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Sylvania City Council
November 4, 2013

5:00 p.m. Finance Committee
2014 Budget

6:00 p.m. Public Hearing
Flower Hospital, PD-3-2013

7:30 p.m. Council Meeting
Agenda

Roll call.

Pledge of Allegiance to the United States of America led by Mr. Haynam.
Additions to the agenda.

Approval of the meeting minutes of October 21, 2013,

Report on Public Hearing PI>-3-2013 Flower Hospital.

Proposed Ordinance 80-2013, Revision the Administrative, Departmental and Divisional
QOrganization of the City & Codified Ordinances creating the new part-time position of
“Assistant Prosecutor”,

Proposed Ordinance 81-2013, Authorizing an agreement with Sylvania Township for
transporting prisoners to and from Sylvania Municipal Court from Lucas County jail and
appropriating funds.

Proposed Ordinance 82-2013, Authorizing Flower Hospital to affix banners to utility poles
along Monroe St and Harroun Rd.

City Water Rates:
a. Service Director’s report on rate increases from Toledo.
b. Set Utilities & Environment Committee meeting.

OPWC Grant Application-Arbor Way Sanitary Sewer, Cadet Drive Water Main
Replacement, Forestgate Street Reconstruction project:

a. Service Director’s report on Grant Application.

b. Resolution 16-2013, Authorizing to file a grant application with OPWC for project.




11,

12.

13.

14,

13,

le6.

A,

B.

Proposed Resolution 17-2013, Re-appointing George France to the Board of Trustees of
SAJRD for three year term to expire on December 31, 2016.

Proposed Resolution 18-2013, Re-appointing Norman R, Ladd to the Zoning Board of
Appeals for a three year term expiring December 31, 2016.

Proposed Resolution 19-2013, Appointing Greg Feller as City Council’s representative to
the Housing Councils for Community Reinvestment Area Nos. 1,6, & 8 for a three year
term, expiring December 31, 2016,

Set 2014 Meeting Schedule.

Commmittee reports.
a. Finance Committee meeting from 5:00 p.m.

Committee referrals.

Information

Certificate of Notice — PD-3-2013, Flower Hospital

Fact Sheets and Articles regarding Asian Carp.




Minutes of the Meeting of Council
Qctober 21, 2013

The Council of the City of Sylvania, Ohio met in regular session on October 21, 2013
at 7:30 p.m. with Mayor Craig A. Stough in the chair. Roll was called with the
following members present: Mike Brown, Katic Cappellini, Doug Haynam, Sandy
Husman, Mark Luetke, Mary J. Westphal (6) present.

Mrs. Cappellini led the Pledge of Allegiance to the United States of America.
Mayor Stough stated that Council will now consider agenda item 3.
Requests were made for the following additions to the agenda:

13b. Schedule Finance Committee Meeting.
D. First Energy scheduled outages information.

Mr. Haynam moved, Mrs. Westphal seconded, to approve the agenda as amended; roll
call vote being: Brown, Cappellini, Haynam, Husman, Luetke, Westphal (6) yeas; (0)
nays. The motion carried.

Mayor Stough stated that Council will now consider agenda item 4.

Mrs. Westphal presented the October 7 minutes. Mrs. Westphal moved, Mr. Luetke
seconded, that since the Mayor, members of Council, and others had been fumnished
copies of these minutes prior to this meeting, Council dispense with the reading of
these minutes at this time, and the journal of the minutes of the regular meeting of
QOctober 7, 2013 be approved; roll ¢all vote being: Cappellini, Haynam, Hosman,
Luetke, Westphal, Brown (6) yeas; (0) nays. The motion carried.

Mayor Stough stated that Council will now consider agenda item 5.

Mary Fair, 5727 Balfour was not in attendance.

Mayor Stough stated that Council will now consider agenda item 6.

Mrs. Westphal presented and read aloud by title only, proposed Resolution 13-2013,

a written copy of same having been previously furnished to each member of Council,
“Resolution accepting the amounts and rates as determined by the Budget Commission

and authorizing the necessary tax levies and certifying them to the Council Auditor.”
Mrs. Westphal moved, Mrs. Husman seconded, that Council dispense with

¥

Roll call: Milper
absent, excused.

Pledge of Alleg.

Additions to the
agenda.

Approval of the
QOctober 7
minutes,

Resolution 13-
2013, *...accept-
the amounts and
rates....Budget
Commission...”




Minutes of the Meeting of Council
October 21, 2013

the Second and Third Readings of said Resolution; roll call vote being: Cappellini,
Haynam, Husman, Luetke, Westphal, Brown (6) yeas; (0) nays. The motion carried.

Mrs. Westphal moved, Mr. Luetke seconded, that Resolution 13-2013 be enacted as an
emergency measure as declared therein; roll call vote being: Haynam, Husman,

Luetke, Westphal, Brown, Cappellini, (6) yeas; (0) nays. The motion carried.

Mayor Stough stated that Council will now consider agenda item 7.

Mr. Brown presented and read aloud by title only, proposed Resolution 14-2013, Resolution 14-
a written copy of same having been previously furnished to each member of Council, 2013,
“Resolution of the Council of the City of Sylvania supporting the mission of “....supporting
Freshwater Future to keep Asian carp out of the Great Lakes; and declaring an Freshwater
emergency.” Mr. Brown moved, Mrs. Westphal seconded, that Council dispense with Future...Asian
the Second and Third Readings of said Resolution, roll call vote being: Husman, Carp...”

Luetke, Westphal, Brown, Cappellini, Haynam, (6) yeas; (0) nays. The motion carried.
Mr. Brown moved, Mrs. Westphal seconded, that Resolution 14-2013 be enacted as an
emergency measure as declared therein; roll call vote being: Luetke, Westphal, Brown,

Cappellini, Husman, (5) yeas; Haynam, (1) nay. The motion carried.

Mr. Luetke requested that council consider a process to refer Resolutions that request
the City’s support to Committee prior to council vote.

Mayor Stough stated that Council will now consider agenda item 8.

Mr. Brown presented and read aloud by title only, proposed Resolution 15-2013, Resolution 15-

a written copy of same having been previously furnished to each member of Council, 2013, “...
“Resolution of the Council of the City of Sylvania to formally participate in the participation in
inaugural Regional Water Advisory Board; and declaring an emergency.” Mr. Brown Regional Water
moved, Mrs. Husman seconded, that Council dispense with the Second and Third Advisory Board”

Readings of said Resolution; roll call vote being: Westphal, Brown, Cappellini,
Haynam, Husman, Luetke, (6) yeas; (0) nays. The motion carried.

