017

APPLICATION FOR PAYMENT:

Application for Payment Is made, as shown below, in connection with the Contract. Unit Price Schedule shest is

attached as page 3 of 3.

1. Original Contract Amount

2 Net change by Change Orders

3 Current Contract Price (1 plus 2 plus 3)

4. Gross Amount Due {From Unit Price Schedule)
5

Retainage (Per Agreement) 10% of Completed Work: $11,394.00
Total Retainage

Amount Due to Date
7. Less Previous Applications for Payment
8. Due This Application (6 minus 7)

$172,461.00

$0
$172,461.00
$113,940.00

$11,394.00
$102,546.00
50
$102,546.00

CHANGE ORDER SUMMARY:

Change Orders Approved by Owner | ADDITIONS | DEDUCTIONS
Change Order No. 1 $
Net Change by Change Orders $

" 01294 -1



Application for Payment No. 1

Cascade Charter Township
Thomapple Hiks Drain
Project Number G130842

APPLICATION AND RECOMMENDATION FOR PAYMENT
PAGE20OF 3

CONTRACTOR'S CERTIFICATION:

Undersigned Contractor certifies that (1) af previous progress payments recelved from Owner on sccount of Work
done under the Conlracl refemed 1o above have baen appliad o dischame Contractor's lagitimate obligations
Incurred in connection wilh Work cavared by prior Applicalions for Payment nimbered 1 through 1 inclusive; and
(2) title to all materials and equipment Incorporated in sald Work or otherwize fisted in or covered by this
ApphuﬁnnforpwmmhOmardhofpmiuwdearofaﬂmm.mﬂymmmd
mmhnm(emmaﬂummdbya&ondamphbbbmmrhmm Ownar egainst any such
Lien, umrlyhhmuorenmnbm}:md(:&)dlwmmradbyllllApplcaﬁonforPaymunlshmdm
with the Coniract Documents and not defaciive.

pated __3—/3—J7) 20 Jackson Dift Works.
glmdd=
nalure
s Ja Pres |
%i??n?ﬁﬁ Signatory wﬁn 'cj
ENGINEER'S RECOMMENDATION:

"

To: Cescade Chartsr Township
In accordance with the Contract, the undersigned recommends paymaent to Contraclor,

AMOUNT RECOMMENDED: .......citr-snr. $102,548.00
{Attach explanation [f amount recommended differs from the amount applied for.)

ENGINEER: Fishback, Thompsaon, Carr & Huber, inc.
vated _ 2/ /4/2017 ___a__ ay @-&17@5( %’9&&_—
(Skgnsturs) U

Cheryl L. Pitchford, Project Manager

This Recommandation Is not negotiable, The AMOUNT REGOMMENDED |s payable only to Contractor namad
herain. Iawanmmamphmofpaymelnare without prefudice to any rights of Owner or Contractor
under thie

-l-"

01284 -2
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7774 CASCADE CHARTER TOWNSHIP
2865 Thornhills SE  Grand Rapids, Michigan 49546-7140

Date: April 12th, 2017
To: Supervisor Beahan and Township Board Members
From: Ben Swayze, Township Manager

Subject: Request for Additional Use of Burton Park Entranceway Easement

FACTS:

In the fall of 2016 Cascade Township received a request from the Merestone Group, on behalf of
property owner Dave Kooistra, to split the property located at 6081 Burton Street (commonly
known as the Tassel Estate). This parcel is currently served by a shared easement for ingress and
egress, which is further subject to a consent agreement that the two property owners are a party
to. Because a property split would result in two or more buildable parcels, the Township zoning
ordinance requires that the drive servicing the parcels meet the requirements of the Township
private street ordinance. Because the current private drive is in a shared easement with the
Township, and because the subject property sits in an island of Township property (Burton Park),
the property owner will need the Township’s permission to upgrade the drive to private street
standards and utilize the drive to access the additional parcels.

The Township originally received a request from the Merestone Group to upgrade the private
drive to a private street to serve a total of six property splits. At that time the Infrastructure
Committee requested that the applicant hold a meeting with the surrounding property owners to
gather feedback on the proposed development before the Infrastructure Committee made a
recommendation whether or not to grant the request. The meeting was not held, and in late
December the Township received a revised request from the Merestone Group asking for two
splits rather than the original six.

For the current request, the Township is considering the request as a property owner and not as a
regulatory agency. Should the Merestone Group be granted the request to upgrade the private
drive to meet private street standards, they will still need to apply to the Township as a
regulatory agency for the requested splits.

Attached for your review are:
e Letter of Request from The Merestone Group on behalf of Dave Kooistra
¢ Letter from property owner Dave Kooistra
¢ Project Drawings

ANALYSIS & CONCLUSIONS:

The Infrastructure Committee received the revised request from the Merestone Group in late
December and reviewed the request at their January meeting. At that time they did not make a
recommendation, but requested further information from the developer including:

o Detail design of the proposed private street improvements.



e Detail design of required Stormwater improvements to accommodate upgraded private
street.

e Clarification on the use of the splits parcels and, if applicable, a site plan indicating
where on the new parcels any houses may be located.

¢ A commitment from the applicant to amend the consent agreement on the shared
easement to remove the signage requirements

e A commitment from the applicant to assist in relocating the park signage to an area closer
to the Burton Street entrance.

The applicant delivered the requested materials fo the Township in late February and the
Infrastructure Committee reviewed the submitted materials at their March meeting. After
reviewing the requested materials, the Infrastructure Committee has recommended that the
Township Board approve the request to upgrade the private drive to a private street based on the
following conditions:

o Usage of the private drive for a private street is for only the two splits as requested. Any
further splits must ask for further permission.

o All required upgrades must take place solely on applicant’s property and not on
Township property.
Applicant agrees to amend the consent agreement to eliminate the signage requirements
Applicant agrees to assist in relocating the park signage to an area closer to the Burton
Street entrance.

FINANCIAL CONSIDERATIONS:
There arc no financial ramifications in approving the request. The costs of the required upgrades
are solely those of the applicant.

RECOMMENDED ACTION:

Approve the request from the Merestone Group to allow for the upgrade of the Burton Park
private Drive to private street standards, subject to the conditions recommended by the
Infrastructure Committee and an agreement memorializing said conditions to be approved by the
Township Attorney.



The Merestone Group

*The Point of Beginning for all LAND PLANNING + PROJECT MANAGEMENT
your development dreams”

January 30, 2017

Ben Swayze

Cascade Township Manager
2865 Thornhills Ave. S.E.
Grand Rapids, Mi 49546-7192

Re; 6801 Burton Street Parcel Splits

Dear Ben

Enclosed find three copies of the revised drawing for the land divisions for 6801 Burton

parcel per your e-mail on January 10, 2017 and our meeting with you on January 17,
2017.

Private Street

The private street section detail is shown on the plan and will provide two nine foot lanes,
and two feet shoulders on each side. The right of way will be sixty six feet. The current
surface is approximately sixteen feet. The private street will be centered on the easement
and will be approximately 350 linier feet long. The turnaround will be located on the end
on the owner’s property and have a 60 feet radius on the easement and 40 feet on the
asphalt. The private street will have roadside ditches on both sides of the street within the
easement and will be detained in an easement basin on the south west corner of the
property.

Proposed Home sites

The proposed locations of the home sites are located on the plans. On January 20, 2017
we were on the site with the KCHD doing soil evaluations and were able to find suitable
soils for the additional sites. Copies of KCHD reports are enclosed.

Signage

Owner would be willing to modify the consent judgments to remove the signage
requirement

Please contact us if you have any questions or need any additional information.
Sipcerely

(Ve

Ron Van Singel

The Merestone Group

cc: Dave Kooistra
Steve Peterson

The Merestone Group 8375 Ridgestone Dr. SW, Ste C Byron Center, M1 49315, Office: (616) 379-9000, Fax: (616) 379-9001




RN APEX

REALTY GROUP
01/31/2017
Dear Cascade Township,

Thank you for considering these splits.

As the property owner of 6801 Burton St. SE, Grand Rapids MI 49546 | am willing to remove and/or
modify the consent judgement that is currently in place. There are several large “NO TRESPASSING”
signs that could be removed or reduced in size. | am very open to working through the details to re-
write this as you see fit.

My thought is to sell the existing home with roughly 5 acres and to build on the middle 8 acre lot. | have
a friend interested in building on the two acre lot. Both homes will be extremely high quality. The
house plans | am working on right now are about 3,500-4,000 above grade plus another 1,500-2,000
finished in fower level with 4 stalls of upper garage and at least 1-2 lower stalls. Right now the land is
pretty scrappy looking with over-grown vines that are choking out any decent trees on the property. |
look forward to grooming this property and making improvements to the area.

The locations that perked are approximately marked on the survey. These locations offer the most
privacy for new homes as well as existing homes. | spent many hours in the woods considering the
potential and thought the proposed to be highest and best use with the least intrusion to surrounding
homes. There is still a very decent buffer and in the middle of winter the other homes are barely visible.
From the existing drive there is a nice pine buffer for the 2 acre lot and the 8 acre home site drops
slightly behind a ridge.

| am easy to work with and open to any additional suggestions on improving the area.
Talk to you soon.
Sincerely,

(s

Dave Kooistra
Apex Realty Group

8375 AHegesion s A B - byeon &t NG 42417 Offfica (8161 27027062 Fee (G07) 277-3253 wwisolu sy -poacem



Onsite Residential Site Evaluation Page 1 of 2
Kent County Health Depariment

700 Fuller Avenpe NB - Grand Repida, Michigen 49503

616-532-6900 (ph} 616-632-6892 () Hﬂnﬂ@kﬂmmnlwv

This is not a permit for installation and may not be used for the issuance of a building permit.

Location/Address: 6801 Burton St SE Permanent. Parcel No.:  41-19-09-201-007

City, Village, or Twp: Cascade Subdivision & Lot No.: n/a

Owner: Dave Kooistra Phone No: (616) 485-3435  E-mail: davek@soldbyapex.com
Address: 6801 Burton St SE City: Grand Rapids State: MI Zip Code: 49546

It shall be unlawful for any sewage dispersal facility to be constructed, repaired, enlarged, or relocated without the issuance of & permit for
such by the Kent County Health Department. This site evaluation is valid for two years from the date of issuance of the site evaluation.
Application for an onsite waste water dispersal permit is required.

Propesei Bullding Information: No. Of Bedraoms: ¢

Proposed Site Details
Soil Texture: Various Permit Type & Fee:*
Isolation Requirements: [  Conventional System - $250
50 Ft. to surface water(s) 7] Low pressure dose mound - $400

10 Ft. from lot lines

[0 Anemative System- $600
25_ Fr Other Drainbed from footing drains

'Fe.es will be assessed to the cuwrrent foe schedule and may be
Comments and Site Specification; subject to change.

Water Supply:
Water quality may vary dramatically in short distances. A water quality device may be necessary. Wells in the area are
generaily between 70 and 150 feet deep.

Septic System:

Soil boring location 1 had sandy loam to 2.5 feet over sandy clay loam and silty clay loam to 11 feet. Mgttling, an indicator of
seasonal water level, was not present. Soil boring location 2 had sandy loam to 4 feet over sandy clay loam to 10 fest,
Mottiing was present 4 feet below the surface. Soil boring location 5 had sandy loam to 6 feet over sandy clay loam to 11
feet. Mottling was present at 4 feet below the surface. Scil boring location 6 had sandy loam to 3 feet over sandy clay loam
to 7 feet. Mottling was present 5 feet below the surface.

Soll boring location 3 had sandy loam topsoif over sandy clay loam to 10 feet. Mottling was present 6 feet below the surface.
Soil boring location 4 had sandy loam to 4 feet over sandy clay loam and silty loam to 9 feet. Below the silty loam from 9 to
10 feet was well-drained sand. Mottling was not present.

Soil borings in locations 1, 2, 3, 4, 5, and 6 found permeable soils to depths of 2 to 4 feet. These areas are suitable for a
pressurized mound septic system with site modification including, but not limited to, sand fill beneath the drainbed. Soil
boring location 4 found sand from 9 to 10 feet. Further exploration is necessary to evaluate the deeper soils for the
possibility of a partial cut down (T-trench) septic system.

The exact location and design of the system will be determined at the time a permit application Is received. An approved
application will contain a detailed site plan and survey, including all easements, as well as plans for the proposed dweiling.

Site evaluation determinations are contingent upon proposed site plan and site conditions at the time of the evaluation. This determination Is
subject to change in the event that the site conditions no longer exist or proposed site Plan s no longer supportable due to substantial change
from the time of the initial evaluation.

Rusty Flewelling Il Date Issued: 1/31/2017
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CASCADE CHARTER TOWNSHIP
2865 Thornhills SE  Grand Rapids, Michigan 49546-7140

Date: April 12th, 2017
To: Supervisor Beahan and Township Board Members
From: Ben Swayze, Township Manager

Subject: Contract with Hamilton Helicopter Inc. for Gypsy Moth Suppression Services

FACTS:

In the fall of 2016 Cascade Township contracted with Aquatic Consulting Services LLC to
conduct gypsy moth egg mass surveys to determine areas that require aerial spraying for 2017.
As a result of that survey, it has been recommended that approximately 433 acres of the
Township be sprayed for gypsy moth suppression. The proposed spray blocks have been further
broken down into Priority “A” blocks totaling 305 acres and Priority “B” blocks totaling 128
acres. Priority “A” blocks are recommended for spray in Spring 2017 as potential for nuisance
and tree damage is quite high. Priority “B” blocks are also recommended for spraying as
financing permits. If left untreated, it is highly recommended that monitoring continue as the
potential for nuisance and tree damage is still a concern.

The Township had utilized Mid-Michigan Helicopter Inc. for Gypsy Moth Suppression services
since the onset of our program until 2015. In 2015 Mid-Michigan Helicopter was bought by
Hamilton Helicopter, and they have overseen our spraying program for the last two years. Our
spray program last year was successful with no known issues reported from the contractor or
residents in the affected areas. The Township last sprayed for gypsy moths in spring of 2016,
when we sprayed 384 acres. The follow up report from Aquatic Consulting Services in summer
of 2016 indicated the spray program was successful in suppressing the gypsy moth population in
a majority of the indicated spray areas. A portion of one area sprayed last year will need to be
sprayed again this year, possibly a result of residents who chose to opt their properties out of the
program.

The proposed contract would provide for gypsy moth suppression services for the Township at a
cost of $63.85 per acre, which is a $0.85 per acre increase (1.35%) from 2016. The cost to spray
the entire recommended area would be $27,647.05. If the Township chooses only to spray the
“Priority “A” areas, the cost to spray would be $19,474.25. The program will take place in the
time period between May 1% and June 15", with a more specific date to be available when the
weather breaks. The Township is required to notify all residences in the spray block areas of the
program. Any objectors to the spray program are eligible to be removed from the spray block at
the discretion of the Township.

Attached for your review are:
® Proposed agreement with Hamilton Helicopter Inc. for Gypsy Moth Suppression
Services.
e Map of the proposed spray blocks for 2017
Gypsy Moth information brochure published by the MSU Extension
¢ Information regarding Bacillus Thuringiensis pesticide.



ANALYSIS & CONCLUSIONS:

The Township has participated in the gypsy moth spray program in conjunction with Mid-
Michigan Helicopter Inc/Hamilton Helicopter and Aquatic Consulting Services going on 19
years. The Township has participated in the program because of the acknowledgement of the
devastating effect the gypsy moth population could have on the tree canopy cover of the
Township.

The partnership with both Aquatic Consulting Resources and Hamilton Helicopters Inc. has
allowed us to efficiently allocate our financial resources to this program. The survey ensures that
the aerial spray program effectively targets areas of infestation above the set thresholds, and on
several occasions has saved us from unnecessarily spraying, as was the case in 2013 and 2010-11

FINANCIAL CONSIDERATIONS:

The proposed agreement with Hamilton Helicopter Inc. is for a rate of $63.85 per acre, which is
$0.85 per acre more than the 2016 contract. If the Township chooses to spray the entire
recommended area, the cost of the program would come to $27,647.05. If the Township chooses
only to spray the “Priority “A” areas, the cost to spray would be $19,474.25. The Township has
budgeted $25,000 for this program in 2017, so a budget amendment in the amount of $2,648 will
be needed if the Township chooses to spray the entire recommended area.

RECOMMENDED ACTION:
Approve the agreement with Hamilton Helicopter Inc. for Gypsy Moth Suppression Services to
spray 433 acres at a cost of $27,647.05

or

Approve the agreement with Hamilton Helicopter Inc. for Gypsy Moth Suppression Services to
spray 305 acres at a cost of $19,474.25



GYPSY MOTH SUPPRESSION SERVICES AGREEMENT

This agreement is made as of . 2017, between Cascade Charter Township, a
Michigan municipal corporation at 2865 Thornhills Ave. SE, Grand Rapids Michigan. 49546.

(Hereafter referred to as the Township), and Hamilton Helicopter Inc. (hereafter referred to as
Hamilton Helicopters).

Whereas the Township desires to control the gypsy moth population within its boundaries, and
Hamilton Helicopters is interested in and capable of participating in a Gypsy moth suppression
program with the Township.

NOW, therefore, the parties agree as follows.

A With regard to the gypsy moth suppression program, the Township shall provide or
arrange for the following to be performed.

(1) Determination of spray blocks.

(2) Provide homeowner notification of the spraying program, and make all public

notices required, and make sure there are no objectors in the spray blocks.

(3) Provide location of all objectors in and outside the spray blocks, and exclude and
defend Hamilton Helicopters from any action, legal or otherwise, that should arise from
the "no exclusion policy”.

(4) Provide digitized maps of the spray blocks.
(5) Provide traffic and crowd control at the time of spraying, in the spray blocks and
at the load site if deemed necessary by the parties.

(6) Provide a central loading site.

B With regard to the gypsy moth suppression program, Hamilton Helicopters shall.
(1) Have and maintain insurance coverage during the term of this agreement in the
amount of $2,000,000.00 single limit bodily injury and property damage. The Township
and its employees shall be named as "additional insured”. All liability for
Hamilton Helicopters and its employees will be limited to the insurance policy provided.
(2) Will apply to the F.A.A. for a (workable) congested area spray plan for the time
period from May 1, 2017 to June 15, 2017.
(3) Provide Bacillus Thuringiensis 'BT” at the rate of 19 B.L.U. per acre to cover
433 acres for the Township.

(4) Coordinate the spray timing with Aquatic Consulting Services.

C In addition to providing the services in paragraph A above, the City shall pay
Hamilton Helicopters a fee of $63.85 per acre for providing the services listed in paragraph
B. This shall be paid within 30 days of billing.

D In the event Hamilton Helicopters is prevented from spraying as a result of legal action, court
injunction, terrorist related problems or any problems beyond the control of

Hamilton Helicopters, the Township will pay $15.00 per acre to cover some of the costs
incurred.



E For the purposes of this contract, the contractor and its employees shall be considered
Independent contractors.

F Either party upon Thirty (30) days’ notice may terminate this agreement, in addition,
this agreement may be amended by mutual consent of the parties.

IN WITNESS THERE OF, the parties here have executed this agreement by and through their
authorized representatives as of the date written above.

Cascade Charter Township Hamilton Helicopters Inc.

DATE DATE 3/¢ /7
Its




Aquatic Consulting Services

P.O. Box 530, Sanford, MI 48657 989-689-0223
www.aquaticremedies.com

November 22, 2016

Mr. Ben Swayze,
Township Manager
Cascade Charter Township
2865 Thornhills, S.E.
Grand Rapids, MI 49546

Dear Mr. Swayze:

I have completed the gypsy moth surveys for the 2017 season in Cascade Charter Township. Ihave
attached JPG and PDF versions of the map designating the areas of concern along with a short report on
the conditions in each recommended spray block. One 18 x 24 inch display map is being sent by US mail.

TI'am pleased to report that we have achieved good control of gypsy moth populations in Cascade
Township. This puts us in a good position considering what we have been seeing elsewhere across West
Michigan. It appears that gypsy moth populations are on the rise again, even in areas that haven’t seen
any meaningful numbers in several years. This type of life history is common with invasive species such
as gypsy moths, and it appears we are in another growth phase. Considering the situation, there have been
some new populations that popped up during my survey as well as a few remnant populations that have
been particularly stubborn. Accordingly, there has been slight increase in recommended acreage, but
nothing of concern and well within normal metrics. We have their limits well defined, and the spray
should be effective at keeping the overall population in check. The proactive approach toward monitoring
that Cascade has employed over the years has been shown to be the best means of control. We achieved
good results in areas sprayed last year and [ anticipate nothing different this year.

I will hold off for a few of months on digitizing the spray blocks for the pilot’s use until you have had a
chance to review the map. If it meets with your approval, I will put a final package together for Kurt
Homkes of Hamilton Helicopters, Inc. I am told that the cost per acre should stay the same as last year
with any increases solely due to the cost of the B.t. product. Kurt will contact you to discuss this season’s
spray contract.

Thank you again for the opportunity to work for Cascade Township. Please let me know if you need
anything further. (989) 689-0223 or gypsymoth@aquaticremedies.com.

Sincerely,

Yol cmmrr—

Neal Swanson
Owner/Biologist



Cascade Charter Township
Recommended Gypsy Moth Spray Areas 2017

By
Aquatic Consulting Services LLC
November 2016

Priority A

Block # | Acres Reason for Spray

Cas01 7 | Arising population in good habitat, spray to prevent nuisance and
suppress growth.

Cas02 7 See Above.

Cas03 45 | A remnant population in prime habitat. Spray to further suppress
population and limit nuisance.

Cas(04 49 | See Above.

Cas05 20 | An established population in good habitat. Spray to limit nuisance
and contain possible spread.

Cas06 99 | Anestablished population in very good habitat, spray to contain
spread and suppress growth,

Cas07 28 | Anisolated population in very good habitat. Spray to limit nuisance
and suppress growth.

Cas08 50 | A rising population in good habitat. Spray to suppress growth.

Total Acreage (Priority A) =305 acres

Priority B
Block # | Acres Reasom for Spray
Cas09 79 | A remnant population in good habitat. Spray to limit nuisance and
further suppress growth.
Casl0 49 | An established population in good habitat. Spray to limit nuisance.

Total Acreage (Priority B) =128 acres
Acreage Grand Total (Priority A & B) = 433 acres

Priority A blocks are recommended for spray in Spring 2017 as potential for nuisance
and tree damage is quite high. Priority B blocks a recommended for spray in Spring
2017 as well, should financing permit. Priority B blocks can be left untreated in 2017,
although monitoring is highly recommended as potential for nuisance and tree damage
is still a concern.




Cascade Township Gypsy Moth Survey
Report for 2017 Season
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ou are Lhe first Hne of
delense for protecting vour trecs
and shrubs from dumage by gepey
moth, other insects, nematodes and
! discases, Being knowledgeable
i about the fife cyele of the gypsy
| moth will pay off in money saved, fabor espendad
arul peace of mind.

Depending upon where you live in Michigan,
gvpsy moth outbreaks muy tast from nse 1o severnd
vears ur may never oocur: Why gvpsy moth popeda-
tiors explode from time to time is not entirely
clear. Oubreaks will evenmally collapre, usually

Irom natusal canses.

I Uniil a keeal gypsy moth population crashes,
however thers are several techniques that home-
owaers can empley iy keep damapgye and nuisance
10y an alferdablc mininnm

Monitoring

He; efully, the mind set of dragging v spraver
out of the gatape and sprayings insecticide on trecs
and shruks, fust bocsuse something micht be out
i there lurking is wo kinger s par ol the Michigands-
menality. Yemrs ago (this was cabled “insurance
[ spraying” when everybody was spraving chlovinat-
i ed hydrocarbon insecticides ( e.g., DIVT) ob even-
thing that moved. We all know where that got us!

Take tmie 1o inspect vowr nees and shiubs peti-
odically for the variouws kfe forms of gvpsy moth.
Especially look for the caterpillars when they begin
13 hatch, uswally i early Mag

Contrary to populur belicf, population exple-
siuns in a loculity do not happen suddenly! An acea
will underue a gradual poputation buildup for a
time before the population gies inte a phase of
- rapid release. Thi: gives vigikunt homeowners,
i neighborhoods and commusities Gme (0 dswess
i lezal conditions and take appropriats aceion.

The zvpsy wasth is in the ege mas: lorm for
ncacls nine months, plenty of tme to find and
! destroy them bofore they fatch in 1he spring.

W hile it may not bz poisibie w lind and destuoy all
[ of the erg masess in and avound v backvard,
L dhis acrin ity will complement narngge it aclivity
taken in tho spring.

’ Management

Non-Pesticide Technigues

Warer are Fetilfze

We ol ke trees and shruls for samiert, fig-
11 de e bt thizy ane balercuctible aned toiant ol
turever. Tregs and shrubs beve speciiic nutrient
and warer reguivements. Take the doae do detee
riine what thi veed, and water andk §artifiee prop-
erle Ther s are bulletins available at all counly
| wakeirion obiioes aed anden conter. Mogt oo

and diseases seloat 1eovs and shrubs Car are being
stressed. Keepliig vour tees and sluube, heallhy
i will redues the pests and dizeases stbacied o srr
| faliage and lecsen the damage done if they are
anacker.

Sanitation

Keep your vand as clean as pussible. Remove
disvarded items, dead branches (fvom the ground
and out of the trees), stumps, ete., where the adult
female moth Is Hkely to lay cge masses. 1l is vory
imporiant that homeawners be watchfuf when
abuining firewoad from areas infested by the
epsy moth. A good 1ile of thumb is to never get
maore firewood in the summer o Ball than vaou can
Bunn iy spring,

Each fall, check recreation vehicles (baats, tril-
ory, campers, #t¢.) for gvpsy math egg masses.
Vehicular movement is how gypsy mnth came to
Michigan,

Destrov Egg Masses

As mentiened, gypsy moth egg masses are
around lor nearky nine months belore they hatch.
Moo avaes s lp rediiee gyis meth popualo-
tions on thell property and in their neighborhosd
by seeking oul and destroving epz masses each
veun

Wien a gypsy motl caterpiilar is about (o
pupate, it will look {or a protected arca such as a
toose Mlap of bark, something R nadled (o a wee,
woadpile of the underside of branches, ete. Once a
suilable locatfon is found, it weaves a loose net of
silk around itself and Lmnslorms into a popa. This
i the resting state where the caterpillar undersors
the miracle translormation from caterpillar o
mnth. This takes about two weeks,

Upon emergence, the female gypsy moth is
creamy white and has & wingspan of about two
inches. The male moth iz smaller in sise and cam-
ouflage brown with black motiling. Both have a
distinguishing mark an their forewings: an invert.
ed black V often referred 10 a% a chevion marking.

The female generally deposits egg masses frum
early July to mid-Augusi depending upon local
weather conditions, The (emale cannot. (ly, so she
will lny egg masses near where she was in (he
pupal {cocoon) stage,

The adult female lves aboul a week. Her anly
purpose in life i 10 breed as quickly as possible
and lay hor eges, She cannot fly. so che emits a
chemical odor 1o atiract the nearest male for mat-
ing. This chemical is called a pheromone. After
mating, the male (lies ofl 10 mate several more
times hefore dying. Alter mating, the female
spend : ahout  day depositing hor e mass, falls
10 the ground and dies. Neither the male or female
math feed.

Each egg mass can contain fom 50 - 1,500 cggs,
The ey are intertwined m 2 matting of hair hom
the body of ihe lemale. The hai is a tan-buff colar:
115 also very water repellont and a good insulnior

The eor masses begin hatching the following
May. Hatching coincides with the bud break of
aspen and the Bowering of servicebeny:

Homeowners are encowaged to search oul and
dustroy ege macses. This i accomplished by scrap-

O DT ge 2

Gypsy
Moth
Life
Cycle

1) Smalt Larvac. This stage lasts
for 7-10 daxs afler eggs haich in
| early May for sooner in warmer
weather). Larvae are less than 1.2
inch long and wsually black, They
linger around the egg cluster for §
svveral days it the weather is cool
o riny, then elimb trees or other
abjucts, trailing stiken threats as
they move, When the Tanae reach
the tep F the tree, thes do not Teed
b, dep on sitlen threads and are
dispersed by tic wind.
2} Lange Larvae. Feeding af niehl
for 4 tr & weeks, large larvac gen-
<tally rest during the day unless
| populatians are very barge, then
they wander conutandy. They
. o until they sre about 2 inches
! feng,

4, Adullv—hpges
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Starts At Home
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3) Pupae. Duriny this station-
ary stage the larvae are chang-
ing inty moths. This pencrally
occurs from the end of July until
varly August. After about 10
day in the davk colored pupal
- cases, the adult maths emerge,
leaving the pupal vases behind.

4) Adudts. The female moth is
creamy whit: and does not iy
but emits & chemical called «
pheromone 1o attract 2 male
nwih. The male is brownish and
flies in a Zzap pattern fonking
tor che famale. A cingle male can
mate with many females, Bath
sezes have chevron markings (V
or noteheshaped marking) on
el Eorew ing,

5) Egg masses. The buft-col-
ored vgg masscs contain
between 5t and 1,500 oxgs, The
femake deporits the czgs o any
convenient surface. The masses
are usually covered with hairs
from the female’ abdume. The
CgE sy ane qufte cold resis-

firres o8 leaw as 220 desrees F
Eeg masses hatch during May.
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Management...

ing them from the surface o which they are
allached into & colfer can or similar receptacle.
Ther can be buried or burncd. Remember thay
cach cpg mass destroved probubly eliminates 400-
500 carepillars, Deslroving cgg messis is not 2
rure all Many umes egg masses are overlooked or
inaccessible. However, il isa very good and certain-
ly very cheap wuy to significantly impact the gypsy
molh population In vour vard and neighbarhood.
Barrier Bands

Sticky, or slippery band:. tan be placed mnund
wee trunks 10 help cutail, though non necessarily
prevent, the caterpillars movement into and sut ol
the (ree canopy

Sticky bands can be purchased o1 made using a
nonporous material than can be wrapped around a
ree trunk, then coaned with a cominercially made,
vegetable-based sticky material, Never put sticky
material direcily on the tree trunk. This wilf pur-
manently siain the back and mav harm the ree.

Sticky bands should not be put on the tree until
the caterpillars are about an inch long, Smaller
caterpillars usually sway in the tree canapy.
Because sticky bands eventaally luse their effec.
tiveness due 1o min amd other wenther lactors, the
avicky muterial has 1o e reapplicd preriodicallv
Bands eovered conpletely with caterpillars need 1o
be cleaned orreplaced.

Slippery hands are also intended 1o inemum
the daily migration of the carevpitlar Thoy prevens
the caterpillar from climbing up into the canopy
Hiding Bands

Cloth, or hiding baads, can be lomemade from
medium weight dark cloth about £2 o 18 inches
wide and Jong enough 1o completely wrap aroungd
the ee. Fasien cach band at abour chest heighi
arounsd the tree wilh twine. cord or wire about
midway rom 1the boutom of the ¢lath. Then fald
the top pant of the cloth down over the boliem hall

Sumw of the caterpillars descending the oee in
e miovning howrs in search of o secluded daytime
resting spad will hide under the flap of the band.
Remove and destinoy Lhe caterpillars cach day by
scraping them inte 2 bucket of sauspy water,

Crwbur t fom page 1

Gypsy moih caierpiiiors use ciotir bands to hide dur-

ing daytight frovra. Scrape the caterpiiars inio a bock-

Pesticide Techniques
Biolosical Pesticide

There are many pusticides registercd for use
against gypsy moth in Michigan, The only pesti-
cides used in the the Michisan Voluniary
Cooperative Supprission Program are products
that comain B.Lk. Bueillus thuvingiensis var,
kurctakd as the active ingredient. Bt. is a commen
soil bacteria. It is commercially formudated and
sold under various labels (e.g.. Dipel, Foray,
Thuricide and Bactur to name a few ). B.L can be

applied from the ground or by aerial spraying.

B.i. formulattons are quite sate 10 humans.
There is no apparent human taxicity, although
thete have been rare cases of allergic reaction by
humans to cenain formulations o B.4. In fact, B.t
it onlv known 10 be loxic 1o the caterpillars of
moths and bunterflies. While there are many
species o caterpillary affected by B.t., this pesti-

cide is the most “sulective” pmduct available.

Tus be mog: eliective in minimizing defoliation,
B.1. must be applied when the coterpillars are less
than one inch longe. Ax caterpillars get larger; the
eflicacy of B.i. diminishes. B.t. has s reported
resichual activity {L.e. how long it remains potent} of
nbout a week. 1t is broken down by sunlight. In
instances where there are extremeh: high psy

Earmimied on page 4
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Extenskn counky ofiice

an Recycing Pesiicie contamens

Be careful with
pesticides!

Tis publicabion contuns pesticide recommendahons bases
on researh and pesticide reguiabons. Hiwever. changes i pesticrde requlalions
occur constantly Sene peshicides meniioned ey no fonger be available, ane same gy no longer be legal (1
Yeu have rpestions about the legalily andfor registratinn staius for using pestiides: contacs your MSU

To protect yourself and ithese. 4 the eriranmesd, ahways reaet i kabel before appiving &y pesticde
For informadion zbowi pesitcide labels see Fdension Bullelin E-2HB2 Readig 2 Pesticioe Frocues 2abel
For mose infoanation abauk pesticrle safely. see Exiension Bulletin E-2215, (isig Pesticies Safely- A
Guuide dor the Applicalor, Extension Butteln E-1546 Take Cover! Prolert Younset! from Exposiee (Pesticides)
For move minrmiation aboul safe dispisal of pesticie comainers sae Exfenss: Ruliehn AM-95 dinsing

Hozens of other Extensien bulietins en saie spplicaiion of pesticiies are diss svaiialie.

e propar.
m&m of

WOODLOT MANAGEMENT
and

THE GYPSY MOTH

ccording to expirts at MSU. the
uppearance of pyps moth has caused
1- foresters to rethink their approach 1w

L b timber management In stands thas
are mmpu:.ed ol g large percentage of wees ihat
are prefarmed hosts [or evpsy moly, the patential
effects lvom deloliation and 1ree mortality must be
cunsidered in the planning of any iimber nnage-
meni opernlion,

“Gypey mwth s a relasively new disturbance 1
the forests ol Michigan,” states Russell Kidd,
Districi Forestry Agent for MSU Extension in
Roswommean. “Consequently, sciemists have only
beun able 1o study its impact for just a lew vears.
Therzlore, it i dilficult w predic sl the long-leem
changes tha gypsy mnth will cause in Michigan's
forests,” savs Kidd.