Mr. Brown moved, Mrs, Westphal seconded, that Resolution 15-2013 be enacted as an
emergency measure as declared therein; roll call vote being: Brown, Cappellini,
Haynam, Husman, Luetke, Westphal, (6) yeas; (0) nays. The motion carried.

Mayor Stough stated that Council will now consider agenda item 9.



Minutes of the Meeting of Council

October 21, 2013

Mrs. Westphal presented and read aloud by title only, proposed Ordinance 70-2013,
a written copy of same having been previously furnished to each member of Council,
“Appropriating an amount not to exceed $1,500 for the establishment and
implementation of a pilot program to help with the stray/feral cat issue in the City of
Sylvania; and declaring an emergency.” Mrs. Westphal moved, Mr. Haynam
seconded, that Council dispense with the Second and Third Readings of said
Resolution; roll call vote being: Cappellini, Haynam, Husman, Luetke, Westphal,
Brown, (6} yeas; (0) nays. The motion carried.

Mrs. Westphal moved, Mr, Luetke seconded, that Ordinance 70-2013 be enacted as an
emergency measure as declared therein; roll call vote being: Haynam, Husman,
Luetke, Westphal, Brown, Cappellini, (6) yeas; (0) nays. The motion carried.

Mayor Stough stated that Council will now consider agenda item 10.

Mayor Stough presented the list of items to be offered for sale. Mrs. Westphal moved,
Mrs. Husman seconded, to authorize the sale of items from the Police Division and the
Sewer Division on GovDeals.com since they are no longer needed by the City; roll call
vote being: Husman, Luetke, Westphal, Brown, Cappellini, Haynam, (6) yeas; (0)
nays. The motion carried.

Mayor Stough stated that Council will now consider agenda item 11.

Service Director’s report on the Monroe Street Reconstruction and Waterline
Replacement Project, Change Order No. 1 (Final) was placed on file. Mr. Brown
presented and read aloud by title only, proposed Ordinance 79-2013, a written copy of
same having been previously furnished to each member of Council, “Authorizing the
Mayor and Director of Finance to approve Change Order No. 1 (Final) to this City’s
agreement with Gleason Construction Company, Inc. for the Monroe Street
Reconstruction and Waterline Replacement project which reflects the actual materials
used and work performed on this project; decreasing the contract amount by
$12,662.78; and declaring an emergency.” Mr. Brown moved, Mrs. Westphal
seconded, that Council dispense with the Second and Third Readings of said
Ordinance; roll call vote being: Luetke, Westphal, Brown, Cappellini, Haynam,
Husman, (6) yeas; (0) nays. The motion carried.

Mr. Brown moved, Mr. Haynam seconded, that Ordinance 79-2013 be enacted as an
emergency measure as declared therein; roll call vote being: Westphal, Brown,
Cappellini, Haynam, Husman, Luetke, (6) yeas; (0) nays. The motion carried.

Ordinance 70-
2013, “,,.Stray
cat...pilot
program...$1,500

”»
.

Items for
GovDeals.com

Ordinance 79-
2013
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Minutes of the Meeting of Council

Qctober 21, 2013
Mayor Stough stated that Council will now consider agenda item 12,

After discussion regarding pending agreements with CVS Pharmacy regarding cross
access easements and ingress/egress driveway agreements, the setting of the public
hearing was tabled pending more information.

Mayor Stough stated that Council will now consider agenda item 13.

Mr, Luetke reported on the Employee & Community Relations meeting from 10/16/13
and 10/21/13,

Mr. Luetke moved, Mr. Haynam seconded to appoint Greg Feller as Council’s
appointment to the Community Reinvestment Areas Housing Council and to strongly
recommend Thomas Reynolds as the Housing Councils® appointed seat; roll call vote
being: Cappellini, Haynam, Husman, Luetke, Westphal, Brown, (6) yeas; (0) nays.
The motion carried.

Mr. Luetke moved, Mr. Haynam seconded to order legislation to re-appoint George
France as council’s appointment to the SAJARD Board; roll call vote being: Haynam,

Husman, Luetke, Westphal, Brown, Cappellini, (6) yeas; (0) nays. The motion carried.

Mr. Luetke moved, Mr. Haynam seconded to order legislation to re-appoint Norman
Ladd to the Board of Zoning Appeals for an additional term; roll call vote being:
Husman, Luetke, Westphal, Brown, Cappellini, Haynam, (6) yeas; (0} nays. The
motion carried.

Mayor Stough stated that Council will now consider added agenda item 13b.

Mrs. Westphal will confirm with Committee members to hold a Finance Committee
meeting for November 4, 2013 at 5:00p.m. to discuss the 2014 budget.

Mayor Stough stated that all items on the agenda had been considered.

Mrs. Westphal moved, Mr. Haynam seconded, that this meeting adjourn; all present
voting yea (6); (0) nays. The motion carried and the meeting adjourned 8:36 p.m.

Clerk of Council Mayor

CRA Housing
Council
Appointment....
Greg Feller.

Adjournment.




ORDINANCE NO. __80_-2013
REVISING THE ADMINISTRATIVE, DEPARTMENTAL AND
DIVISIONAL ORGANIZATION OF THE CITY AND THE CODIFIED
ORDINANCES THEREOF BY CREATING THE NEW PART-TIME
POSITION OF “ASSISTANT PROSECUTOR”; AMENDING SYLVANIA
CODIFIED ORDINANCE CHAPTER 131 - DEPARTMENT OF LAWTO
ADD THE PART-TIME POSITION OF “ASSISTANT PROSECUTOR”;
AMENDING SYLVANIA CODIFIED ORDINANCE SECTION 139.02(¢)(3)
TO SET THE SALARY OF THE ASSISTANT PROSECUTOR AT 340 PER
HOUR NOT TO EXCEED 24 HOURS PER WEEK EFFECTIVE JANUARY
1,2014; AND DECLARING AN EMERGENCY.

NOW, THEREFORE, BE IT ORDAINED by the Council of the City of Sylvania, Lucas

County, Ohio, members elected thereto concurring:

SECTION 1. That Sections 131.01 and 139.03(e)(3) of the Codified Ordinances of
Sylvania, 1979, as amended, be and it is, hereby further amended to read as set forth on the
attached “Exhibit A” effective January 1, 2014 and thereafier.

SECTION 2. It is hereby found and determined that all formal actions of this Council
concerning and relating to the passage of this Ordinance were adopted in an open meeting of this
Council, and that all deliberations of this Council and of any of its committees that resulted in such
formal action, were in meectings open to the public, in compliance with all legal requirements
including Section 121.22 of the Ohio Revised Code.