Michizan has large areas of oak and aspen
fawrests that are cxtremely susceptible to defolia.
tion by gvpsy moth. Additionally, many parcels
have been weakened by oid age or are too dense for
optimuen grow L. These patcels are at some sk to
wee murtalite because of all the stress they are
undler.

Generally speaking, good traditfonal timber
markurment recommendations that keep ctands
Ieafthy and vigorous are (he bast approach o min-
mizing impacts from defoliation. Depending
upon the stand, recommendations {or thinning
soynger stands w optimum denrites, and harvese-
ing overage stands 10 resenerate them, woukd be
appruopriate nianagerment,

Timing is Critlcal

The thming of thinning and harves aperations
must be planncd carefully in relation 1o guvpsy
moth papulation outhreaks. IT an outbreak of
avipsy moth caterpillars (i heas defoliation) is
1aking place or is expected in the naxt year or fwo,
then landowners should wail before cutting down
any trees. Instead, such stands should be watched

MICHIGAN STATE UNIVERSITY Exmmou

to sec what mortality, il any, securs Any tree that
cligl: can be barvestod promptly with Hale loss of
value,

I heasy defobation is aot expecicd in the near
future, landowners shaold proceed with thinning
or hay vesting. However: landowncrs sheald moni-
Lor gypsy nxHh activity in their woodlots for 2.3
veay after the completed (hinning. or harvesiing
aperation has raken 5

Accordinge 1o Kidid, thinning and selective hae-
vosting catses some shurt-ved -preses 10 a forest
as it adjusts 1o both the demand For increased
growth and o the small opentngs creuded during
these eperations. Timing these operations for
these vears when populations of gepsy moth e at
low levels avoids adding anather stress 1o the
stnyd.

In cosrving oue the shinning or Barvese opeta-
tion. the forester or indowne r managing the stand
should concentrate on the following puidelines in
selucting trees for remy wal:

i. Reduce the number of poorquality: high-risk
spociey.

2. Remove trees of amy species with poscky
doveloped crowns.

3. Give strong consicleraiion 10 removing tnees
that provide good cor laving habitat for gypss
moth {e.2. rouzh bark, small cavities, and large,
overhanging branches). However, if such wers are
also being aclively wad by wildlile, which may
include gvpsy moth pradators, those rees should
not be removed,

A question thae i ofters vaised by landownaer; is
whether spraving their woodior with pesticide to
managc gepsy moth is fostified. “In most cases,”
cays Kidd, “acrial spraving of woodluts Is sot justi-
liable. When vou compure the cust ol aerial spray-
ing against the value of fimber that may be lost, its
probably not worthwhile. This is espectally true in
stands that have not been well-tended hy the
landowner or are growing wn poov-qualily.,

e P
droughiy sites. Cuawued paged

THE GYPSY MOTHIN IVIICH[GAN- - |



Trees and shrubs
defoliated by gypsy moth

Ihough gvpsy moth caterpillars
leed primasily un deciduous e
species such as oak or agpen,
this insect is know for its wide-
ranging appetite. When popula-
lions of g¥psy moth are very
lud‘l the caterpllars quickly desour the leaves of
their preferred host tree specles. Onee thelr
Tavared [owl source disappears, the hungiv cater-
pillars do not hesitate o seck oul new sources of
food. When this occtrs, almaest any deciduous or
coniler wee, shrub or other landscape plant may
be a1 risk of suffering some amount of defoliation.

Consequently. it is difficult 1w stake exactly how
suseeptible a tree or shrub species i 1o delfoliation
by gypsy math caterpillans, Therelore, the folkns-
ing list is offercd enly a8 a guide 1o homeowners.
This list does not guarantee thal any species listed
as minimally at risk will never he defoliated by the
gy math.

More imparisrly, homoeowners need to recoge
nize thal gvpsy moth caterpillars do have prefer
ences for certain tvpes of trees and thrive best an
those species. Tvpically these favored food sources
are usually the first ones anacked in a homeown-
er’s yard, especially 1all, large crowned trees, These
arz the trecs mmost tikely st risk wo defolfation.

Generally speaking, when gypsy moth caterpil.
lars move inlo less preferable food sources, the
caterpillars do not thvive as well and often only
cause minor damage.

However: regardless of this insect’s fued prefer-
mees, close inspection of vard tress and qutdoor
firaures and prompe action by the homeowner to
desteoy egg masses wid small cuerpillacs is erucial
(see related articles). Thiz is (he real kev w mini-
mizing the discomfon and, 10 sorw degree, the
welolition caused BL tizs numbers o ;e
meAh caerpillars,

il a homcowner is able to minimize the amount
of defalizion Irem the gypsy moth, it will lessen
the overall impact v tree health. When a hard-
wood tree is heavily defolined, the needed enerry
to regnow a new sct ol feaves causes stress, This

smress often weakens a tree which may lead 10
wdditional 1ree heallh problems. Moreover canifer
species, such as spruce or pine, nve al greater nsk
than hardwoods because conifers are not able to
regrow needles ks 1o defolistion. Thus complcte
defoliation of comibers by gyvpsy moth is usualiy
fatal.
Trees and Shrubs Most 8¢ Risk to Defolialion

At aak (Quercus)

All aspen and poplar (Populus} .

Gray. paper (white), and river birch (Batula).

Al willow (Salix)

All apple and crabappla (Malus).

Afl thomapple and hawthome {(Craetagus).

White pine (Pinus).

Blue spruce (Plega),

American beach (Fagus).

Basswood (TTlia).

Sweetgumn (Liquidambar).

Juneberry or sarviceberry (Amelanchier).

Witch hazel {Hamametis).

Hazelnut (Corlus).

Mountzin ash [Sorbus).
Trees atid Shrubs Somirvhat at Risk
to Defoliation

Black walnut and butternut (Juglans).

All cherry and plum {Prunus).

Norway, red and sugar mapie (Acer).

Hophormbeam or ironwood (Ostyra).

Hombeam or blue baech (Carpinus).

Aidler (Alnus).

Elm {Uimus}).

Hickary (Garya).

Eastem redbud {Cercis).

Sassalras (Sassafras).

Paw paw {Asimina),

White and Norway spruce (Picea).

Eatsam fir {Abias,

Easie:n hemlock (Tsuga.

Rad. jack, scotch and Austrian Pine (Plnus).
Traes and Shruds 8t Kol Risk to Defolialion

Ash {(Fraxinus).

Tulip tree or yellow poplar {Liiodendron).

Sycamore and London plane fiee (Platanus).

Gmymummhmhmafﬂm
iree specias, including popler:

Northem catalpa (Catalpa).

Honey locust (Gleditsia).

Black lscust {Fobiriay.

Horsechestnut {Aesculus).

Dogwood [Comuys).

Eastam redeedar (Junipanps).

Juniper (Juniperus),

Yew (Taxus},

Lilac (Syringa).

Azalea (Azalea).

Rhododendron (Rhododendran),

Arharvitae (Thujz).

Vitumum (Vibumum).

Nenwownets conyidering plaming inees or
shrubs in areas prone to high gvpsy moth popuja-
tion build-ups should chonse species that are a1
minimal risk to defoliation, Contact your local
MSU Extension office for bulletins and informa.
lion on trev selection, planting and sare.

Be careful ahout quick fixes for your gypsy moth probiem

Struggling with the <ffecis of the gypsy moth
can be fustratng enough withoul unscrupudous
people rving (o 1ake advantage of the homeownicr
by offering quick fixes.

There ane no quick fixes, declares Russell Kidd,
MSLU Exiension district forestrv agent in
Roseammon County:

He advises homeowners to be wary of prodiels
or rervices thar promise or fmph ey can end
aypsy moth probbems B e backyand or woodlot.

Be caizful of salespoopte who want 1o spray
yaur trees with chemicals that sve "goarameed 1o
vonwl the gvpsy math. In some cages, these may
be worthless or even dangerous,

Homeowners should ask what chemieal is 10 be
used, Hr hazard. what its effect will be and wha
precautions will be taken 1o minimize spray drift
Lo nearby ohjects,

Homeowners should alvo ask to sce proof that
the company and Lhe individual are corified and
livenced to apply <uch a materal. Michigan law
reguires that commercial pesticide sprayving com-
panies be certified and licensed by the Michigan
Department of Agriculiture.

Remember that chemical sprays are cffective
only during the caterpiflar stage of the gypsy moth.
Spraving trees before the eges haich or afier the
caterpillars have pupated or emerged as adult

Woodiot Management...

"Spravin: & only jretitiable under cortain con-
ditions such #s in kizh salue, krse diameter nak
stands that are very chira o hanves or in stands
that are under severe stress frow oth:y factor:.”
aulvises Fihl “Landewners should e fool them-
selves Luo thinking thal spraving is a panacen to
the gypsy moth problem or that it is 2 substilate
for good Fores: management., Fnlat und-r certain
conditions, spraving could actually prolong defoli-
ation il it eliminates the buikiup of predators,”
savs Kidd,

Move research is pevded before [oresters and
olhees working with gypuay mogh can answer mosi
of the questions and concerns about the ultimaee
impact of :vpsy moth in Michigan. T date, the
bulk ol the research done oa gxpsy moth has been

LU O Sl S

in the castern states and Europe. Michigan is dif-
ferent in terms of soil, climate and forest 1vpes.
Therefore, il is not always easy 1 apphs what hap-
pened elsewhere 1o our state,

Over the past several yvears, MSU extension spe-
cialists have held workshops (o« professional
foresters and other natral resown-e managers to
lelp them learn mare about sypsy moth aned how
o manage thinber stamds to minimize e negative
affeets.

“Private landowners should +ek out prufes-
sional Lelp if thew are ungure os to how o manage
their Limber; given gvpsy moth as n nev: develop-

ment,” achvices Kidd. “The best place 1o stant [or

further information would be sour focal MSU
Extension office.”

moths is woithless, (See the gvpay moth life cvcle
chart on Page 1.)

Be wary of unrealistic claims about products o
technigues 1o rid yvour property of the gvpsy moth
by themrclves.

Some producis, zuch as sticky bands, are
indecd useful, but they will not conwrol the gypsy
math complelely, especially when used alone, Only
a combination of conirol treatments, used dili-
genttly by the homeowner, will achieve satislaztory
control of the gypsy snoth,

Other products may not do what their names
imply. Take, [or instance. the gypsy moth trap. The
purpose of the trap iz Lo allract and capiure the
adul gypsy moth. Traps are used to monitor gypsy
math pupulntmm. They will not comtrol or elimi-
nate: next vears svpsy moth problem in vour vard
bucause ane adult male moth can mate with many
female moths and one wt two traps will not cap-
wre enough males o interfere with mating or
cause the pupulation 1o decline sipnilicanty next
yoar

Be o careful aboor timber buvers whio oler
{0 buy standing rees that have been defoliated.
Unserupulous fimber buvers may use gvpsy math
infuatitions in an area as a acare lactic to persuade
paeph to sell valuable limber at low prices befure
the trees die.

Timber owners should abvays consult with pro-
fessional foresters before they decide to sell ans
standing Limbey:

Your county MSL' Extension office can provide
the names of professional Toresters in vour arca,
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GYPSY MOTH QUESTIONS AND ANSWERS

Management on stafe lands

The battle to nd Michigan of the gvpsy moth wag jost
long age The oypsy moth is an established resideni of our
siate’s forests Spraymg in most areas of the state wil only
temporarily reduce the numbers of caierpiliars. For most
areas, this effect will last for only one year.

Gypsy moth numbers am cantrolied by many predators.
parasies and diseases Like most leaf-eating Insecie. e
number of gypsy moth caterpitlars oycle with time Pesiog
of bad years will be foliowed by periods of éme when gypsy
moth will hardly be noticed

The key to this cytle 15 the rapid drop v gupsy moth
numbers often refermed to 2s A ‘populabon crash © A wins
thai Kills aaly the gvpsy moth & e main wason for thess
crashas, Thie remariable phenomenoe, Wit gypsy mot
numbers raturm to low levels, 15 the basis for ihe Michigan
Depariment of Natural Resources {ONRY manageient strat-
egy for gypsy moth

The ONR does not use insecticides 2gainst gypsy moth
on vast areas of the foresl. Small areas are treated i & is
appropriate o do s0. Eypsy moth on state land do niot cause
outbreaks on private lands, just as thoss insecls un private
lamds do ot cause outhreaks on siate forest lands. In facl,
spraying large areas of state land may actually help protong
outhreaks by altering natural mortality. While we understand
thal gypsy moth periodically rises to levels that creafe a
prablem, this in itself is not reason enough to speay. The
benetits from using any pesticide must be carefully weighed
against the risks and costs of that uss,

A Few Commonly Askad Ousstions and Answers:

0. What Is the DNR doing abowt gypsy meths?

A.The DNR is responsitits for protecting state land from
qgypsy moths and other tree pests. Through forest manage-
ment practices. the department is stnving to make our
forests less vulnerable to gypsy math. The gypsy moth is
monitored to determine il the insect will kill valuable timber
or become a serious nuisance in recreatian areas. This infor-
mation is used to ensurs fhat we Spray only where it is most
approprite.

Q. When and where is il appropriate 1 spray gypsy mofls
an siale lends?

APut simply, it's appropriate whem: and vshen the bene-
fits autwaigh the posts, wikichy & riol Zhways sasy 10 deivy-
mine. Generally, it makes sense iD Spray recreabonz dreds,
such as campgrounds.and parics, with an appropriate ymes-
ticsde. A well-used canipground eelatively freu of calsmliang
creates benefits that outwesgh the small envivonmental und
eoanomic costs of freatment (n the other hand, it seldom
makes economic sense lo spray state-owned tmber kmde:.
The cost of treating those knds usually is greater thar e
timber value we would fose i we choose not to spray.
12.How does the sints know whal sress to trest?

AAreas of high recreational value ar dmbar value ary
routinely surveyed for gypsy meif egg marses A eouni of
these egg masses tells us whether ur not fo expect a prob-
lern.

0. What wanld happen if tha stala did nol treal
resresiional areas suel 85 campgratinds or paksT

A there an: sufficient eng rasses in The anea, it is fisdy
that most visitors would find the experience intoberable

betause of the larpe munber of caterpilars. Some trees may
die. although this may not happen until several years after
tfe outhrsak. Visitors to an infested ana may unknowingiy
transpart gypsy moths back 1o areas that were previously
nal infested

0.1 51219 andé 57w nel sptayed what will be the Jong tarm
effects on the forest?

AA forest’s first pcoamter with gypey moth defoliation
4t calrse sume change, which can ba thought of a5 the for-
eshs weay of fighting back. In some amas some trees will dis.
weakened by repeated gypey moth altacks. Certain suscep-
ol species will b 1eplaced ¥» some exient by more resls-
lant angs [n those areas fhe forest makeup will change
slightly creatimg a forest type that 15 more rexstant to fulure
mortafity, The. mesns. thal after the hrst withreak, fiturs
defoliation wil Rave mech Jess iopact Thes change may be
quile nolicazhle m a few arges_ whie m athons. the changa
wall be hard ta saa. Although a few trees will die, ine forest
will survive,

O.ksn'Y it worth spraying ko aveld changing the lorest?

A.Forests are atways in & stale of ehange; this s nonmat.
Spraying for gypsy muoth on a large scale may have the
effect of prolonging the outbreak and delaying popuiation
collapsa. This is becausa large-scale spraying may alier nat-
urally occurming organisms that regulate qypsy moth popu-
lations. Spraying on a large scale to prevard a problem may
actually cause a bigger ona in the long run.

0. Whal kappens snvironmantslly in an sres thal is real
&d Bor gypsy mioth?

AWhert an area s treatad for gypsy moth. the safest
matersl possibie i usad, The name of the matarisl used will
be postad on a sign on the site. Generally it is Bacillus
thuringiensis B}, a bacterial insecticide that has litte effect
on other organisma or the environmant The smollest area
possibie. usually 50 acres or less, is reated so we do not
intarfere with the penfing gypsv moth populetion crash.
0. Wizt method of spraying is used?

AThe DNR uses e nost up to date aevial application
techniques. either by 2irplane or helicopter.

Management on private lands

8. Wil county-sdeinitersd suppression spray pragrams
aiiicate iz post?

No. Communidy SUppPrassion Spray programs are
designed 1o hely homeownars cope with the gypsy moth
il nateral controds (predators. deseases, efc.) cause the
population to fall it levels that penple can inlarate without
spraying
0 Once ibe covaly begins i spray. will ey seoperly have
to be Irsaied overy your?

Not ikaly. Only s blocks of land are spraved as part of
any supprassion program. Highly wfested, snsprayed
blocks bordereg thesa areas are atiowed to foilow the
coutse of nature. Afler three of four years of karge authreaks,
natural controls such a5 risease-causing viruses and preda-
fors cause populations to crash or fall dramatically in the
unsprayed areas When this occurs, properties sprayed in
previnus years do not requing spraying becavse the populs-
tion crash usually extends into these aneas.

0. Will the Irses in my yard or woodis! die once e laaves
am complaiely chewed off by the gypsy moth?

Most trees survive, but survival depends on tree vigor
before defoliation and the species of tree being attacked.
Healthy, vigiorous irees are generally able to withstand two
artheez years of heavy fesding by the gypsy moth. However,
yard trees that are weakened by old age. drought, competi-
tion from otties trees, or insects and diseases may die alter
ane defoliation.

In addition, conlferuas trees, such as pine or spruce,
cannol prociuce new needies after defoliation. Thus com-
plele defollation by the gypsy inoth can kill these treas.

0. Whai may happen if my eeighbors and | do aot have oby
propariies sprayed a5 parl of & gypsy moth suppession
Spray program?

Left on their own, gypsy moth popieations generally con-
{nue to increase uniil trees are campletely siripped of
follage and then ratural causes, such as predators and vivus
diseases reducs the populalion.

Howsewer, during multivear outbreaks, droppings {frass)
fall from {reas in large quantities; masses of migrating larvae
In search of new food or places ko pupate elimb an houses
and other objects and become a nuisance that most people
[or cemmunities) whose propertias gquatify for 3 Suppres-
sfon spray program choose to paricipats to avoid the many
uncomiortabie aspects of large gypsy moth oulbreaks.
Q. There are tenis and webs in e chesry and crabapgie
trees ln my yard, Is this gypsy maoth?

No. The gypsy moth doss aot spin webs or tents as it
foesds. Sillken tents m the crolches of ees are mada by the
sastern tent caterpiltar, This insect feeds primarily on fruit
treas such as charry and apple and the omamental varities
of fhese species. Because this insect’s hosts are more limit-
ed, the eastern tent catterpillar is not consfdered as threaten-
Ing as the gypsy moth. Eastem tent caierpiliar ouibreaks
oceur peniotically, and after a few years they crash or
dechine once predators and other natural diseases build up
in the population.

0 Is Hrara anything ! can oy aroumd my lome o condrol
fypsy math without using pesiicidas?

Homeowasrs can uge saveral nunpesticie methods that
are effective, in some degree, in coping with the gypsy
moth. For example, physical barrfers can be placed around
tree truntks Thesa molude sicky bands that rap gypsy moth
larvae or folded @bric bands that atiract karvae which then
can be easidy desiroyed Seraping egy masses off of trees
and manmase oijects beioee they tatch aleo halps. Some
measure of control ¢an aise be sccomplished by spraying
newdy hatched farvae with 2 weak solution of hand soap
mved witn water (1-2 fl oz pergal. of water).

In addition, meerticidal soaps [similar to dishwashing or
hand soap) or Sacke thurngiensis, 3 bactedal disease of
catrrpillars (iradenames. B.t . Dwpaf, Biotrol, and others)
eftecdively control gypsy moth when lanvae ars about ong
inch tong. B, is not toxic to amimals or people. It is only
fethal to the larvae of Insects in the moth and butterlly fami-
ly. This material has a low Impact on the envirenment.
0. How much does 8 caterpiiiar eal?

During the caterpiliar stage, each gypsy moth eats about
one square meter o foliage.

Management starts at hOMe  coumessursme:

moth populations, two applizations five days apart
mighl he needuod,

Muost chemical pesticides ave 93% - 997¢ effec-
live, B.Lk. is probably i 809 - 85%: efficient in
ticld applications. This is actually a desirable
atsibuste o B.Ch.. That may sound ke a contalic-
tion, bus it isn’t. Pesticides that are highly efficient
will eventually work asainst the pest manager.
Insects, through naaral seleciion, will develop
resistance i the pesticide. By leaving 1576 oF the
population intact, selestion for resistence i
slowed. Bk, has been used against gvpsy moth
for over fifieen vear: amd nn resistancs has been
discovered.

There is, quile naturally, a wade off. When Btk
is appliect thore are stll spme caterpillars crmwding
around. However, nuizance i veduced 16 a mini-
num, deioliation lowered helow damaging kevels,
and B.t.k. remains effective,

MICHIGAN STATE UNIVERSITY EXTENSION

Soap and Water

Tn addition 10 desiroying cge masses, home-
owners can use a number of other non-pesticide
methods 1o reduce defoliation of their vard trees.

Wauwh for the uppearance of the small caterpil-
lars in the spring. A garden hose has sufficient
water pressure to knoch them off the foliage.
Spraying them with water under pressure kills
mary of thern,

Gargen conios cany varions brands of “insecti-
cidal soap.” An inseuticidal soap is net 2 soap con-
taining a synthetic inseciicide but instead refers 1o
the ability of the soap to kill cerlain insects.
Spraying pepsy moth caterpiliars with & hose with
an avachment (o dispense soap can be very effie-
tive, Be sure 1o Follow fabef directions on the insec-
ticidal zoap container. Small amd large caterpillurs
can easilv be drowned when submerged inio a
bucket of sonpy water
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Chemical nsecticides

A number of chemical peticides are registered
against gypsy moth in Michipan, Many are avail-
able at your local gardun centvr or nursery. Some
ol the most common are formudation:. of acephate,
carbarl, and malachion,

Il you choose to use chentical insecticides 10
cantrol gypsy moth, apply them judiciously and
wisely. Besides gypsy moth they can have a poten-
tial tmpact on a variety ol benclicial inseots,
including vafuable predators, parasites and honey-
bees,

Regarlless of what insecticide vou choose, read
the label instructions and follow them exactly, IF
vou have any potential personal health concerns
regarding posiicides, discuss them with vour lami-
Iy physician ar contact youmr local heaith depan-
ment.
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¥ 1990, gypsy moth had a firm grip on
the Lower Peninsula. By this Lime it was

. accepted that this would cause episodes
of serious defoliation by the end of the decade
wherever suitable host plants existed in sulficient
numbers (most of both peninsulas).

The state kegislature, keenly aware of the poten-
Lial for misusc of Insecticides (hat could occur,
provided [unds to Michigan State University
Exiension fo put into place the Michigan Gypsy
Moth Ectucation Program (MGMEF),

MGMEP provides a variety ol educational
raterial and programs 1o all counties that are now
or will soon be affected by gypsy moth defoliation.
“egwloflhcprogmm;slopmwdcdmmﬁmm
tion vnecessary for the citizens of the siate lo malm
correcl t decisions when conf d
with gypsy math,

"Once people have a solid undersianding of
whal gypsy moth can and cannot do, they will

<
L

Workbooks:

‘l'he Gypsy Mmh ln the Classroom; by Eric
i 1 in cooperation with USDA
F-m-m Service and othens; available from Dn Norman
Dill, Dejaware State College, 1200 N. Drupont highway,
Dover, Delaware 19901; 92-page noichook with aypsy
moth telated activitics aimed at clemeniary throush
junior high schoaol. Indudes kesson plans, ten minute
Inroduetory video and somy graphics and teaching lips.
Eige of $5 wo vover shippingand bandling (S&H).

Gypsy Moth Workbook; published by American
Farestry Association in cooperation with Lthe USDA
Fonest Service; available from American Farcsts, RO,
Box 2000, Washingion, D.C. 20013 for $6.95, inchwding
S&H- 1-800-368-5748; 80-page booklel of classroom
projects divided by age level (48, 9-12, and 13 and over),
suilable for photocopyiey,

The Gypsy Moth...A Workbook About Michigan’s
Newest Insect; 1957, updated; by Clane County Gypsy
Meoth Task Foree Education Commillee: available
Hwoueh Michigan legislators; 24-page paperback, plus
teaching muide, addressen basic insect siudy and mpsy
marh activities.

Blke. Bacitus thoringlensis var kurstpki. A comimon soil
| bactertum that produces a foxin deadly to gypey moth
calerpilkars. Commercial formurtations of Bk are used
exclusively in the Michigan Cooparative Suppression
Program. While nat 100% specific to gypsy math, Bik is the
maost selective and human safe pesticide registered for use
against gypsy math.

Eaterpillar. The farva (immature formj of moths and
buteriies.

Befaiiate. Remove leaves from plants. One gypsy moth
caterpillar can remave over & square yard of laaves in ft's
Hietime.

Eg mass. A chuster of e90%. A gypsy moth egg mass con-
5ists of egps and body hair rom the femate moth. The buf-
colared egg masses range insize from ° x4 10 2" x 7 and
« tontains from 50 to 1,500 egns.

| Eradicatian. Elimination of an organizm from a geographical
| area. To date, gypsy math has proven to be impossible to
eradicate from Michigan and eastem stalss.

Exuskefeton. Insects do not have an intemat skefelon,

Instead, they have evalved an outer shell {exoskeleten) that

provides structural sirength and protection

Frass. Insect droppings (excremesi).

; Instar. Grovsih stages of immature insect forms. As immature

I insects grow {in this czse caterpillars) they ovtgrow their

1 exosketeton and must slied it. The e stages belween maolts

| are catted instars. The gypsy moth may complete 5 - 7 instars
hefore farming a pupa.

I 1PM. Integrated Pest Managerment is the use of a variety of
manzgement strategles and technigues to limit insact pest

populations (o foferable levels. i involves taking tree-directed

l actions, insect directed actions and mo action depending

MicHIGAN

GYPSY MOTH

Epucation PROGRAM

make good management decisions,” states Tom
Ellix, Gypsy Moth Education Coordinaler for
Southern Michigan. “Our unstated goal,” Ellis
goes on o say, “Is 10 learn to live with the svpsy
moth, o avoid the knee-jerk reaction of spraving
wvarything and anything with pesticides, and o
teach everyone a lillle ecotogy along the way.”

“Initially, the program concentruted elforts in
thase counties in centrl northen Michigan thae

The Gypsy Moth Activity Book; 199], by Midland
County Gypsy Moth Supptession Program: available
from Gypsy Moth Suppre wion Program, Midland
Couny Services Bklg, 220 West Bllsworth St Midbanud,
M1 485640-5194; (517) 832-6785 20-puge avtivity hook
aimed ar early elementary Iradus, meritly klentify and
color pages. Cost $1.15 (chading S&H

Yideos:
Living With the Gypsy Moih m Michigon MSLU Eatension

Video VT-33. 1991: 23 minwes, Available through
Michigan Siate University Extension oftrces, Complete

were the first to be affected severely by gvpsy
moth.” savs Cora Gorsuch, education coordinator
for Notthern Michigan. As the program gained
momenum, the scope of the activity has expanded
1o include programs for lake associations, the
recreational industry, elemeniary and secondary
education, the landscape and lorestey industries,
munlcip-!l grounds and [oresiry personnel, and
ity service ions.

The MGMER proﬂdcs the vital link between
regulatory activities and the people of Michigan. It
also is the mechanism by which university
researchers can discuss their role in searching out
and implementing environmentally' compatible,
economically vinble and socially acceptable man-
agement sirategies (o control this insect pest.

For more information regarding the role the
Michigan Gypsy Moth Education Program plavs
in your locality, contact your county MSU
Extension olice.

Gypsy Moth Educational Materials

MSt] Extension Bulletins:
Availuble shrongle vour conmy MSU Extenzien office.

E-2299 "Comparison of the Gypsy Moth, Eastern Tent
and Foresi Tent Caterpiltors* One pape, color dawings,
Free.

E-2300 “Clowh Banding Trees 1o Suppress the Gypey
Maoh.” One page with how-io graphics and explanation
of eypsy math caterpillar feding and wonsdering behay-
oy, Free,

E-2301 "Barvier Bands 10 Suppres: (he Gvpsy Math.”
£l the trse of bands to trap or repel gypsy moth

study of the gypay moth life cyck: and d shicn aff
nopulation suppression technigues.

A Belanced Perspeerive 1992; USDA/ForesL Service; [n
miputes; availzble from lene M. Borak, USFS Forest
Health Protection, 1992 Folwell Ave,, &1 Paul, MN
55108: Focues on living with gvpsy meath fafcamions

and % methods of reducing expay moth popols-
Ui,
Gy ot ool Way B 12015 USDATF 0 Seriens

18 minules; available Mrom USDA Foreut Service,
Northern Region Public Affairs Office, PO. Box 7659,
Mussoula, MT 59807: Good historical review of fmirg-
duction in easiern United Stales and ravel we sward,

Gypsy MotH GLOSSARY OF TERMS

tpon the circumstances, The management stratagy selected

is based on sound ecological, economic and suciologfcal
prinGipals.

Michigas Yoluntary Coaperative Gypsy Moth Suppression
Program. A management parinership avallable to 2 counties.
Up 1o 50% of tho cost of aerial application of Bt may qualily lor
Lost-sharing funds from the U.S. Forest Service. The program
is managed at the state level by the Michigan Dapartment of
Agriculture. For more information contact your county exten-
slon office ar MDA,

Mo, As Iha gypsy moth caterpillar grosss, It must periodically
shed it's skin to allew for additionat growth. i vl mott four to
six times.

NPV. Nucleopoivfredrous vimss RPV s a virus disease thatis
present in our gypsy moth populalion it ¢ most vindens wien
popuiations aie high and food becomes scarce, weakening lhe
calgrpiliars, At s ime over 99%. of the populatien uitt
become sick, stop feeding and die (nopulation crash). i is
commonly referred 1o 35 wikt disease. Only caterp.ars are
affected.

Owitwreak Local gypsy moth populations »ll b2 innocuous for
sevaral years. When conditions are right, a papulation axplo-
sion (outireak) wilt oour ceusing widespread, severe defolia-
tion. Population densities of ane Rall mition to six millior:
feetling caterillars per acre ars nol uncommon dusing these
aulbreak episotes.

Parasite. An organism that fves on or in the body o” anctiter
organism, There are several crganism {mostly other insec's)
that parasilize gwpsv moth egp. caterpillar and pupe. A vara-
sitism i &7 impartant population regulator.

Preitator. Organisms that eat other organismes. Many cilerent
kintis of mammals, insects and birds prey on oif gypsy math
Iife forms. A predator i an importart population reguiator.

ceerpillacs, Free.

E-2281 “Gypsy Muth Hemoeowners Guide.” T pages,
o what to kook for and how 1o deal woth the problem il
your kocality is aflecred, Free,

E-1983 "The Gypsy Moth in Michigan: A Guide lor
Honeowners and Sinall Woodlol Owners.™ Eight page
vulor bulleiin on pevogmizing and m:magng the gvpsy
#otie Escellent whotes of lile cuges kml T wcle and
cxlensive i 50 centy,

Pheromana. A scent the flightiess female emfils to atiract and
induce male gypsy moih for mafing.

Pharomona irap. A Irap that resambles a rectangutar 1/2
[rliom milk comainer veith & roaf, The tap s “balted” with 2
symhatic farm of {12 gypsy moth pheromane. The Michigan
Depariment of Agriculiture has bean monitoring male math
activit: throughout Michigan sinee 1985 from 2 permanent
arra of Uraps. Two fraps are set and coflectad each summer
frem each township in Michigan. Pheromone tras are not
recornmenge for backyard control.

Poputation crash. The coliapse of a large popitiaiion of gyprsy
moth caierpillars, itis brought on by starvation v.hich trig-
qers nztueally ocourring diseases to dissernate a fpgal
papetdion.

Population monitaring. Keeping track of the presance, popu-
[ation desily znd rale of spread of the gypsy moth. Traps
baited inth syfithati pheromon: xre used 1o motilor male
~oths. Egg mars and defolistins sirvevs e also Impartant
components of gypsy moth moniaring programs.

Pupa, The developmant stage that oo between the caler-
piffar and adutt stages. This Is the resting stale where the
caterplitar trznsforms imto.an adett math,

Aufolfation. When deciduous trees tpss more than 60% of
their tearves they will “flush™ a new setof keaves. This rs called
refgliation. The few lezves ane ususlly smalier and not quite |
a5 green as the first sc. Trees that refoliate are weakened |
sonzvhat due to stored enespy vsed to produce the new ‘
l25ves.

Stress. The nepative effect on plants caused by poor growing
condibons or dumape cavsed by poorsoil, loo much ortop
fitele v catar, insects and diseases. Gypsy moth is only ane of |
many causes of stress to frees in Michigan, l

s
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esearchers in Michigan
have taken aim at the
gvpsy moth. Their goal
s o provide new tools
to the integrated pest
S management Loolbox.

4 pest mar el (IPMY is nothing
maore than a common sense approach 10 manag-
ing pests within the context of the eonlagical eco-
nomie and social stuetures they affect. Nothing
tess. Put 1agether a 1wolbox of technologies and
use them properl: Manage the target heast in a
way that doesn’t throw the overall biolagical
Framework out of whack: do it in such a war that L
docsn’L cause an oconomic burden Lo the laxpaver
or the crop producer; do nut introduce pesticides
that persist in che water, air or animal body fat or
cause eancers; and, finally, implement a manage-
ment program that makes evervhody happy.
While this scems ke an impossible task, that is
very difficult and painstaking, it is aol

Entomaphaga maimaign into Michigan's gvpsy
moth population.

The pathogen was successfully inuraduced ino
Crawford and Lake counties in 1991 and was still
viable a1 thuse locations in 1992, Smitley will be
monitoring the esiablishment of this organism
over the next several vears,

Ants in the plants!

In certain siluations ants may be a valuable ally
against gvpsy molh. While many rescarch projects
look lior an organism or pesticide 1o provide that
big knockout punch, Dr. Cathy Bristow has been
studying the polential of mound ants in the biolog-
ical contol of gvpsy moth in Michigan.

Mound ants are lanly commun in jack pine
faresis and plantations in nonhern Michigan, In
her study plows in Crawford County she noted that
no gypsy moth cpg masses were deposited in areas
with higlh mound am activity while adjacen arcas
with low or no mound ant activity coniained
ovipasiting femala mothe.