SECTION 3. That the Clerk of Council is hereby directed to post a copy of this
Ordinance in the Office of the Clerk of Council in the Municipal Building pursuant to ARTICLE
111, Section 12, of the Charter of this City.

SECTION 4. That this Ordinance is hereby declared to be an emergency measure
necessary for the immediate preservation of the public peace, health, safety, property and welfare
and for the further reason that the changes to the administrative structure of the City should be
made at the earliest possible time. Provided this Ordinance receives the affirmative vote of five (5)
or more members elected to Council, it shall take effect and be in force immediately upon its
passage and approval by the Mayor; otherwise, it shall take effect and be in force thirty (30) days
after it is approved by the Mayor or as otherwise provided by this Charter.

Vote dispensing with the second and third readings: Yeas Nays

Passed, , 2013, as an emergency measure.

President of Council



ATTEST:

Clerk of Council

APPROVED:

Mayor

Date

APPROVED AS TO FORM:

Director of Law




131.01 DEPARTMENT OF LAW ~ DIRECTOR, DIVISION OF PROSECUTION.

* * *

© The Department of Law shall have a Division of Prosecution comprised of one full-
fime prosecutor, one part-time assistant prosecutor, one Secretary 11, and one Secretary who will be
employed on a part-time basis, who shall serve under the direction of the Prosecutor. The
prosecutor and assistant prosecutor in the division of Prosecution shall be primarily responsible
for the prosecution of all City of Sylvania and State cases in Sylvania Municipal Court and the
cases of all municipalities with whom the City of Sylvania has contracted to provide prosecutorial
services, subject to the oversight of the Director of Law. The prosecutor and assistant prosecutor
shall be attorneys at law duly admitted to practice law in the State of Ohio. The prosecutor and
assistant prosecutor shall be appointed by the Mayor, subject to confirmation by a majority of the
members of Council, to serve until removed as provided in Section 5.0(c) of Article IV of the
Charter. The Mayor may appoint, on a case by case basis, such Special Prosecutors as may be
necessary when the prosecutor and/or assistant prosecutor has a potential conflict of interest or
there exists other legal grounds why the prosecutor should not prosecute a particular case. The
Prosecutor and Assistant Prosecutor shall be compensated in accordance with the provision made
for them in the Position and Compensation Plan. The Prosecutor shall submit reports to the
Director of Law at such frequency, in such detail and covering such matters as the Director shall
require.

(Ord. -2013. Passed -2013.)

“Exhibit A-1"




139.02(e}3) Compensation for elective and appointive officials. The following elective and
appointed officials which are not otherwise provided for in this chapter shall be
compensated as follows:

TITLE RATE
* *® *
Assistant Prosecutor $40 per hour not to exceed 24 hours per week commencing
January 1, 2014 and thereafter.
* * *
(Ord. -2013. Passed -2013.)

*Those persons in this subsection (e)(3) occupying the positions indicated above by an asterisk
after such position shall each have the sum of one thousand dollars ($1,000) paid and deposited by
the City to their respective credit in one of the City’s approved deferred compensation plans
annually commencing with the year 1991,

“Exhibit A-2”




ORDINANCE NO. _81 -2013
AUTHORIZING THE MAYOR AND DIRECTOR OF FINANCE OF THE
CITY OF SYLVANIA, OHIO, TO ENTER INTO AN AGREEMENT WITH
SYLVANIA TOWNSHIP FOR TRANSPORTING PRISONERS TO AND
FROM SYLVANIA MUNICIPAL COURT FROM THE LUCAS COUNTY
JAIL; APPROPRIATING FUNDS THEREFORE; AND DECLARING AN
EMERGENCY.

WHEREAS, the Lucas County Sheriff’s Office ceased providing prisoner transport to
and from Sylvania Municipal Court and the Lucas County Jail; and,

WHEREAS, Ordinance No. 8-2009, passed February 2, 2009, authorized the purchase of
equipment necessary for the implementation of video arraignments which has been installed,
however, there is still occasion for prisoners to be transported to and from Sylvania Municipal
Court and the Lucas County Jail; and,

WHEREAS, Ordinance No. 28-2009, passed March 16, 2009, authorized the Mayor and
Director of Finance to enter into an Agreement with Sylvania Township for the purpose of
transporting the City of Sylvania’s prisoners to and from Sylvania Municipal Court and the
Lucas County Jail at an annual cost to the city of $20,800; and,

WHEREAS, Ordinance No. 11-2010, passed February 1, 2010, authorized the Mayor and
Director of Finance to enter into an Agreement with Sylvania Township for the purpose of
transporting the City of Sylvania’s prisoners to and from Sylvania Municipal Court and the
Lucas County Jail at an annual cost to the City of $5,325; and,

WHEREAS, the Chief of Police has recommended the City enter into an Agreement with
Sylvania Township for prisoner transport at an annual cost to the City of Eight Thousand One
Hundred Eighty-Four Dollars ($8,184.00), a copy of which is attached hereto as “Exhibit A.”

NOW, THEREFORE BE IT ORDAINED by the Council of the City of Sylvania, Lucas

County, Ohio, members elected thereto concurring:



http:8,184.00

SECTION 1. That the Mayor and Director of Finance be, and they hereby are,
authorized to enter into, on behalf of this City, an Agreement in the form and substance of said
“Exhibit A” with Sylvania Township.

SECTION 2. That to provide funds for said services hereby authorized, there is hereby
appropriated from the GENERAL FUND from funds therein not heretofore appropriated to
Account No. 110-7210-51268 — Prisoner Support-Foreign Jail the total sum of Eight
Thousand One Hundred Eight-Four Dollars ($8,184.00).

SECTION 3. It is hereby found and determined that all formal actions of this Council
concerning and relating to the passage of this Ordinance were adopted in an open meeting of this
Council, and that all deliberations of this Council and of any of its committees that resulted in
such formal action, were in meetings open to the public, in compliance with all legal
requirements, including Section 121.22 of the Ohio Revised Code.

SECTION 4. That the Clerk of Council is hereby directed to post a copy of this
Ordinance in the Office of the Clerk of Council in the Municipal Building pursuant to ARTICLE
111, Section 12, of the Charter of this City.

SECTION 5. That this Ordinance is hereby declared to be an emergency measure
necessary for the immediate preservation of the public peace, health, safety, property and welfare
and for the further reason that the Agreement for prisoner transport should be entered into at the
earliest possible time. Provided this Ordinance receives the affirmative vote of five (§) or more
members elected to Council, it shall take effect and be in force immediately upon its passage and
approval by the Mayor; otherwise, it shall take effect and be in force thirty (30) days after 1t is
approved by the Mayor or as otherwise provided by the Charter.