Ripples in the pond

The Inroduction of an inscct like gypsy moth
into a previously gypsy moth free forest causes
massive changes. This phenomena may make far
reaching change: in the behavior ol other Leal
feeding tisects in the way they select hosts 10 feed
and lay eggs upon, how they select habitats and
even behavioral changes in mating. These
changes, in wrn, may affect the way Lheir preda-
tors and parosites relate 1o them. And so on,

Dy Mark Scriber, chairman of the Depariment
of Entomology, has been researching these ques-
tions for quite some: time,

Scriber’s group discovered recemly that there
has been an apparent shifi of feeding and egg lay-
ing prelcrence of the tiger swallowtail buterdly
from quaking aspen (o white ash in areas with
gvpsy math activity. This “ash shifi” will be exam-
ined at various distances ahead of gypsy moth
“Fronts” to try and determine what is responsible
for this major ecological host shifi.

Dr: Deborah McCullough is the newest

impossible.

In Michlpan, scientists al Michigan Suie
University, the Universily of Michigan,
olher universilics, culleges, and the US.
Forest Service have accepted the challenge
presented by the gvpsy moth. They are lonk-
ing &t it from many angles dependine upon
their specilic expertise.

Is sick batter than dead?

Dr: Leah Bauer is a part of 8 poup of U.S.
Furest Service research entomologists who
are headguaniered and share [ab space at

MICHIGAN
RESEARCHERS

TAKE AIM AT THE

GYPSY MOTH

faculiy member in the Deparimen of
Entomology at MSL. McCullough's area of
specialization is forest entomology:. Like
y Scriber’s efforts, McCullough will be look-
img at the impact that gvpsy moth and sup-
pression activities hove on other foliage-
feeding insects in the Forest. and on
impacts of deluliation in velation 1o nitre-
gen cyveling in our lorest ecosysiems.
McCullough also plans 10 look at the
Imporiance ol gvpsy moth defoliation rela-
tive to two-dined chestnut borer and shae-
string ruot rot in northam pin oak forests.

Michigan State Gniversity

“Since the intraduction of the gyvpsy
moth, entomologisty have been (rving to reinstate
the balance of narure in our sastern forests,”
Bauer said, “Many natwal enemies of gyvpsv moth
are now established and have gradually begun w
moderate the dramatic population swings that
ogevr in newly infested arens such a5 Michigan,”

Da: Brued Tias been working with 2 grovep of pro-
wrioan pathogens ealled microsporidia. “We hape
w0 inuvduce a full cormplement of pathogens o
keep these inscets as unhealthy as possible.” These
one-celled animals, wgether with PV, plav an
important wole in stabilizing gypsy moth popalka-
tiuns in its native Europe range.

A caterpillar  infected with NPV,
Nucleopolvhedrous virus. dies fairky quickly, usu-
allv within a week or two. One infected with
microspordi may take three or four weeks 1o suc-
cunth, Some just et sick aned sty sick. The sick
caterpillars pupate and tum inlo a female moth
that lays o greatly reduced number of eggs. Many
of these latching caterpillars are sick also.

Bristows group at MSU is currently usscesing
how amis silect gvpsy moth behavior and survival
and how ant density correlates with gypsy moth
density and damage.

The exception to the nale dilemma

Dr. Dan Herms (rom Dow Gardens also hotds
the positicn of adjunet ussicant protessor in the
Department of Entomology at MSL.

Dan is collaborating with Dr: James Nitao, a
research associale in the Department of
Entomulogy and Dr. Muraleedhan Nair, 4 natural
products chemist in the Department of
Horliculture. They are uving Lo unravel one of the
many “exceptions ko the ruke”

Paper birch ix a highly favored host of gopsy
moth, However, some paper birch hreey seem (o be
highly resistant w defoliation. Herms, Nitao and
Nait hypothesize that leaves of resistant birch may
contain compounds that cause this resisiance,
They are trving 10 identily and isolate the com-
pounds responsible for this resistance.

Many of these stands have high moraliy
rates, but the causal agent is not known.
Plans are also underway 1o develop a hazand
rating system Lo predict what kinds of aspen
stands are most vulnerable 10 gypsy moth deloha-
tion; habilat typing and ecelogical stuibutes of
aspen stands will be related w gvpsy moth-caused
morality,
Whete: are they and how many are there?
Dr. Stuart Gage of the Departmem of
Entemology at MSE! uses sophisticated computer
rechnology to track the incidence and spread of
@vpsy moth throwghout Michigan, Gage, in coop-
eration with Ron Priest of the Michigan
Department of Agriculture, has developod a per-
manent nxwork of pheromone waps throughout
the state Using a geopraphic infonnaton svuem
(GIS), trap catch data are analvzed each year o
moniior gypsy moth distribution and estimate
population size. Spatial analyeis and maps pro-
duced on the GIS can be used by other agencies
and programs to target arcas likely to experience
defolation. This information allows

What is manilested, over time, is the
spread of a lang, lingering illness through-
aut a large portion of a local or regional
population, Sick berets sick. These indi-
viduals eat Tess, reproduce less and are
more susceptible ta other pathogens and
parasites.

"As a result of natural enemy intradue-
fions, we cun expect that gypsy moth pop-
ulatiotis will become more stable over
timw —similar to some of our nati.e pests
like spruce budworm or forest tent cater-
pilizr that Pare up only aceasionally,”

Br. Suzanne Thiem of the Department
of Entomslogy and the Pesticice Rescarch
Conter s exploring the gyvpsy modh vires al
the generte fevel. D Thicm has just
taived 2 mant to ey and identily the
renes af the vpsy math viros that make
the dizease 1o host specific. Addirfonally,
she sill he looking at the senetics ol other
similar virus disenses that allecy ather
inuxrs, but not gy inoth,

The forgotten fungus

For- the Yast couple of years Br: Leah
Bauer has heen callthoreting with Dr
Dave Smitles of the Dopariment of
Entamology at MSU to determine e fea-
sibility of introdecing the fungal pathogen

Hlustmtion:s br. Peter Corrinaton

Comparison of the gypsy moth, eastern
tent, and forest tent caterpillars
The identity of three common calerpiliars that may be presen:

early each year could be confuring. These Bustrations
will help identify which caterpilar is feading on your irees.

Forest Tent Caterpillar

resource managers Lo initiate educalion
and suppression cfforts in a proactive,
titnely mannet:

Or. Charley Chilcote, a research associ-
ate in the Department of Enemolomy al
MB8U, is working Lo develop an epg mass
sampling technigue that is more accurnte
and may be as casy to erecute as the five
minute walk iechnique that is currently,
used in Michigan

So what's happening to the trees?

Dr: John Winier and his current gradu-
ale assistant, Jenniler Stavenoll, (Charley
Chileote befere her) from the School of
Batural Resorees it OM have been oxam-
ininz the impact of gvpsy moth on the
Lorested kundscapes of Michigan, Workine
choscly with the Michigan Deparument of
Natural Resources they have been
attempling (o document and ¢ualuate the
impact of vpsy moth on siand mortalit
change: in stand density stand composi-
tion, and undersory and groundeover veg-
clation,

MicHiIcAN STATE UNIVERSITY
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Defoliation Survey, an
Evolution of Technologies

50 40 30 u 10 0 200 4pJ 600 BOD
Cousies Allecied Thousands ot acres

Court=gy Michegan O

Since [985, the Forest Management Division of
the Michigan Department of Natural Resources
[DNR has made many improvements in ils anmu-
al gvpsy muth defoli survey Lechni and is
nawe urning w echmalogy from the space pro-
gram lor even bettey da.

Facing decreasing fscal resources and an ever
g area of deloliation, the DNR s investi-
gating new technologies to help meet a commus-
ment of providing a complete defoliation history
ol the gypsy moth in Michigan.

There have been many changes since 1985
when the firat survey was eompleted in two hotrs
by one skeich mapper [lving over Midland county.
Since that erigial mission, Ihe survey bay grown
1o more that 40 counties, aking np to five weeks,
three airerall and skeich mappers rom both the
DNR and the Michigan Depanment of Agricultuve
{MDA).

The carly techrology using one or two
observers 10 skeich defoliation damage on 1opo-
graphic maps was quickly oulgrowm as the gpsvy
moth began 1o affect Luger expanses of suscept
ble forest tvpe. In 1986. a cooperative elfort
botwieen the DNR and Dr Dasvid Lusch ot the
Center for Remaole Sensing, Michigan Siate
University, in 1986 led 10 1he use of an inlma red
video camera Lo recond defoliation T 1987 the

DNR purchased s first Blovision camera which
was wnstalied in an aircrafi. In 19489, the MDA
added o secomd camera and deck which the DNR
instafled in another aircralt.

Frank Sapio, Manager ol the BNRY Forest
Health Program explained, "We've conwracted witl
the Center lor Remote Sersing 1o develop a survey
approach using low cost sawctlile imagere. We
hope this project will vield a readily available
method that will decrease our veliance on air-
plancs.”

1F successful, the DNR plans to use the satellite
imagery over large expanses of forest 1o free up
valuable resources during each feld season. The
muanics for the project have been provided through
a grant from the Northcastern Area State and
Private Forestry branch of the 1.8, Foret Service.

With a future 50-counly scope of slatewide
evpsy moth impact [ikely; the DNR continoes 1o
Inok for the most practical, aceuvate, and cost
eftective methods of contineing the survey of
gvpsy moth defoliation in Michigan,

Michigan’s Gypsy Moth Struggle Dates to 1954

Frnmnediately following the discovery of the
evpsy moth in 1954, the Michigan Department. of
Apriculture (MDA] and other agencies became
imaolved in a vontinuing cffort 10 first eradicaie
am! later to control the spread of The inseel

During the late 19505 and the 1960s, it appeared
that the gvpsy moth had beon oliminated with sur-
veillanee and Lgeted sprav programs. No spray
programs were condudted i 1958, 1961, o366
or 1965-72 because no nlestatons eould be lound.

In 1971, it was discovered that the synthetie,
pheromane {chemical sex aractant) that had
been used i waps in various locations i the state
wits ot vers atwractive 1o the male gypsy moths.
Traps haited with a more alluring scent revealed
that the gxpsy moth was alive aod w21l in
Michizan.

Since that Lime populaiions have prown steacti-
Iy in the Lovier Peninsula wherever suitable vege-
talion is abundant. In 1992 serious defuliation
vecurred across nearly 730,000 acres in the state.

Problem Spreading to the U.P

Gypsv math populations are starting o build in
the LR also. Mzhe moths ars now routinedy cangin
in surveillance pups as far west as Delta County, A
program has heen proposed 1o “stow the spread”
of the gvpsy mot in die 1P ITsupported. the pro-
zrarm will be 2 cooperative elfor by the P, Fonest
Supvice, MDA, DNR and Michizan State
University 10 use non-pestictds weehnalogy 1o slow
1l spread ot the o p-y moth across the UP. 10
northern Wisconuin, Minnesola and western
Ontaria. State-of-the-art GIS (Geographical
Inflermation Svsicm) computer echnelogy will be
emplayed o interprer population trends and aid in
management decisions.

Michigan Voluntary Cooperstive
Suppreasion Program

Even though gepsy moth cannot be eradic:ed
in Michipan, sclective spraying of insecticides can
be used to bring refiel to homeowners that are
severely alfected by hish populations of the pest.
The MDA is the ¢centisl coonrdinatar of the
Michipan Volurntary Cooperative Gupsy Moth
Supprussion Propram.

A hey aspect of the suppression prosram is
cooperation between siale governmeni and local
communilies. Aerially applied sprays used today
are biologica) and applied through the program
wheat gvpsy moth populations become intolerably
high.

The volumary suppression program does not
attenpt o eliminate the gy avpsy maokh, bul rather to
veduce populution levels in forzsted restdential
ard recreational areas. The program reguires pub-
lic invehement through county government {the
licad covrdinator in the program), in local duci-
cion making, and il provide: financial assistance to
commumitics exporiencing intolerably high gypsy
moth pupdations,

[z
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Ranald Priest, of MDAs Pesticide and Plant
Management Division, is the program coordinator
at the state level. In 1992, twn-dozen gounties were
enrolled snd nearly 300,000 acres were protectad
under the program.

Areas within a community that ae eligible for
teatment include: Forested residential ancs tcom-
nmitics and individual dwelling, both perma-
nent and seasonal); fovested recreational arcas
and public camperounds (public parks, public pic-
nic areask; and commercial campgrounds, nesurts
auieh goll courses.

MDA defines the term “Torested” as tree con-
ered, with a rew canopy covering halt or more of
the ground when seon Trome the i There must
alan be 300 healthy gvpsy moth ege masses per
acre in the affected area,

Pricest explaing that the role of the MDA is ta
functinn as the administrator of the suppression
program in Michizan, The aosts ol the kocal acrial
suppresiion proveum are shared by local county
government and the LS. Forest Sevive,

Priest says the Michigan suppression progim
is desioned to focus on the major rouble spots in
the state. He believes thal an onderly procature
based on research and objectivity ix the best way 1o
approuch what will eventually be a pervasive prob-
Tem in Michigan.

The MDA is nol however, limited w0 juse an
administrative rofe. Priest says that the MDA, in
conperalinn with the Michigan Department ol
Najural Resources and other state and federal
arenies and universiios, i rving 1o augment the
natural forces in the woodlunds that eould con-
tribuie to more efivctive gypsy moth control. For
cxample, ithe MDA since 1974 hus inweduced fiee
natural enemies, including .2 gvpsy moth egg paca-
site Ogeneyrins kuvanae, a Lliny wasp, into
Michigan. The program has been very successful.
Must areas that bave gvpsy moth also hase estab-
lished populations of the egg parasite. MDA per-
sonnel rowtinety introduce e wasp oo mew bocu-
tions cach vear,

The Fulure:
Tolerance, Involvement and Education

Like cancer or AIDS. linding a “vare™ for gyprsy
maoth in Michigan may be anonnd the corner o il
men be bevond our scope of understanding, "W
will comtine 0 implenent sew weclinology 16 find
a van b vid AMichigan ol the svpay motl,” Priest
savs, "Bt for the fareseeable future, we will have
1o fearn Lo Hve with i Our challenge right now is o
held the mvpsy muth papulation to o toberable level.
Uur progrom is ke on wmbrella that we want 10
Taise aver homes and communities 1o make living
conditivas tolruble for the couple of veaws that the
inlestation o severe,” Priess poinL. out.

For suceess. the sypsy math suppression pro-
gram in Mivhigan needs citizen invelvement, he
believes.

Privst encourages acal vesidents 10 beeome
acguainted with and wethve in keal county gypsy
moth management programs wet b atiend educa-
tionaf meetings whaneser they are offered by MSU

Extenston, the DNR, or Incal county and civic
Troups.
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Built-in controls of gypsy moth—the 3 Ps

Living with the gvisy moth in Michigan is easi-
er thanks to a little help from the 3 Ps—the
Predaters, Parasitoids amd Pathogens of gypsy
mnth. These natural enemies take their 1ol on all
stages of the gypsy math life cycle.

P Number One—Predators

Bireds, inseets, mice and shirew s — all ave impor-
tant predators of gypsy moth.

Alihough many birds don't like leeding on gypsy
moth caterpitlars, 5 few species such as the yellow-
billed cuckow, seem 1o nelish the big, hairv cater-
pillars. Small rodents like white-Tooted mice,
shrews and voles foed on larse catlerpillurs and
pupac. Mice seem 1o prefer the larger fomale
pupae 1o smaller male pupac. This seleciive
munching may huve an even greater impuct on
gvpsy moth populations than vandom dining.
Calosoma beetles also actively seek outand devousr
wuung gypey moth caterpilkars, Calosoma beetles
are large, ataciive pround beetles. Some species
were imporied inwo North America specifically: for
evpsy moth control. Both the larval and adult
singres of this beetle are prodaceous.

Smakl gypsy modit iarvas are parashised by the Braconid
wasp Cofesis relngesufus

P Number Two—Parasitoids

Parasiwoids e somall wasp-like insears amd 1po-
cinlizcd (lies that live by feeding in the body of
unother insect. Gypsy moth eggs, caterpillars and
pupae are attacked by many dilferen kinds of par-
asfloids. Some parasitoids are native, while others
have been imporied from overseas in hopes of
lkling the “silvor bedlet” W control @psy modh,

One parasitoid that is very important in
Michigan in Oecnexatus knvanae, This insect is a
L warp and wits inepeirted Do Michigan by the
Department of Amviculiwe. The voung wasps feed
vm the doveloping caterpillars inside mvpsy moth
eges, When Lhe aduli wasps emerge. they are
atructed 10 the seent of gypsy moth Females or
new eirg masses. Once they find an egg mass, they
lay their cgas inside the pypsy moth egys.
Erimzses made by Carm Gosruch showed that an
average of 35 perocat of the eges In an cgp 1aass
are parasitized. Other pansinids. may also feed in
mpsy moih cpes, or in caterpillar: or jupace,
Athough parasitoids won't contof 1 gvpsy moth
outhreak by themsehoes, thoy zertainly help,

P Number Three—Pathogens

Pathorens, or inseot dieasey, woe the most
imporiant of the 3 Ps. One cipecially intercating
pathogon is an organism that couses a viees dis-
vave in calerpillars. The virus divense
Nencleapolybederesis virss {usuathy referred to
a5 NPV s the mador Brtor that cowses sypeiv meth
anthivaks 1o collzase. When satemihars are killed
by this vinn, they haes i apsiddown W turn
2 dawr ks color and appear to b i they dees onpose
cuer oo amd branches.

NP alwievs g gsent in gy ey micth peoukations,
fs suidom Laticed except dierive g pay moth our-
brechs. Dwing a pyrey meth ciebreak, thess arg
ustiail (e waves of disease in the 2vpsy wioth
perpalunien, Adoln semtzdes can pasi the vims in
same of th=ir affspring when thoy kg, Young
caterpillars may ther pick up the vrus as thes
chew their way out of e eggs. When these youns
larrzae die fthe first wine, they can spread the
vitees armnd felinge, tree nunks, and other wvees.

Older larvae may eventually pick up the virus and
die before pupating (the second "wave”™). NPV is
known o affect only gypey moth calerpillars and
does not affect ather insecis or other animals,

Gypsy Moth Populations —
Boom and Bust

Although the gypsy moth has wany natral ene-
micy. predators, parositoids and most diseases
can't keep up with a gvpsy moth population explo-
sion. In healthy g¥psv moth populations, one
female math will lay 400-1500 ogge in 'onc cpg

sre rodents that feed an gypay molh caterpliiars
and pupaes.

mass. Even il 90 percent of the eggs ave killed by
matkeal enernics, the ones that ary fefl can build up
populntions in a single year. Bevause the visus dis-
ease is the major tacior causing gypsy moth popu-
lations 1o collapee. gvpsy moth managers must by
careful not to interfere too much with the ratural
buitdup of virms in the population. Gyvpsy maoth
populations usually have 10 build o high levels
belore the virus kicks in and drives populations
deavn . At high population levels, caterpillars must
compete with each other for food and space.
Caterpillar: get stressed, which makes them mare
susceplible to the vins disease. Av more caterpil-
lars get sick and die, the disvase spreads (hrough
e whols population.

When insecticidee: are used, mauny gy psy moths
are killed, However; there are always some gyvpsy
maoths that survive and populaiions can rise back
1o outbreak levels within a yvear: I insecticides are
applied repeatediy. lamae won'l get strossed and
the wirus may nxt kick in. This could causu high
gypsy moth populations o ocour year alter year

Gypsv moth managers in Michigan use Booiflus
thewingiensis var. krrseaki (Bik) rather ihan broad
apeclium chemical insecticides. Even Bik is only
applied in residential arcas and high-use recre-
ation urcas, The goal of gypsy moth management
is 1o reduce the discomfort ol people living in
infisted arvas, without disrupting the virus discase
and other natural conirols.

Gypsy Moth — Changing the Face
of Michigan Forests

What will be the long-term impaci of eypsy
moth on Michigan forests? Will owr woodland::
cense to exist? “Nob at all,” says Deborah
MeCullough, MSTE Forest Entomologist. "lmpacts
al pvpsy moth are likely 1o be subtle and occur
over a period of severnd yenrs, To understand how
gvpsy moth will change Michigon forests, we need
1o uncherstand how defoliation allects frrest tees.”

Cortain wees are more affected by g psy moth
than other recs. Oak trees and other species that
mepsy moth caterpallars prefir W feed on are more
Tikely to be adlfected than rees like nod maple and
ash, which gvpsy math caterpiltars avoid,

Must hardwaeod lices, including oaks, can
rezuver ok even complete defoliation. Sevorely
defolimed trees will Tefoliate” and vse veserve
encrgy ta produce a second set of leaves later in
the suamm: . Healthy troes can refidizie and tofer-
izticn jor two or three, parhaps even four
aually, bowever, te resene energy the
tree his stored is denfeted. Diceases or other
ingaxts such as wood-borers may ther: ahack oo
with low etiergy resaves, eventualby killing them,

Mortatity ocours mare rapldly shen ecs are
discased, suifering From drought or othar strasses,

or when trees are very old and growing stowly.
Trees on dry or shallow soils, or inees with injured
root systems are often very vulnerable to gypsy
moth defoliaticn and muy also be killed guickly.

Unlike hardwood trees, conifer {evergreen)
trees cannol vefoliate and cannot toleraie com-
plete defolintion. Conifers siore most of their ener-
gx reserves in the needles, rather than in Ltheir
routs like hardwood irecs. When needles are con-
sumed by gypsy moth caterpillars, no energy
reserves arcavailable 1o produce mere foliage, and
the tree will die,

Like hardwoods, conifer species differ in their
vulncrability 10 gypsy moth defoliation and mor.
tality. For example, hemlock trees are often killed
during gypsy moth outbreaks. Gypsy moth cater-
pillars feed on new folinge of hemlock, which
severely stresses, Lhe trees. White pine trees, on the
other hand, ofien survive heavy defoliation, This is
because gyvpsy moth caterpillars prefer (o feed on
older white pine folinge, which is less damaging o
the trees. As is the case with hardwood 1rees,

ismltm'hm‘_ vinws dissass thal can cousa
gypsy moth poputations lo collapse.

conilers that are stressed, wounded, diseased or
on poor siles are more likely to dic than healthy
rees.

Bused on what we know abous gypsy math and
whal we've seen in northeastern states where
avimy moth has fong heen established. we can

CHozoME Deelies aciively seek out and devour
young gypsy moth calerpilfars.

maake some predictions abous how e:psy moth vill
change Michigan forests.

Gypsy moth has been established in novtheast-
ern forests for over 100 vears. Over this time, there
Tias been a shill fin the species of trees in the foresL.
Wortheastemn lorests tend to havz less oak snd
more specics like red maple that gypsy moth oen-
erafhy daes poorly on. A similar Lype of shift
ocewred across much of the vastern 1S, when
chestnut blight disease began Lilling chestnu
trees: in tie gacy [900s. Chisenut troes were oncse a
major part of castern forests. but wday, can hardly
be found. Northeastern forests are still there,
though, am the forests still provide the wildlife,
beawty and recreatfon that we all value.

The situation is fikely to be the same ir
Michigan esver the next 100-150 vears, Ouks may
become leis commeon. white rod maoples oy
became more commoss, This shift in spories com-
position should make onr forests mar resisiont to
gypsy moth. Althouzh outbreaks will continue,
gvpsy wioth cxterpillars may be lews abundan: dur-
ing outbreaks,

The gypsy moth mav change the face of
Michigan lorests, bt it will not destroy them,
With continued good management. we will ali
enjov Michipan fcrests for a long e to come.
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Built-in controls of gypsy moth—the 3 Ps

Living with the gypss mioth in Michigan is easi-
er Lthanks to a little help [rom ihe 3 Ps—ihe
Predators, Parasitolds and Pathogens of gypsy
moth, These naral enemics wake their wll on all
stages of the gypsy moth life cvele.

P Number One—Predators

Birels, insects, mice and shrews — all are impor-
tant predaters ol gypsy moth.

Although many birds don't like feeding on gypsy
maoth caterpillar:, a few species such ay the vellow-
billest cuckoo. seem (o relish the btg, hairy cater-
piilars. Small radenis like white-footed mice,
shrews and voles feed on large vaterpillars and
pupae. Mice seem (o prefer the larger lemale
pupae lo smaller male pupae. This selective
munching may have an cven grealer impact on
rypsy mroth popalations than random dining,
Calosoma beetles also actively seek out and devour
young gvpsy moth caterpillars. Calosoma beetles
are large, attmetive ground beetles, Some specles
wiere imporied into Norih Amenca specifically for
pypsy moth control. Buth the Tarval and adult
stuges of this beetle are predaceous,

i

Srmalf gypsy molh Iarvae are parasitised by the Braconid '
wasp Cofesis mefanioscelus.

P Number Two—Parasitoids

Farasitoids are stoall wasp-like insects anud spe-
ciatized flica that live by feeding in the body of
another insecl. Gypsy molh eggs, caterpillars and
pupae are atacked by many different kingds of par-
asitoids. Some parasitoids are native while others
have been imported rom overseas in hopes of
finding the "silver bullet™ 1o conwal gypsy moih,

One parasitoid thal is very important in
Michiean in Ooencyrites ktevanae. This fnscet s a
Liny wasp and was imported into Michigan by che
Dzpurtment of Agriculiure, The roung wasps leed
ol the developing caterpillas feside gvpsy moth
eggs. When the adull wasps emerge, they are
attracted to the scent of gypsy moth females or
new o masses. Onee they lind an egg mass, they
lay their epgs inside the gypsy meth egps.
T-timares made by Cora Gewsuch showed hat an
averdage of 35 pereent of the cegs in an egg mass
are paresilized, Other parasitoide may also lecd in
svpsy moth eggs, or in caterpillars or pupae.
Although parasitoids won't contrel a gy psy math
outbreak by themselves, they wertainky belp,

P Number Three—Pathogens

athogoens, or invect disvases. ave the most
impartamt of the 3 Ps. Que sspesially injeresting
pathogen iy 20 orgunism  thal cinses aovirus dis-
vase in caterpithors. Fhe ey disease
Heucleopolvhederasis vicsns (useally referred 1o
as PV} s the major factor that e, gvpsy mota
nthr ks o collapse. When coterpillar< ave killed
by this virue, thev hang in an upside-dov.n ¥ woen
acark color and appe.r to e as they devompese
over hanams and branches.
NPV, bz prosentin pvpsy moth populbaion:,
i weldenn noticed eweept during o sy moth ow-
Greake. During 1 pvpsy moth outbreak, there are
usually twn waves of disrarse itk gypsy moth
auperlation. Adult females can pass the vitus 10
sore of their off-pring wher tho v segs. Young
eaterpillars may then picl up the virus as thes
chow their way unt of the epes, When these vounyg
wrvee die {the fivst waeel, they can spresd the
ik awound tofiage. ree tronks, and othor avese.

Older larvae may eventually pick wp the virus and
die before pupating (the second *wave”). NPV is
known 1o affect only gypsy moth caterpillats and
does not affect other insects or other animals.

Gypsy Moth Populations —
Boom and Bust

Althengls the gyp=y motl has many natural eoe-
mies, predators, parasituids and mosl discases
can’t keep up with a gypsy moth population explo-
sion. In healhy gypsy moth populations, one
feimale moth will tay 400-1500 epgs in onc eep

4 E . el .
White-fooled mice, &5 wiki &5 shrews ami voies,
are rodents that feed on gypsy moth caterpiiiers
and pupae.

mass Even il 90 percent of the eggs are killed by
natural enemies. the ones thal are lefi can build up
populatons in a single vear. Becouse thwe virus dis-
v is the major factor causing gypsy moth popu-
lations to collapse, gypsy moth managers mast be
careful not 1o interfere (0o much with the aatural
build-up of virus in the poputation. Gypsy moth
populativns wsually have 10 build 10 high levels
belore the virws kicks I and drives populations
dowm. A1 high population levels, catrpillars must
competc with cach vther for food and space.
Catermllars got stressed, which makes them more
susceptible 1o the virus disease. As more calerpil-
lars g sick and ae, the disease sproads theough
the whale population.

When inscotivides are used, mamy gypsy moths
ave killed. However; there are always somwe gypsy
moths Lhat survive and jopulations can sive back
1o tutbreak Tevels within o year: [T insecticides ure
applied repeatedly, larvae won't get siressed and
the virus mene ot kick in. This could cause high
gvpsy moth populations to occur vear after vear:

Gypsy moth managers in Michigan use Baciles
sheeringiensi- var., knrsraki (Btk) vather than broad
spectrum chemical insectivides. Even Btk is only
applied in residential areas and high-use recre-
ation areas, The goal of mvpsy moth management
is 1o reducy Lhe dizcomlort of people living in
infested areas, withoul disnepting the virus disease
and other natural comrols,

Gypsy Moth — Changing the Face
of Michigan Forests

What will be the long-term impact of gvpsy
moth on Michigan forests? Will our woodlands
cense ) existy “Not al all,” savs Deborah
McCullough, MSLU Forest Emomolegist. “Impacts
of gypsy moth are likely 16 be subtle and oc-w-
over a periud of sevaral years. To understand how
sypsy moth will change Micligan foress, we goed
o understand how defoliation affecus forest trees.”

Cerlain Lrees are more wllecied by eypsy maoth
than ather trees. Oak wreas and wther speches shut
gvpyy muth caterpillars prefer to leed on are more
Gikely [0 he aftecied thon rees like ved maple amd
ash, which gypsy moth e xterpillars avoid,

Most hardwnod trees, including oaks, can
reconver [rom even complete defoliation, Sevenclv
defalinzed wvees will “refolizte” and use resere
coargy ta produce a scoond sot ol feaves Bater in
the summien Healthy traes eaa refoliate and tofer.
ate dfolintion Tor two or thiee, perhaps cven four
veurs. Evenually, huwever, the reserve energs the
tree s swored is deplewed. Diseases or other
insetls stch as wood-borers may then atiack weos
with bow energy rneserves, eventually kiling diem.

Mortality ocours more rapkdls when trees are
discased, subfuring From dmughit or other sirosses,
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or when trees are very old and growing slowly.
“Trecs on dry or shallow soils. or trees with injured
ool sysiems are ofien very vulnerable 1o gvpsy
moth defoliation and may also be killed guickly.

Unlike hardwood trees, conifer (evergreen)
trees cannol refoliate and cannot 1olerate com-
plete defloliation. Conilers store most of their ener-
Ev reserves in the needles, rather than in their
rools like hardwood trees, When needles are con-
sumed by gypsy moth caterpiliars. no energy
reserves ore available 1o produce more luliage, and
the Lree will die.

Like hardwoods, coniler species differ in their
wilnerability 10 gypsy moth defoliation and rmor-
tality. For example, hemlock wrees are often killed
during gvpsy moth outbreaks. Gypsy moth cater-
pillars feed aon new loliage of hemlock, which
severely stresses the trees. White pine irees, on |he
other hand, oRen survive heavy defoliaton. This is
because gyvpsy moth caterpillars prefer 1o feed on
olfer white pine folizne, which bs bess damaging w
the reex As is the case with hardwood trees,

MNPV iz an imporient virus disesse G Clmide
gypsy moih popuistions to coliapse.

conifers that are stressed, wounded, diseased or
on poar sites are more likely 1 die than healthy
rees.

Based on what we know about gvpsy moth and
what we've weun in northrasiern states where
v psy miath bax fome heen cstalilished. we can

make some predictionsabout hov: sypsy moth will
change Michigan torests.

Gypsy moth has bevn established in aortheast.
ern fwvests for over §00 years. Over this Gme, theve
has been a shidt in the specics of trovs in the foresi
Northeastern forests tend to have less oak and
mure species like red maple that gypsy moth gen-
eraily does poorly on. A cimilar eype of shiflt
wvccarred across much of the easiern .8, when
chestnut blight disase began killing chesinut
treci in the carly 1900s, Chestout iroes were once o
imajor part of castern Forests, but tday, can handly
be found. Nestheastern forests are still there,
though, and the forests stilE proaide the wildlife,
beamy and recreation that we alhvalua

The situation is likely to be the same in
Michigan over the next 100-150 veams. Oaks may
become fess common, while red maples may
becom: meve common, This shift in ;pecies com-
position shauld mate aur Forests nore resisian Lo
wepsy A b Alheugh mubreaks will contfoue,
sy moth caterpiliars may be ke abundant dur-
ing outbresiks,

The svpsy molh may chaage the lace of
Michizan forests, bat it will not destroy them,
With continued good management. s will all
enjoy Michigan forests for a fong time 10 come.

]
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Gypsy Moth Management Starts At Home

You are the first line of defense
for protecting your trees and shrubs
from damage by gypsy moth, other
insects, nematodes and diseases. Being
knowledgeable about the life cycle of
the gypsy moth will pay off in money
saved, labor expended and peace of
mind.

Depending upon where you live
in Michigan, gypsy moth outbreaks may
last from two to several years or may
never occur. Why gypsy moth
populations explodes from time to time
is not entirely clear. Outbreaks will
eventually collapse, usually from natural
causes.

Until a local gypsy moth
population crashes, however, there are
several techniques that homeowners can
employ to keep damage and nuisance to
an affordable minimum.

Monitoring

Hopefully, the mind set of
dragging the sprayer out of the garage
and spraying insecticide on trees and
shrubs just because something might be
out there lurking is no longer a part of
the Michigander mentality. Years ago
this was called “insurance spraying™
when everybody was spraying
chlorinated hydrocarbon insecticides
(e.g., DDT) on everything that moved.
We all know where that got us!

Take time to inspect your trees
and shrubs periodically for the various
life forms of gypsy moth. Especially
look for the caterpillars when they begin
to hatch, usually in early May.

Contrary to popular belief,
population explosions in a locality do
not happen suddenly! An area will
underge a gradual population buildup
for a time before the population goes
into a phase of rapid release. This gives
vigilant homeowners, neighborhoods
and communities time to assess local
conditions and 1ake appropriate action,

The gypsy moth is in the egg
mass form for nearly nine months,
plenty of time to find and destroy them
before they hatch in the spring, While it
may not be possible to find and destroy
all of the egg masses in and around your
backyard, this activity will complement
management activity taken in the spring.

Management
Non-Pesticide Techniques:

Water and Fertilize

We often take trees and
shrubs for granted, figuring that they
are indestructible and meant to last
forever. Trees and shrubs have
specific nutrient and water
requirements. Take the time fo
determine what they need, and water
and fertilize properly. There are
bulletins available at all county
extension offices and garden centers.
Most insects and diseases select trees
and shrubs that are being stressed.
Keeping your trees and shrubs healthy
will reduce the pests and diseases
attracted to your foliage and lessen the
damage done if they are attacked.

Sanitation

Keep your yard as clean as
possible. Remove discarded items,
dead branches (from the ground and
out of the trees), stumps, etc., where
the adult female moth is likely to lay
egg masses. It is very important that
homeowners be watchful when
obtaining firewood from areas infested
by the gypsy moth. A good rule of
thumb is to never get more firewood
in the summer or fall than you can
burn by spring,.