Vote dispensing with the second and third readings: Yeas Nays

Passed, , 2013 as an emergency measure.

President of Council

ATTEST: APPROVED AS TO FORM:
Clerk of Couneil Director of Law
APPROVED:

Mayor

Date
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AGREEMENT

This Agreement is entered into this day of , 2013, by and
between the Township of Sylvania, Lucas County, OChio (hereafter the *“Township”) and the
Municipality of Sylvania, Lucas County, Ohio (hereafier the “Municipality™).

WITNESSETH:

WHEREAS, the Municipality desires to utilize the services of the Township to
transport petsons to and from the Sylvania Municipal Court and the Lucas County jail for purposes of
court proceedings, and

WHEREAS, the Township has agreed to assist in the transport of such persons.

NOW, THEREFORE, in consideration of the promises and conditions herein
contained, the parties agree as follows:

1. Services. The Township, by, through and under the direction of its Chief of
Police, agrees to transport any and all persons in the custody of the Municipality to and from the
Sylvania Municipal Court and the Lucas County jail for any and all court proceedings ordered by the
Court,

2. Term/Renewal. The Township will perform the above-noted transport services
beginning on February 1, 2014 and ending on January 31, 2015. This Agreement shall be
automatically renewed for additional one (1) year periods unless terminated pursuant to Section 3
below. Compensation to the Township for renewal periods shall be in accordance with Section 4
below.

3. Either party may terminate this Agreement by providing written notice to the
other party at least one (1) month prior to the effective date of termination. In the event of premature
termination, the compensation payable pursuant to Section 4 shall be prorated through the effective
date of termination.

4, In consideration for the transport services provided to it, the Municipality agrees
to pay to the Township the sum of Eight Thousand One Hundred Eighty-Four Dollars ($8,184.00). At
least two (2) months prior to the then effective termination date of the Agreement, the Township Chief
of Police, subject to approval by the Township Board of Trustees, shall submit to the Municipality’s
Chief of Police the cost of compensation for the ensuing year of the Agreement. Unless otherwise
agreed, it shall become the Compensation for the ensuing year, payable to the Township on or before
the then cffective date of termination.

5. While performing services under this Agreement, Township employees shall
remain exclusively in its employ and the Township shall be considered the employer for all purposes
including, but not limited to, rights and benefits pursuant to collective bargaining agreements and
issues relating to potential liability. Insofar as it is applicable to the operation of police departments,
Chapter 2744 of the Ohio Revised Code applies to members of the Township police department when
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they are rendering services outside their own political subdivision pursuant to this Agreement. Police
personnel acting under this Agreement outside of their political subdivision are also entitled to all
rights and benefits under Ohio Revised Code Sections 4123.01 to 4123.94 the same as if they were
performing police services within the Township.

6. This Agreement is subject to the express authorization of the Township Board of
Trustees and the Municipality’s Council.

Witness the signatures of the authorized officers of each party to this Agreement, each
of which has been authorized fo enter into this Agreement by either resolution or ordinance of its
governing body.

Date:
CITY OF SYLVANIA TOWNSHIP OF SYLVANIA
Bw: By:
Craig A. Stough, Mayor
By: Its:
Toby Schroyer, Director of Finance
Approved as to form:
James E. Moan, Law Director Law Director




ORDINANCE NO. _ 82 -2013

AUTHORIZING FLOWER HOSPITAL TO AFFIX BANNERS TO
UTILITY POLES ALONG MONROE STREET AND HARROUN ROAD;
AUTHORIZING THE DIRECTOR OF PUBLIC SERVICE TO INDICATE
SUCH APPROVAL ON BEHALF OF THE CITY OF SYLVANIA; AND
DECLARING AN EMERGENCY.

WHEREAS, Ordinance No. 1-2006, passed February 22, 2006, adopted a new Chapter
1166 - Sign Regulations to the Sylvania Codified Ordinances; and,

WHEREAS, Ordinance No. 37-2010, passed April 19, 2010, authorized Flower Hospital
to affix banners to utility poles along Monroe Street and Harroun Road for a period of twelve
months; and,

WHEREAS, Flower Hospital has submitted a request to affix street barmers to ufility
poles along Monroe Street and Harroun Road,

NOW, THEREFORE BE IT ORDINANCE by the Council of the City of Sylvania, Lucas
County, Ohio, ____ members elected thereto concurring:

SECTION 1. That the request of Flower Hospital to affix banners to utility poles along
Monroe Street and Harroun Road within the pubtlic right-of-way is hereby approved, provided

however, that the banners shall be removed within twelve months from the effective date of this
QOrdinance.

SECTION 2. That the Director of Public Service is authorized to inform Flower
Hospital of the City’s authorization of the placement of the banners.

SECTION 3. Itis hereby found and determined that all formal actions of this Council
concemning and relating to the passage of this Ordinance were adopted in an open meeting of this
council, and that all deliberations of this Council and of any of its committees that resulted in
such formal action, were in meetings open to the public, in compliance with all legal
requirements, including Section 121,22 of the Ohio Revised Code.

SECTION 4. That the Clerk of Council is hereby directed to post a copy of this
Ordinance in the Office of the Clerk of Council in the Municipal Building pursuant to ARTICLE
III, Section 12, of the Charter of this City.



SECTION 5. That this Ordinance is hereby declared to be an emergency measure
necessary for the immediate preservation of the public peace, health, safety, property and welfare
and for the further reason that permission should be granted immediately to provide for the
immediate hanging of the banners. Provided this Ordinance receives the affirmative vote of five
(5) or more members elected to Council, it shall take effect and be in force immediately upon its
passage and approval by the Mayor; otherwise, it shall take effect and be in force thirty (30) days
after it is approved by the Mayor or as otherwise provided by the Charter.

Vote dispensing with the second and third readings: Yeas Nays

Passed, , 2013, as an emergency measure,
President of Council

ATTEST: APPROVED AS TO FORM:

Clerk of Council Director of Law

APPROVED:

Mayor

Date
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City Of Sylvania

DEPARTMENT OF PUBLIC SERVICE
KEVIN G. ALLER, PE DIRECTOR

Qctober 29, 2013

To: The Mayor and Members of City Council

Re: City Water Rates

Dear Mayor and Members of Council:

The City of Toledo has announced planned water rate increases through the year 2018,
Therefore, our cost to provide water to our citizens will also increase. [ would like to
request a utilities committee meeting to review our suggested rate adjustments in
response to the City of Toledo’s upcoming rate increases.