Each fall, check recreation
vehicles (boats, trailers, campers, etc.)
for gypsy moth egg masses. Vehicular
movement is how gypsy moth came to
Michigan.

Destroy Egg Masses

As mentioned, gypsy moth
egg masses are around for nearly nine
months before they hatch.
Homeowners can help reduce gypsy
moth population on their property and
in their neighborhood by seeking out
and destroying egg masses each year.

‘When a gypsy moth
caterpillar is about to pupate, it will
look for a protected area such as a
loose flap of bark, something flat
nailed to a tree, woodpile of the
underside of branches, etc. Once a
suitable location is found, it weaves a
loose net of silk around itself and

transforms into a pupa. This is the
resting state where the caterpillar
undergoes the miracle transformation
form caterpillar to moth. This takes
about two weeks.

Upon emergence, the female
gypsy moth is creamy white and has a
wingspan of about two inches. the
male moth is smaller in size and
camouflage brown with black
mottling. Both have a distinguishing
mark on their forewings: an inverted
black V often referred to as a chevron
marking,

The female generally deposits
egg masses from early July to mid-
August depending upon local weather
conditions. The female cannot fly, so
she will lay egg masses near where
she was in the pupal (cocoon) stage.

The adult female lives about
a week. Her only purpose in life is to
breed as quickly as possible and lay
her eggs. She cannot fly, so she emits
a chemical odor to attract the nearest
male for mating, the male flies off to
mate several more times before dying.
After mating, the female spends about
a day depositing her egg mass, falls to
the ground and dies. Neither the male
or female moth feed.

Each egg mass can contain
from 50-1,000 eggs. The eggs are
intertwined in a matting of hair from
the body of the female. The hairis a
tan-buff color and helps insulate eggs.

The egg masses begin
hatching the following May. Hatching
coincides with the bud break of aspen
and the flowering of serviceberry.

Homeowners are encouraged
to search out and destroy egg masses.
This is accomplished by scraping them
from the surface to which they are
attached into a coffee can or similar
receptacle. They can be buried or
burned. Remember that each egg mass
destroyed probably eliminated 400-
500 caterpillars. Destroying egg
masses is not a cure all. Many times
egg masses are overlooked or
inaccessible. However, it is a very
good and certainly very cheap way to
significantly impQact the gypsy moth
population in your yard and
neighborhood.

Continued on page 3



Barrier Bands

Sticky, or slippery bands can
be placed around tree trunks to help
curtail, though not necessarily prevent,
the caterpillars movement into and out
of the tree canopy.

Sticky bands can be
purchased or made using a nonporous
material that can be wrapped around a
tree trunk, then coated with a
commercially made, vegetable-based
sticky material. Never put sticky
material directly on the tree trunk.
This will permanently stain the bark
and may harm the tree.

Sticky bands should not be
put on the tree until the caterpillars are
about an inch long, Smaller
caterpillars usually stay in the tree
canopy. Sticky bands eventually lose
their effectiveness due to rain and
other weather factors, the sticky
material has to be reapplied
periodically. Bands covered
completely with caterpillars need to be
cleaned or replaced.

Slippery bands are also
intended to interrupt the daily
migration of the caterpillar, They
prevent the caterpillar from climbing
up into the canopy.
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Hiding Bands

Cloth, or hiding bands, can
be homemade from medium weight
dark cloth about 12 to 18 inches wide
and long enough to completely wrap

around the tree. Fasten each band at
chest height around the tree with
twine, cord or wire about midway
from the bottom of the cloth. Then
fold the top part of the cloth down
over the bottom half.

Caterpillars descending the
tree in the morning in search of a
secluded daytime resting spot will
hide under the flap of the band.
Remove and destroy caterpillars each
day by scraping them into a bucket of
soapy water.

Pesticide Techniques
Biological Pesticide

Many pesticides are
registered for use against gypsy moth
in Michigan. A biological pesticide
commonly used on gypsy moth is
Bacillus thuringiensis var. kurstaki.
B.t. is a common soil bacteria. It is
commercially formulated and sold
under various labels (e.g., Dipel,
Foray, Thuricide and Bactur to name a
few). B.t. can be applied from the
ground or by aerial spraying.

B.t. formulations are quite
safe to humans. There is no apparent
human toxicity, although there have
been rare cases of allergic reaction by
humans to certain formulations of B.t.
In fact, B.t. is only known to be toxic
to the caterpillars of moths and
butterflies. While there are many
species of caterpillars affected by B.t,
this pesticide is the most “selective”
product available.

To be effective in minimizing
defoliation, B t. must be applied when
caterpillars are less than one inch long,
As caterpillars get larger, the efficacy
of B.t. diminishes. B.t. has a reported
residual activity (i.e. how long it
remains potent) of about a week. It is
broken down by sunlight. In instances
where there are very high gypsy moth
populations, two applications five
days apart might be needed.

Most chemical pesticides are
95% - 99% effective. B.t.k. is
probably is 80% - 85% efficient in
field applications. This is a desirable
attribute of B.t.k.. That may sound like
a contradiction, but it isn’t, pesticides
that are highly efficient will eventually
work against the pest manager,
Insects, through natural selection, will
develop resistance to the pesticide. By

leaving 15% of the population intact,
selection for resistance is slowed.
B.t.k. has been used against gypsy
meth for over twenty-five years and
no resistance has been discovered.
There is, quite naturally, a trade off.
When B.t.k. is applied there are stilt
some caterpillars crawling around.
However, nuisance is reduced to a
minimum, defoliation lowered below
damaging levels.

Soap and Water

In addition to destroying egg
masses, homeowners can use other
nen-pesticide methods to reduce
defoliation of their yard trees.

Watch for the appearance
of the small caterpillars in the spring.
A garden hose has sufficient water
pressure to knock them off the foliage.
Spraying them with water under
pressure kills many of them.

Garden centers carry various
brands of “insecticidal soap.” An
insecticidal soap is not a soap with a
synthetic insecticide but instead refers
to the ability of the soap to kill certain
insects. Spraying gypsy moth
caterpillars with a hose with an
attachment to dispense soap can be
cffective. Always follow label
directions on the insecticidal soap
container, Small and large caterpillars
can be drowned when submerged into
a bucket of soapy watet,

Chemical Insecticides

A number of chemical
pesticides are registered against gypsy
moth in Michigan. Many are available
at your local garden center or nursery.
Some of the most common are
formulations of acephate, carbaryl,
and malathion.

If you choose to use chemical
insecticides, apply them judiciously
and wisely. Besides gypsy moth they
can have a potential impact on a
variety of beneficial insects, including
valuable predators, parasites and
honeybees.

Regardless of what
insecticide you choose, read the label
instructions and follow them exactly.
If you have any potential personal
health concerns regarding pesticides,
discuss them with a physician or
contact your local health department.



Trees and shrubs defoliated by gypsy moth

Although gypsy moth caterpillars feed
primarily on deciduous tree species
such as oak or aspen, this insect is
know for its wide-ranging appetite.
‘When populations of gypsy moth are
very high, the caterpillars quickly
devour the leaves of their preferred
host tree species. Once their favored
food source disappears, the hungry
caterpillars do not hesitate to seek out
new sources of food. When this
occurs, almost any deciduous or
conifer tree, shrub or other landscape
plant may be at risk of suffering some
amount of defoliation.

Consequently, it is difficult to
state exactly how susceptible a tree or
shrub species is to defoliation by
gypsy moth caterpillars. Therefore, the
following list is offered only as a
guide to homeowners. This list does
not guarantee that any species listed as
minimally at risk will never be
defoliated by the gypsy moth.

More importantly,
homeowners need to recognize that
gypsy moth caterpillars do have
preferences for certain types of trees
and thrive best on those species.
Typically these favored food sources
are usually the first ones attacked in a
homeowner’s yard, especially tall,
large crowned trees. These are the
trees most likely at risk to defoliation.

Generally speaking, when
gypsy moth caterpillars move into less
preferable food sources, the
caterpillars do not thrive as well and
often only cause minor damage.

However, regardless of this
insect’s food preferences, close
inspection of yard trees and outdoor
fixtures and prompt action by the
homeowner to destroy egg masses and
small caterpillars is crucial. This is the
real key to minimizing the discomfort
and, to some degree, the defoliation
caused by large numbers of gypsy
moth caterpillars.

If 2 homeowner is able to
minimize the amount of defoliation
from the gypsy moth, it will lessen the
overall impact on tree health. When a
hardwood tree is heavily defoliated,
the needed energy to regrow a new set
of leaves causes stress. This stress
often weakens a tree which may lead

to additional tree health problems.
Moreover, conifer species, such as
Spruce or ping, are at greater risk than
hardwoods because conifers are not
able to regrow needles lost to
defoliation. Thus complete defoliation
of conifers by gypsy moth is usually
fatal.

Trees and Shrubs Most at Risk to
Defoliation

All Oak (Quercus).

All aspen and poplar (Populus).
Gray, paper (white), and river birch
(Betula).

All willow (Salix).

All apple and crabapple (Malus).

All thornapple and hawthorne
(Crastagus).

White pine (Pinus).

Blue spruce (Picea).

American beech (Fagus).

Basswood (Tilia).

Sweetgum (Liquidambar),

Juneberry or serviceberry
{Amelanchier).

Witch hazel (Hamamelis).

Hazelnut {Corlus).

Mountain ash (Sorbus).

Trees and Shrubs Somewhat at Risk
to Defoliation

Black walnut and butternut (Juglans).
All cherry and plum (Prunus).
Norway, red and sugar maple (Acer).
Hophornbeam or ironwood (Ostyra).
Alder (Alnus).

Elm (Ulmus).

Hickory (Carya).

Eastern redbud (Cercis).

Sassafras (Sassafras).

Paw paw (Asiming),

White and Norway spruce (Picea).
Balsam fir (Abies).

Eastern hemlock (Tsuga).

Red, jack, scotch and Austrian Pine
(Pinus).

Trees and Shrubs at Minimal Risk
to Defoliation

Ash (Fraxinus).

Tulip tree or yetlow poplar
(Liriodendron).

Sycamore and London plane tree
(Plantanus).

Northern catalpa (Catalpa).

Honey locust (Gleditsia).

Black locust (Robinia).
Horsechestnut {Aesculus).
Dogwood (Cornus).

Gypey moth clibwpilien prefor’ 10 AUt Raves of Certain

Eastern redcedar (Juniperus).
Juniper (Juniperus).

Yew (Taxus).

Lilac (Syringa).

Azalea (Azalea).

Rhododendron (Rhododendren).
Arborvitae (Thuja).

Viburum (Viburnum).

Homeowners considering
planting trees or shrubs in areas prone
to high gypsy moth population build-
ups should choose species that are at
minimal risk to defoliation. Contact
your local MSU Extension office for
bulletins and information on tree
selection, planting and care.




Be careful about quick fixes for your gypsy moth problem

Struggling with the effects of
the gypsy moth can be frustrating
enough without unscrupulous people
trying to take advantage of the
homeowner by offering quick fixes.

There are no quick fixes,
declares Russell Kidd, MSU Extension
district forestry agent in Roscommon
County.

He advises homeowners to be
wary of products or services that
promise or imply they can end gypsy
moth problems in the backyard or
woodlot.

Be careful of salespeople who
want to spray your trees with chemicals
that are “guaranteed” to control the
gypsy moth. In some cases, these may
be worthless or even dangerous.

Homeowners should ask what
chemical is to be used, its hazard, what
its effect will be and what precautions
will be taken to minimize spray drift to
nearby objects.

Homeowners should also ask to
see proof that the company and the
individual are certified and licensed to

apply such a material. Michigan law
requires that commercial pesticide
spraying companies be certified and
licensed by the Michigan Department of
Agriculture.

Remember that chemical sprays
are effective only during the caterpillar
stage of the gypsy moth. Spraying trees
before the eggs hatch or after the
caterpillars have pupated or emerged as
adults moths is worthless. (See the
gypsy moth life cycle chart).

Be wary of unrealistic claims
about products or techniques to rid your
property of the gypsy moth by
themselves.

Some products, such as sticky
bands, are indeed useful, but they will
not control the gypsy moth completely,
especially when used alone. Only a
combination of control treatments, used
diligently by the homeowner, will
achieve satisfactory control of the gypsy
moth.

Other products may not do
what their names imply. Take, for
instance, the gypsy moth trap. The

purpose of the trap is to attract and
capture the adult gypsy moth.

Traps are used to monitor gypsy moth
populations. They will not control or
eliminate next year’s gypsy moth
problem in your yard because one adult
male moth can mate with many female
moths and one or two traps will not
capture enough males to interfere with
mating or cause the population to
decline significantly next year.

Be very careful about timber
buyers who offer to buy standing trees
that have been defoliated. Unscrupulous
timber buyers may use gypsy moth
infestations in an area as a scare tactic to
persuade people to sell valuable timber
at low prices before the tree die.

Timber owners should always
consult with professional foresters
before they decide to sell any standing
timber.

Your county MSU Extension
office can provide the names of
professional foresters in your area.

Exfension county office.
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1) Small Larvae. This stage lusts
for 7-10 days after eggs hatch in
early May (or SOONEr IN wWarmer
weather). Larvae are less than 1.2
inch long and usually black. They
linger around the egg cluster for
several days if the weather is cool
or rainy, then climb trees or other
objects, trailing silken threads as
they move. When the larvae reach
the top of the tree, thev do nnt feed
but drop on silken threads and are
dispersed by the wind.

2) Large Larvae. Feeding at night
for 4 to 6 weeks, large larvae gen-
erally rest during the day unless
populations are very large, then
they wander constantly. They
grow until they are about 2 inches
long.

4. Adutts—August

5. Egg masses-—-August

3) Pupae. During this station-
ary stage the larvae are chang-
ing into moths. This generally
oceurs from the end of July until
early August. After about 10
days in the dark colored pupal
cases, the adult moths emerge,
leaving the pupal cases behind.

4) Adults. The female moth is
creamy white and does not fly
but emits a chemical called a
¥ pheromone te aitract a male
moth. The male is brownish and
flies in a zigzag pattern looking
for the female. A single male can
mate with many lemales. Both
sexes have chevion markings (V
or notch-shaped marking) on
each forewing.

5) Egg masses. The buff-col-
ored egg masses contain
between 50 and 1,500 eggs. The
female deposits the eggs on any
convenient surface. The masses
are usually covered with hairs
from the female’s abdomen. The
epg masses are quite cold resis-
tant and can survive iempera-
tures as low as -20 degrees F
Egg masscs hatch during May.
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Comparison of the Eastern Tent

Caterpillar, Forest Tent Caterpillar
and Gypsy Moth
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Comparisan of the Eastertn Tent Caterpillan Forest Tenl Calespillac and Gypsy Moth

Eastern Tent Caterpillar | Forest Tent Caterpillar Gypsy Moth Caterpiliar
(Malacosoma americanum) (Malacosoma disstria) (Lymasntria dispar)
Egg Mass Dark, spindle- \\ Similar to \\ Tan color;
shaped mass eastern tent | covered
wrapped around Y caterpillar. | with fine
twigs; rough var- ﬁﬁ hairs; 1 to 3
nished texture. l inches long;
usually on tres bark.
Preferred Host Ti Black cherry, appie, Aspen, sugar maple, oaks, Oaks, aspen, birch, willow
e rees crabapple. birch, black gum. and more than 250 other
species.
P lati Native insect; silk tent is Native insect; outbreaks Exotic pest; severe
opulations unattractive, but feeding occur at roughly 10-year defoliation during out-
rarely harms trees; com- intervals and usually last breaks can occur for 2 ta 3
mon pest of ormmamental 2 to 4 years; most common years in urban and
trees in urban settings. in forests, especially where | forested areas, especially
aspen is abundant. where oaks are abundant.
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Extension Bulletin E-2604, Reprinted May 2001

Entomophaga maunnaiga -

A Natural Enemy of G}Tpéy Moth

Michigan State University Extension

Lyle Buss r. Deborah McCullough Dr. David R. Smitley
M.5. Research Assistant Assistant Professor Associate Protessor
Dept. of Entomology Dept. of Entomology Dept. of Entomol
Dept. of Forestry Dept. of Forestry Michigan Slate University
Michigan State University Michigan State University

he gypsy moth {Lymantria dispar I.) is an exotic

pest of urban and forest trees. Gypsy moth cater-

pillars feed on the leaves of naks, aspens, and
many other hardwood and conifer trees. During gypsy
moth outbreaks, trees may be completely stripped of
Icaves, Although gypsy moth caterpillars rarely kilf trees
by themselves, trees weakened by heavy defoliation may
become more susceptible to drought, discase or other
inscct pests. In additinn, the large hairy caterpillars
annoy peaple living or recreating in outbreak areas,

Managing gypsy moth requires the infegration of a vari-
ety of condrol tactics. Biological control, the use of natural
enemies to conlrol a pest, can be an imporland part of an
integrated pest management program for gypsy moth.
One biocontrol agent that has recently shown much
promise is a fungal pathogen, Entomaphage maimaiga.