Please call if you have any questions.

Sincerely,

Ay B

Kevin G. Aller, P.E.
Director of Public Service
KGA/dsw

6730 MONROE STREET » SYLVANIA, OHIO 43560-1948 - (419) 885-8965 « FAX (419) 885-0485
www.cityofsylvania.com
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DEPARTMENT OF PUBLIC SERVICE

KEVIN G, ALLER, PE DIRECTOR

October 31, 2013

To:  Mayor and Members of City Council

Re: OPWC Grant Application
Arbor Way Sanitary Sewer
Cadet Drive Water Main Replacement
Forestgate Street Reconstruction

Dear Mayor and Council Members:

The Arbor Way Sanitary Sewer is a project that has been requested by the area property owners.
A majority of the project costs will be assessed to those same owners, The estimated cost for
this praject is $325,000. We will be assessing 56% of the cost, or $225,720, and are requesting
permission to apply for Ohio Public Works Commission (OPWC) grant funds in the amount of
$99,280.

The Cadet Drive Water Main Replacement Project has been under consideration for some time.
This project involves replacing the water main between Acres Road and Domell Drive which has
broken several times in recent years. This disruption affects the entire neighborhood as well as
four businesses along Alexis Road. The estimated cost for this project is $216,000. We are
requesting permission to apply for OPWC grant funds in the amount of $116,860.

The Forestgate Court project has also been under consideration for some time. This court was
originally constructed of concrete and has seen much frost heave and subsequent repairs. The
estimated cost for this project is $155,000 and we are requesting permission to apply for OPWC
grant funds in the amount of $83,860.

6730 MONROE STREET « SYLVANIA, OHIOQ 43560-1948 « (419) 885-8965 « FAX (419) 885-0486
www._cityofsylvania.com
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To: Mayor and Members of City Council
Re: OPWC Grant Application
Arbor Way Sanitary Sewer
Cadet Drive Water Main Replacement

Forestgate Street Reconstruction
Page 2

The projects will be combined into one OPWC application as it is to the City’s benefit in order to
maximize our grant award. Therefore, a summary of the projects follows:

Total Cost: $696,000

Less Assessments {225,720%

Less OPWC {300.000)

City Cost $170,280 ($99,140 water, $71,140 capital)

We recommend proceeding with these projects as one OPWC application requesting $300,000.

Please call if you have any questions,

Sincerely,

f"/ -
evin G. Aller, P.E.

Director of Public Service
KGA/dsw




RESOLUTION NO. _16 _-2013
A RESOLUTION AUTHORIZING THE MAYOR AND DIRECTOR OF
FINANCE TO FILE A GRANT AFPLICATION WITH THE OHIO
PUBLIC WORKS COMMISSION FOR THE ARBOR WAY SANITARY
SEWER PROJECT, THE CADET DRIVE WATER MAIN
REPLACEMENT PROJECT AND THE FORESTGATE STREET
RECONSTRUCTION PROJECT; AND DECLARING AN EMERGENCY.,

WHEREAS, the Director of Public Service, by report dated October 31, 2013, has
requested permission to apply for Ohio Public Works Commission (“OPWC”) grant funding for
three projects; and,

WHEREAS, the Arbor Way Sanitary Sewer Project is a project that has been requested
by the property owners who recently sought and were granted annexation into the City to
facilitate the completion of this project; and,

WHEREAS, while a majority of the project costs will be assessed to the property owners,
the Director of Public Service has requested permission to apply for Ohio Public Works
Commission (“OPWC”) grant funds in the amount of $99,280 and the estimated cost for the
project is $325,000; and,

WHEREAS, the Cadet Drive Water Main Replacement Project has been under
consideration for some time and involves replacing the water main between Acres Road and
Dornell Drive which has broken several times in recent years; and,

WHEREAS, the Director of Public Service has indicated that the estimated cost for this
project is $216,000 and is seeking grant funding in the amount of $116,680; and,

WHEREAS, the Forestgate Street Reconstruction Project has also been under

consideration for some time as it was originally constructed of concrete and has seen much frost

heave and subsequent repairs; and,



WHEREAS, the Director of Public Service has indicated that the estimated cost for this
project is 155,000 and is seeking grant funding in the amount of $83,860.
NOW, THEREFORE BE IT RESOLVED by the Council of the City of Sylvania, Lucas

County, Ohio, members elected thereto concurring:

SECTION 1. That the Mayor and Director of Finance of the City of Sylvania are hereby
authorized to file an application for OPWC grant funding for the Arbor Way Sanitary Sewer
Project, the Cadet Drive Water Main Replacement Project and the Forestgate Street
Reconstruction Project.

SECTION 2. It is hereby found and determined that for all formal actions of this
Council concerning and relating to the passage of this Resolution were adopted in an open
meeting of this Council, and that all deliberations of this Council and of any of its committees
that resulted in such formal action, were in meetings open to the public, in compliance with all
legal requirements, including Section 121.22 of the Ohio Revised Code.

SECTION 3. That the Clerk of Council is hereby directed to post a copy of this
Resolution in the office of the Clerk of Council inn the Municipal Building pursuant to ARTICLE
ITI, Section 12 of the Charter of this City.

SECTION 4. That this Resolution is hereby declared to be an emergency measure
necessary for the immediate preservation of the public peace, health, safety, property and welfare
and for the further reason that the City should file its application for the grant immediately and
and therefore this Resolution should be made effective immediately, Provided this Resolution
receives the affirmative vote of five (5) or more members elected to Council, it shall take effect
and be in force immediately upon its passage and approval by the Mayor; otherwise, it shall take
effect and be in force thirty (30) days afier it is approved by the Mayor or as otherwise provided
by the Charter.

Vote dispensing with the second and third readings: Yeas Nays
Passed, , 2013, as an emergency measure.

President of Council
ATTEST:

APPROVED AS TO FORM:
Clerk of Council

Director of Law
APPROVED:
Mayor

Date
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RESOLUTION NO. __17 -2013

RE-APPOINTING GEORGE FRANCE TO THE BOARD OF
TRUSTEES OF SYLVANIA AREA JOINT RECREATION
DISTRICT (SAJRD) FOR A THREE YEAR TERM TO EXPIRE ON
DECEMBER 31, 2016; AND DECLARING AN EMERGENCY,

WHEREAS, this Council, by Resolution No. 3-20085, passed January 3, 2005, re-
appointed George France to the Board of Trustees of the Sylvania Area Joint Recreation District
for a three-year term expiring December 3 1, 2007; and,

WHEREAS, this Council, by Resolution No. 20-2007, passed December 17, 2007, re-
appointed George France to the Board of Trustees of the Sylvania Area Joint Recreation District
for a three-year term expiring December 31, 2010; and,

WHEREAS, this Council, by Resclution No. 3-2011, passed January 3, 2011, re-
appointed George France to the Board of Trustees of the Sylvania Area Joint Recreation District
for a three-year term expiring December 31, 2013; and,

WHEREAS, Mr. France has expressed his desire to be re-appointed to the Board of
Trustees of the Sylvania Area Joint Recreation District for an additional three-year term expiring
December 31, 2016 and the Community Relations Committee and the Mayor have recommended
Mr. France’s re-appointment.