Origin of
Entomophaga maimaiga

Entonophagn maimaiga is a common disease in gypsy
moth populabions in its native country of Japan. The fun-
gus was first released mto the United States near Boston
in 1910 as part of a program to introduce natural encmies
of gypsy moth. Scientists could find no evidence that the
fungus had become established and the project was
abandoned a few years later. However, the fungus
appeared unexpeciedly in several northeastern states in
1989 and caused high mortality in many gypsy moth
populations. Although scientists have several theories,
the strange reappearance of the fungus is still a mystery.
Entomophage maimaige was first brought inio Michigan in
1991 by scientists at Michigan State University and the
USDA Forest Service. It was released in three sites in
northern lower Michigan and monitored dosely.

Additional introductions have since occurred and the
fungus also is spreading naturally. Entomophagn maimaiga
has now been found throughout most of Lower
Michigan.

Life history of
Entomophaga maimaiga

Entomophage maimaiga passes the winter as a tough,
thick-walled "resting spore” in the soil and on tree bark.
In May and June, resting spores germinate and produce
slicky spores at (he end of a stalk that grows just above
the soil surface. Gypsy moth calerpillars come into con-
tact with these spores in the spring as they search for
suitable feaves to feed on. The fungus digests its way
through the exoskeleton of the caterpillar and grows
inside the body of the caterpillar. Infocied caterpillars
may die within one weck.

When young caterpillars are affected carly in the sum-
mer, the fungus will produce a second type of spore
called conidia. These microscopic are spread by
the wind and can infect other caterpillars. The cycle of
conidia production and infection may oceur four to nine
times during the summer. When the fungus develops in
large caterpillars, it produces the overwintering resting
5pOres.

Weather plays an important role in determining how
effective Enfomophaga maimaiga will be. Lake most fungi,
its spores need moisture and high humidity to germi-
nate. Frequent rainfall during May and June coniributes
to the start and spread of Entonopliga maimaiga through
a gypsy moth population. Temperatures of 30 to 80
degrees F enhance fungal growth,



Entomophaga mannaiga — A Natural Enemy of Gypsy Moth

Figura 1. Gypsy moth larva killed by NPV hanging inan inverted *v
pomtinn,

Figuse 2. Dead larve covered with conidis of Enfomaphaga maimaiga,

Figure 3. Larvae killed by Entomophaga maimaiga often remain
attached to trees.

10

Distinguishing Entomophaga
maimaiga from NPV

Another disease is common in outbreak populations of
gypsy moth. NPV (nuclearpolyhedrosis virus) is a virus
disease that often causes gypsy moth outbreak popula-
tions to collapse. One important difference between the
two diseases is that NPV is seldom prevalent until gypsy
moth populations reach very high levels. In contrast,
Enlemophaga maimaiga may be found even when gypsy
moth populations are low.

Caterpillars killed by NPV often remain attached to the
stem or branches of trees. The bodies of the dead cater-
pillars are soft, filled with a brown liqud and disinte-
grate rapidly. Usually they hang hmply in an upside-
down "V" position (Fig. 1).

Caterpillars killed by Entomophagn maimniga will also
remain attached to tree stems or branches. However, the
bodies tend to be stiff and straight, and the legs extend
stiffly from the body. Some of the dead caterpillars may
have tiny white conidia attached to the hairs on the body
{Fig. 2). The cadavers may remain on the stem well into
asutumn (Fig. 3).

The future of

Entomophaga maimaiga

Entomophaga maimaiga may become an important biologi-
cal control of gypsy moth in both low and high popula-
tions. Infections may be more common in years with
rainy spring weather than in years with dry spring
weather. Scientists have found that the fungus is estab-
lished in a number of areas in Michigan. Laboratory and
field studies have shown that Entomophaga marmaiga is
host specific and poses little risk to other insect popula-
tions. It will not affect other animals or humans.
Introductions and evaluation will continue. Although
there is not likely to be any "silver bullet” for gypsy
moth, Entomophaga maimaige should improve our ability
to manage this pest in Michigan.
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Gypsy Moth Populations Growing
Robert Bricault, MSU Horticulture Educator

One of the hardest lessons I learned over the years is that
information taught in the past may not be remembered
tomorrow. Gypsy Moth management was the central focus of
my career from 19835 through 1999. I worked in landscaping
in Midland and Isabella Counties when Gypsy Moths caused
the first defoliation in Michigan in 1985. During the 1990’s
the insect moved into Southeast Michigan where it continued
it’s destructive pattern of ravenous eating, stripping thousands
of trees of their leaves.

By 1994, Extension worked with the
Michigan Department of Agriculture mapping
out areas with large Gypsy Moth egg mass
counts for aerial spraying with the bacteria, Bt
(Bacillus thuringiensis). Bt did not kill the
caterpillars quickly, but made them sick by
changing the pH in their stomachs.

death.

Bt helped to reduce the population not eliminate it, giving
parasites, predators and pathogens a chance to develop., A

pathogen called NPV, nucleopolyhedrosis virus, began killing 1

large number of caterpillars leaving them hanging in an
upside down V on tree trunks. Unfortunately, NPV only
worked well when populations of the insect were very high.
A real break came when a soil borne fungus, Enfomophaga
maimaiga started to kill off large numbers of caterpillars in
midsummer leaving them hanging straight down on tree
trunks. The fungus was effective even in sites with low
numbers of Gypsy Moths present. The fungus spreads during
periods of consistent rainfall in late spring and early summer.
Gypsy Moth populations have been at very low numbers for
the past eight years in Washtenaw County mostly due to the
Entomophaga fungus.

The drought of 2007 reduced the development of the fungus
allowing more caterpillars to survive, change into moths and
lay eggs. The increasing population of caterpillars led to
localized defoliation of trees. The worst damage was on Blue
Spruces. Fortunately, we did experience good rainfall in June
2008, allowing the Entomophaga fungus to spread and kill
many caterpillars. Enough Gypsy Moth did survive in 2008
to produce larger numbers of egg masses than we have seen
in over six years. This may cause some localized defoliation
of trees again this coming surmmer, increasing the need to
educate residents on managing this pest.

Gypsy moth eggs hatch in mid spring usually about the time
serviceberry is in bloom. People often confuse Gypsy Moth
with other caterpillars that make tents or webs in trees.
Gypsy Moth can hang from silk like strands from a branch
but do not make webbed tents. They can spread by wind
while hanging from this thread. At this early stage they are
susceptible to Bt, Bt works well on young caterpillars, but is
ineffective once they get beyond an inch long. Trees can be
banded with burlap to trap caterpillars that seek shelter under
the burlap during the day. Unfortunately, in blue spruces it is

Eventually they stopped eating and starved to ;

hard to manage them through banding.
Once in the moth stage Gypsy Moth does
not feed. The brown male moths can be
seen flying around searching for the white
female moths that do not fly. The female
leaves behind buff colored egg masses
that are easy to see.

Fall and winter arc great times to go hunting for the buff
colored egg masses in trees. If you have spruces check under
the branches for the egg masses. If you find egg masses on
structures, outdoor furniture or trees, knock them off into
soapy water. This sanitation practice greatly reduces the
number of caterpillars the following year. Some of their
favorite trees include oak, birch, apple, willow, hawthom,
white pine, blue spruce, serviceberry and poplars, but they
will eat leaves from maples and other trees that are not their
PR 3 -;[;Ea most preferred species. If large populations
i pd are found damaging trees it may become
# 5 5_,‘ necessary to treat the trees w1th an

¢y evergreens hkc blue spruces and white pines
21 that do not come back from defoliation as
7] well as deciduous trees will. If using a
% i pesticide make sure it is labeled for control
4 of Gypsy Moth.

We are often asked why the county is not still part of the
state’s suppression program. The need for the program in
Washtenaw and across Michigan declined as Gypsy Moth
levels dropped very low across the state, The State’s
Suppression program actually ended in 2006 and also the
availability of federal dollars to assist communities in aerial
spray programs. The suppression program did what it was
supposed to do, reducing the insects population long enough
for other forces that help control Gypsy Moth to develop in
our ecosystem.

Through careful monitoring, sanitation practices, banding as
well as localized pesticide treatment, you can help to keep
Gypsy Moth in check while allowing natural pathogens,
predators and parasites to gain back a balance of control. Qur
hope is that nature will continue to keep Gypsy Moth
populations at low levels in most years and eliminate the need
for large scale spray programs. If you find large local Gypsy
Moth infestations please share this information with the
Horticulture staff at the MSU Extension office: 734 997-1678
or contact the Master Gardener Hotline from mid April
through October at 734 997-1819,

Gypsy moth and gardening questions phone:
Washtenaw County, MSU Extension
Master Gardening Hotline at: 734 997-1819

Master Gardener Volunteers are available:
mid April through October
Monday through Thursday
9:00 a.m, — 12:00 noon
1:00 p.m. —4:00 p.m,

At other times phone the MSU Extension office at 734 997-1678

11



Colorado State University

[Xtension

Fact Sheet No. 5.556

Insect Series|Home and Garden

by W.S. Cranshaw*

Bacillus thuringiensis (Bt) is an insecticide
with unusual properties that make it useful
for pest control in certain situations. Bt is a
naturally occurring bacterium common in
soils throughout the world. Several strains
can infect and kill insects. Because of this
property, Bt has been developed for insect
control. At present, Bt is the only “microbial
insecticide” in widespread use.

The insecticidal activity of Bt was first
discovered in 1911. However, it was not
commercially available until the 1950s. In
recent years, there has been tremendous
renewed interest in Bt. Several new products
have been developed, largely because of the
safety associated with Bt-based insecticides.

Properties

Unlike typical nerve-poison insecticides,
Bt acts by producing proteins (delta-
endotoxin, the “toxic crystal”) that reacts
with the cells of the gut lining of susceptible
insects. These Bt proteins paralyze the
digestive system, and the infected insect stops
feeding within hours. Bt-affected insects
generally die from starvation, which can take
several days.

Occasionally, the bacteria enter the insect’s
blood and reproduce within the insect.
However, in most insects it is the reaction of
the protein crystal that is lethal to the insect.
Even dead bacteria containing the proteins
are effective insecticides.

The most commonly used strain of
Bt (kurstaki strain) will kill only leaf- and
needle-feeding caterpillars. In the past
decade, Bt strains have been developed that
control certain types of fly larvae (israelensis
strain, or Bti}. These are widely used
against larvae of mosquitoes, black flies and
fungus gnats.

More recently, strains have been
developed with activity against some

“Colorado State University Extension enfomologist
and professor, bloagricultural sciences and pest
management. 12/2008

leaf beetles, such as the Colorado potato
beetle and elm leaf beetle (san diego strain,
tenebrionis strain). Among the various Bt
strains, insecticidal activity is specific. That
is, Bt strains developed for mosquito larvae
do not affect caterpillars. Development of Bt
products is currently an active area and many
manufacturers produce a variety of products.
Effectiveness of the various formulations
may differ.

Disadvantages

Bt is susceptible to degradation by
sunlight. Most formulations persist on foliage
less than a week following application. Some
of the newer strains developed for leaf beetle
contrel become ineffective in about 24 hours.

Manufacturers are experimenting with
several techniques to increase its persistence.
One involves inserting Bt toxic crystal genes
into other species of bacteria that can better
survive on leaf surfaces (e.g., the M-Trak
formulation of san diego strain}.

The highly specific activity of Bt
insecticides might limit their use on crops
where problems with several pests occur,
including nonsusceptible insects (aphids,
grasshoppers, etc.). As strictly a stomach
poison insecticide, Bt must be eaten to be
effective, and application coverage must be
thorough. This further limits its usefulness
against pests that are susceptible to Bt but
rarely have an opportunity to eat it in field
use, such as codling moth or corn earworm
that tunnel into plants. Additives (sticking
or wetting agents) often are useful in a
Bt application to improve performance,
allowing it to cover and resist washing.

Since Bt does not kill rapidly, users may
incorrectly assume that it is ineffective a
day or two after treatment. This, however,
is merely a perceptual problem, because
Bt-affected insects eat little or nothing before
they die.

Bt-based products tend to have a
shorter shelf life than other insecticides.

Quick Facts

= Bacillus thunngiensis (Bt}
Is a naturally occurring
bactenal disease of insects
These bactena are the
active ingredient in some
insecticides

Bt insecticides are most
commonly used against some
leaf- and needle-feading
caterpillars. Recently, strains
have been produced that
affect certain fly larvae, such
as mosquitoes, and larvae of
leaf bostles.

Bt is considered safe to
people and nontarget
species. such as wildlife
Some formulations can be
used on essentially all food
crops

Bt is used in agriculture as

a liquid applied through
overhead irrigation systems or
in a granular form for control
of Eurcpean com borer

© Colorado State University
Extension. 11/99. Revised 12/08.
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Figure 1: Alfalfa webworms killed by Bacillus
thuringiensis.

Manufacturers generally indicate reduced
effectiveness after two to three years of
storage. Liquid forrulations are more
perishable than dry formulations. Shelf life
is greatest when storage conditions are cool,
dry and out of direct sunlight.

Advantages

The specific activity of Bt generally is
considered highly beneficial. Unlike most
insecticides, Bt insecticides do not have a
broad spectrum of activity, so they do not
kill beneficial insects. This includes the
natural enemies of insects (predators and
parasites), as well as beneficial pollinators,
such as honeybees. Therefore, Bt integrates
well with other natural controls, For
example, in Colorado, Bt to control corn
borers in field corn has been stimulated
by its ability to often avoid later spider
mite problems. Mite outbreaks commonly
result following destruction of their natural
enemies by less selective treatments,

Perhaps the major advantage is that
Bt is essentially nontoxic to people, pets
and wildlife. This high margin of safety
recommends its use on food crops or in
other sensitive sites where pesticide use can
cause adverse effects.

Bi-based preducts tend to have
a shorter shelf life than other
insecticides

Unlike most insecticides. Bt
Insecticides do not have a broad
spectrum of activity, so they do not kill
beneficial insects.

Perhaps the major advantage is that Bt
Is essentially nontoxic to people, pets
and wiidlife

Table 1. Primary stralns of Bacillus thuringiensis used In managing Insects.

Bacillus thuringlensis sirain
{Common name)

Susceptible insects

aizawi Many Lepidoptera larvas

kurstald Many Lepidoptera larvae

israelensis Larvae of mosquitoes, black flies, fungus gnats
japonensis Larvae of scarab beetles (Coleoptera: Scarabaeidae)
tenebrionis (sandiego) Larvae of leaf beetles (Coleoptera: Chrysomeldiae)
CryiAb delta-endotoxin’ Many Lepidoptera larvae

Cry3Bb1 variant' Corn roctworm larvae (Coleoptera: Chrysomelidae)

'Only used in production of genetically modified crops

Insects

Kurstaki strain (Biobit, Dipel, MVP,

Steward, Thuricide, etc.):

Vegetable insects
Cabbage worm (cabbage looper,
imported cabbageworm, diamondback
moth, etc.).

* Tomato and tobacco hornworm,

Field and forage crop insects

* European corn borer (granular
formulations have given good control of
first generation corn borers).

+  Alfalfa caterpillar, alfalfa webworm.
Fruit crop insects

*  Leafroller.

* Achemon sphinx.
Tree and shrub insects
+ Tent caterpillar.

* Fall webworm.

+ Leafroller.

* Redhumped caterpillar.

+  Spiny elm caterpillar.

*  Western spruce budworm.
*+  Pine budworm.

*  Pine butterfly.

Israelensis strains (Vectobac,
Mosquito Dunks, Gnatrol,

Bactimos, etc.)
*  Mosquito.

*  Black fly.

*  Fungus gnat.

San diego/tenebrionis strains (Trident,
M-One, M-Trak, Foil, Novodor, etc.)

+ Colorado potato beetle.
*  Elm leaf beetle.

«  Cottonwood leaf beetle.
Abplication

The greatest use of Bt involves the
kurstaki strain used as a spray to control
caterpillars on vegetable crops. In addition,
Bt is used in agriculture as a liquid applied
through overhead irrigation systems orin a
granular form for control of Buropean comn

borer. The treatments funnel down the corn
whorl to where the feeding larvae occur.

Many formulations (but not all) are
exempt from pesticide tolerance restrictions
and may be used up to harvest on a wide
variety of crops. This also makes Bt useful
in applications where pesticide drift onto
gardens is likely to occur, such as treating
trees and shrubs. The exceptional safety of
Bt products also makes them useful where
exposure to pesticides is likely during
mixing and application.

To control mosquito larvae,
formulations containing the israelensis
strain are placed into the standing water
of mosquito breeding sites. For these
applications, Bt usually is formulated as
granules or solid, slow-release rings or
brickettes to increase persistence. Rates
of use are determined by the size of the
water body. Make applications shortly after
insect eggs are expected to hatch, such as
after flooding due to rain or irrigation.

Bt persistence in water is longer than on
sun-exposed leaf surfaces, but reapply if
favorable mosquito breeding conditions last
for several weeks. Although the israelensis
strain is quite specific in its activity,

some types of nonbiting midges, which
serve as food for fish and wildlife, also

are susceptible and may be affected. For
information on mosquito control, see fact
shect 5.526, Mosquito Management.

Use of Bt (israelensis) for control of
fungus gnat larvae involves drenching the
soil. Bt applied for control of elm leaf beetle
or Colorado potato beetle {san diego/
tenebrionis strain) is sprayed onto leaves
in a manner similar to the formulations
used for caterpillars. Bt does not control
shore flies, another common fly found
in greenhouses.

Colorado State Unliversiy, U.S. Department of
Agriculiure and Colorado counties cooperating.

CSU Extension programs are available to all without
discrimination. No endorsement of products mentioned
is intended nor Is eriticism implied of products not
mentioned.
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