NOW, THEREFORE, BE IT RESOLVED by the Council of the City of Sylvania, Lucas
County, Ohio,  members elected thereto concurring:

SECTION 1. That George France is hereby re-appointed to the Board of Trustees of
Sylvania Area Joint Recreation District for a three-year term expiring December 31, 2016.

SECTION 2. That the Clerk of Council be, and she hereby is, directed to certify a copy



of this Resolution to Sylvania Area Joint Recreation District.

SECTION 3. It is hereby found and determined that all formal actions of this Council
concerning and relating to the passage of this Resolution were adopted in an open meeting of this
Council, and that all deliberations of this Council and of any of its committees that resulted in
such formal action, were in meetings open to the public, in compliance with all legal
requirements, including Section 121.22 of the Ohio Revised Code.

SECTION 4. That the Clerk of Council is hereby directed to post a copy of this
Resolution in the Office of the Clerk of Council in the Municipal Building pursuant to ARTICLE
III, Section 12, of the Charter of this City.

SECTION 8. That this Resolution is hereby declared (o be an emergency measure
necessary for the immediate preservation of the public peace, health, safety, property and welfare
and for the reason that an open position on the Board of Trustees of the Sylvania Area Joint
Recreation District required to be filled now so that said Board will be fully constituted at the
earliest possible time. Provided this Resolution receives the affirmative vote of five (§) or more
members elected to Council, it shall take effect and be in force immediately upon its passage and
approval by the Mayor; otherwise, it shall take effect and be in force thirty (30) days after it is
approved by the Mayor or as otherwise provided by the Charter.

Vote dispensing with the second and third readings: Yeas Nays

Passed, , 2013 as an emergency measure.

President of Council
ATTEST:

Clerk of Council

APPROVED:

Mayor

Date

APPROVED AS TO FORM:

Director of Law



RESOLUTION NO. _ 18 -2013

RE-APPOINTING NORMAN R. LADD TO THE ZONING BOARD OF
APPEALS FOR A THREE YEAR TERM EXPIRING DECEMBER 31,
2016; AND DECLARING AN EMERGENCY,

WHEREAS, Resolution No. 12-2010, passed by Sylvania City Council on April 5, 2010,
appointed Norman R. Ladd to the Zoning Board of Appeals to fill the unexpired term of Karen
Smith, which expired on December 31, 2010; and,

WHEREAS, Resolution No. 4-2011, passed January 3, 2011, re-appointed Norman R.
Ladd to the Zoning Board of Appeals for a three-year term expiring December 31, 2013; and,

WHEREAS, the Employee and Community Relations Committee met and thereafter
recommended that Norman R. Ladd be re-appointed to the Zoning Board of Appeals for a term
ending December 31, 2016.

NOW, THEREFORE, BE IT RESOLVED by the Council of the City of Sylvania, Lucas
County, Ohio,  members elected thereto concurring:

SECTION 1. That Norman R. Ladd is hereby re-appointed to the Zoning Board of
Appeals for a term ending December 31, 2016,

SECTION 2. That the Clerk of Council be, and she hereby is, directed to certify a copy
of this Resolution to the Secretary of the Zoning Board of Appeals.

SECTION 3. It is hereby found and determined that all formal actions of this Council
concerning and relating to the passage of this Resolution were adopted in an open meeting of this
Council, and that all deliberations of this Council and of any of its committees that resulted in
such formal action, were in meetings open to the public, in compliance with all legal
requirements, including Section 121.22 of the Ohio Revised Code.

SECTION 4. That the Clerk of Council is hereby directed to post a copy of this
Resolution in the Office of the Clerk of Couneil in the Municipal Building pursuant to ARTICLE
II, Section 12, of the Charter of this City.

SECTION 5. That this Resolution is hereby declared to be an emergency measure
necessary for the immediate preservation of the public peace, health, safety, property and welfare
and for the reason that the appointment to the Zoning Board of Appeals should be made
immediately to provide for all of the seats of the Board to be filled. Provided this Resclution

I



receives the affirmative vote of five (5) or more members elected to Council, it shall take effect
and be in force immediately upon its passage and approval by the Mayor; otherwise, it shall take
effect and be in force thirty (30) days after it is approved by the Mayor or as otherwise

provided by the Charter.

Passed, , 2013, as an emergency measure.

President of Council

ATTEST:

Clerk of Council

APPROVED:

Mayor

Date

APPROVED AS TO FORM:

Director of Law



RESOLUTION NO. _19 ~2013

—aniiy

APPOINTING GREG FELLER AS CITY COUNCIL’S
REPRESENTATIVE TO THE HOUSING COUNCILS FOR COMMUNITY
REINVESTMENT AREA NOS. 1, 6 AND 8 FOR A THREE YEAR TERM
EXPIRING DECEMBER 31, 2016; AND DECLARING AN EMERGENCY.

WHEREAS, Resolution No. 9-2013, passed by Sylvania City Council on July 15, 2013,
established the procedure for Sylvania City Council’s appointments to the Community
Reinvestment Area (“CRA”™) Housing Councils; and,

WHEREAS, at the October 18, 2013 meeting of Sylvania City Council, the Employee
and Community Relations Committee reported that it met to consider the candidates interested in
serving on the Housing Councils and thereafter recommended that Greg Feller be appointed as
City Council’s representative to the Housing Councils for CRA Nos. 1, 6 and 8 for a three-year
term expiring December 31, 2016.

NOW, THEREFORE, BE IT RESOLVED by the Council of the City of Sylvania, Lucas
County, Ohic,  members alact@d thereto concurring:

SECTION 1. That Greg Feller is hereby appointed as City Council’s representative to
the Housing Councils for CRA Nos. 1, 6 and 8 for a term ending December 31, 2016,

SECTION 2. That the Clerk of Council be, and she hereby is, directed to certify a copy
of this Resolution to the Housing Officer for CRA Nos. 1, 6 and 8.

SECTION 3, It is hereby found and determined that all formal actions of this Council
concerning and relating to the passage of this Resolution were adopted in an open meeting of this
Coungil, and that all deliberations of this Council and of any of its committees that resulted in
such formal action, were in meetings open to the public, in compliance with all legal
requirements, including Section 121.22 of the Ohio Revised Code.

SECTION 4. That the Clerk of Council is hereby directed to post a copy of this
Resolution in the Office of the Clerk of Council in the Municipal Building pursuant to ARTICLE
111, Section 12, of the Charter of this Clity.

SECTION 5. That this Resolution is hereby declared to be an emergency measure
necessary for the immediate preservation of the public peace, health, safety, property and welfare
and for the reason that the appointment to the Housing Councils for CRA Nos. 1, 6 and 8 should

I3



be made immediately to provide for all of the seats of the Board to be filled. Provided this
Resolution receives the affirmative vote of five (5) or more members elected to Council, it shall
take effect and be in force immediately upon its passage and approval by the Mayor; otherwise, it
shall take effect and be in force thirty (30) days after it is approved by the Mayor or as otherwise
provided by the Charter,

Passed, , 2013, as an emergency measure.

President of Council

ATTEST:

Clerk of Council

APPROVED:

Mayor

Date

APPROVED AS TO FORM:

Director of Law
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City Of Sylvania

SYLVANIA CITY COUNCIL
SHARON M. BUCHER, CLERK

Diate: November 1, 2013

To: | Mayor Craig Stough and City Council Members
From: Sharon Bucher, Clerk of Council

Subject: 2014 Meeting Schedule

The following holidays fall on a regular Monday night Council meeting in 2014:

January 20  Martin Luther King, Jr.’s Birthday
February 17 Presidents’ Day
September 1  Labor Day

Council should consider on what alternate days these meeting will be held.
Also, pursuant to Article 111, Section 9.0 MEETINGS of the Sylvania City Charter, Council may

dispense with one of its regular meetings in the months of July and August. Council may wish to
consider cancelling one or two of its summer meeting now or later in the calendar year.

6730 MONROE STREET * SYLVANIA, OHIO 43580-1948 - (419) 885-8930+~ FAX (567) 455-0718
www.cityofsylvania.com
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ity Of Sylvania
SYLVANIA CITY COUNCIL
SHARON M. BUCHER, CLERK

To:  Mayor Craig A. Stough and Members of City Council

From: Sharon Bucher, Clerk of Council

Certificate of Notice
PD-3-2013, Flower Hospital

The undersigned Clerk of Council hereby certifies as follows:

A. Thirty (30) days of time and place of public hearing was published in the
Toledo Blade on September 30, 2013,

B. Written notice of hearing was mailed by first class mail, twenty (20} or
more days prior to the scheduled hearing date to all owners of property
within, contiguous to, and directly across the street from the subject
parcel or parcels, which owners, so notified, are listed as follows:

Owner Property Address Owner Address
See attached listing. (1 page)

6\\@%{\%&4 (D@\ (7/97} /3

Clerk of Council "Date

6730 MONROE STREET « SYLVANIA, OHIO 43560-1948 + (419) 885-8930 « FAX (567) 455-0718
www.cityofsylvania.com
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CITY OF SYLVANIA
DEPARTMENT OF PUBLIC SERVICE

<, . ‘? PLANNED DEVELOPMENT AMENDMENT FOR FLOWER HOSPITAL (HEARTLAND)
e 4N PROPERTY OWNER NOTIFICATION LIST
City of Sylvania
NO. ADDRESS OWNER MAILNG ADDRESS CITY STATE Al 4
1 |534% Barroun Road Terey L Lubring 5341 Harroun Road Sylvania OH 43560
2 {5329 Harroun Road lo-Anne Gembolis $329 Harroun Road Sylvania OH 43560
3 15319 Harroun Road Joseph R. & Cindy L. Mehling 5319 Harroun Road Sylvania CH 43560
4 5307 Harroun Road Patricia Ortman 6310 Ravine Drive Sylvanta OHt A3560
§ 15238 Harroun Road Flower Hospital Foundation 5200 Harroun Road Sylvania OH 43560
6 |5227 Harroun Road {reater Metropolitan Title, LLC P.0D. Box 8827 Totedo O 43623
7 16312 Oakland Court Federal Natlonal Mortgage Association 6312 Oakland Court Sylvanla OH 43580
& {6311 Qakland Court Norman A, & Jeanna L Koenigseker 6311 Oakland Court Sylvania OH 43550
9 {5143 Harroun Read lohn 5. Rightmyer 5143 Harrcun Road Sylvania OH 42560
10 {5123 Harroun Road Carol L, Van Tuinen 5123 Harroun Road Sylvanta OH 43580
11 {5111 Harroun Road Judith A, Koles 5111 Harroun Road Sylvania OH 43550
10 {5101 Harroun Road Robert M. Lubell & Stephante G, Grand-Lubell 5101 Harroun Road Sylvania OH 43560
11 5055 Harroun Road Pamela & Donald Roork 5055 Harroun Road Sylvania OH 43560
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1 Fact Sheet
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The Threat of Asian Carp

Our Great Lakes are in danger from invasive species

Sandra Cobb

People come from far and wide to visit
Ohio's Lake Erie shoreline, They come

ta fish, swim, boat, and admire nature’s
beauty. They also come to spend monev.

Tourism accounted for over $10 bitlion
in sales on Ohio’s Lake Erie shore 2009,
with $300 million spent just on fishing.
This economic infusion was responsible
for 114,000 Ohio jobs in zco9—more
than Wal-Mart, the Cleveland Clinic,
and the Wright-Fatterson Air Force Base
combined.

The Great Lakes are a national treastire
as well as an economic gold mine, They
are the world’s largest source of fresh
water, and home to a $7 hillion sport
and commercial fishing industry and a
%16 billion recreational boating industry,
In Ghio alone, the recreational boating
industry contributes the equivalent of
26,000 full-time jobs and $3.5 billion in
economic activity.

Over the past few decades, the Great
Lakes have been ecologically traumatized
by 185 invasive species, which have
already cost the region over $2c0 million
in damage and control costs,

As just one example, facilities that draw
in {arge amounts of water from Lake Erje
have spent $400,000 each year to remove
invasive species such as 2ebra and
quagga mussels from their intake pipes.

Lake Erie, the shatlowest and warmest
of the Great Lakes, is also the most
biologically diverse and productive

Lake. It is the walleve capital of the
wotld, and produces more fish for human
consumption than all of the other Great
Lakes combined.

Because it is so biologically productive,
Lake Erie has the most to gain from
restoration efforts, and the most to lose
from potential ecologicat devastation.

A New Threat

Spawning populations of Asian carp, also
kniown as silver and bighead carp, are just
miles from the Great Lakes, threatening to
decimate the Great Lakes’ ecology.

These veracious fish can weigh up to 40
ths, about the size of a five-year-old child.
Some even grow to 100 Ibs, eating huge
amounts of plankton each day.

Juvenile game fish such as trout, walleye,
and salmon depend on this plankton, and

when these carp move in, the native game
fish die out.

If Asian carp establish a foothold,
recreational and commercial fishing in
Lake Erie will be devastated. Ifthese
invaders make it past our barriers, the
Great Lakes could suffer the same fate as
parts of the Missouri river, where more
than 90% of all fish are Asian carp.!

{rontinued)

For more information
contact:

Ohip Envirgrimental Council
1297 Grandview Ave, Suite 201
Calumbus, Ohig 43212

tel (614) 487-7506
fax (614) 487-7510

e-mail OEC&theO5Corg
weh www.theOEC.org
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There carp are known to leap up to 10 feet
in the air when disturbed by the noise of
a boat motor. Imagine boating in an area
where 4o-pound fish might hit a child in
the head, breaking a nose or neck.

IF this scenario comes to pass, many of
424,000 Ohioans who have registered
boats on Lake Erie can expect physical
injury and property damage.

Some experts once thought that Asian
carp could not reproduce in the Great
Lakes.

But scientists now agree that suitable
Asian carp spawning conditions exists In
many parts of the watershed.

Lake Erie is considered the most
vulnerable of the Great Lakes, as Ohio's
Maumee, Black, Vermillion, Huron,

and Portage Rivers boast the right
combination of factors to become fertile
Asian Carp breeding grounds.

What Won't Work

The most direct path forthe camp to
enter the Great Lakes is through the
Chicago Area Waterway System, a series
of artificial canals that connect Lake
Michigan to the Mississippi River.

The U.5. Army Corps of Engineers has
enacted temporary measures to block
Asian carp from passing through the
canals while it studies a more permanent
solution.

These measures depend on three electric
barriers along the Ilinois River, which
work by sending an electric current
through the water to immaobilize or kill the
fish,

There are three main problems with the
electric barriers:

+ the barriers have proven ineffective on
small fish, such as young Asian carp.

» the barrier is less effective when fish
swim in the “electric shadow” that is

caused when a barge passes through
the barrier and reduces the voltage in
the area alongside the hull.

» electric barriers require maintenance
and constant operation, and they
are only effective under normal
conditions.

if we rely on the electric barrier for long
enough, it will fail. For example, it would
not function properly in the eventofa
widespread power outage or a severe
flood.

The Corps briefly experimented with
increasing the voltage to try to stop
smaller fish, but that experiment has
been shelved indefinitely.

And no barrier that requires constant
operation and maintenance can provide
the kind of permanent, worry-free
protection that is needed to ensure the
safety of the Great Lakes.

*hitp:/ /www.jsonline.com fnews/wisconsin/1z0417019.html
*hitp:/ Jwww.lrc.usace.army.mil/pao/Other_Pathways Preliminary_Risk_Characterization.pdf
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Not Just a Chicago
Problem

As ifthe problems in the Chicago area
waterway aren't enough, the Army
Corps has released a preliminary risk
assessment that identified other sites
where there is a “high” or “acute” risk
of tarp crossing into the Great Lakes
watershed.?

These sites include locations in
Minnesota, Indiana, and Chio. Although
temporary band-aid measures have been
taken in some of these areas, the Army
Corps study on permanent separation,
which represents the best hope to come
up with a workable long-term selution, is
not due for completion until 2015,

Asian carp do not just threaten the

Great Lakes, They threaten all of Ohio's
waterways and our fishing, boating, and
tourism industries. The fish are not yet
present in Ohio, but they are established
downstream in the Ohio River and could
move further north.

There is also & spawning population of
silver carp in the Wabash River, which is
a mile flood plain away from the Maumee
River. Both of these rivers are known

to occasionally fleod and mix waters,
putting the Great Lakes, Lake Erie, and
all Ohioans who enjoy recreating on the
water at risk,

Recommendation

Phaste: Boese Curless, 2000 “Lif% on Loke Brie® Award Winoe
c e eoa
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The only long-tarm solution to the threat
of Asian carp and other invasive species

is complete hydrological separation of the
Great Lakes and Mississippi River water
basins.

The Stop Asian Carp Act {(House
Resolution 892/Senate Bill 471) directs
the 1.5, Army Corps of Engineers to
speed up their study on how to achieve
hydrological separation of the Great
Lakes and Mississippl River basins,

it also calls on President Obamato
appoint an individual to oversee the study
to make sure it gets done quickly and

to change the focus of the study from
reducing the risk of species spreading

to preventing the exchange of harmful
species between the Mississippi basin
and the Great Lakes.

Please contact your Congressional
members by phone or email.

Congress Switchboard: (202) 224-3121
House Website: www.house.gov
Senate Website: www.senate.gov

Urge them to co-sponser the Stop Asian
Carp Act. In addition, ask them to request
that leadership and their colleagues
quickly enact this vital legislation.

Ohio Congressional members that are
current co-sponsors of this legislation
are Senator Brown and Representatives
Fudge, Kaptur, LaTouretie, and Sutton,

For more information please contact
Kristy Meyer, Director of Agricultural &
Clean Water Programs, at {614) 487-7506
or Kristy@theOEC.org.
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Significant Ongoing and
Emerging Issues

111 Introduction

The dynamic nature of Lake Erie means that things change, often unpredictably.
Section 2 describes how the isgues of concern in the lake have changed over time. Some
of the issues were resolved through memagement actions over a short period of time, while
others required fong-term and ongolng ranagement plans, Some goals, such as phosphorus
concentrations in the lake, were considered achieved unt] zebra mussels invaded and
concentrations began fluctuating again. The invasion of a host of sew non-native species
has created much alteration in the biological community. The ecosystem management
ohjectives for Lake Brie attempt to set goals for management actions In the areas of land
1se, AGLIent management, comtaminants, resource use and non-native invasive species, It
may be necessary to continually revisit these goals as new unexpected situations arise. This
section provides some insight into programs and problems that are enrrently important in
the Iake, as well as those that may be emerging as important future issues. The adaptive
management approach of che LaMP process accepts the fact that change is inevitable, The
ehallenge to the LaMP is to keep abreast of lake conditions, identify and encourage research
in areas needed to make the appropriate management decisions, and modify management
goals and actions when needed,

11.2 2003 Update on Non-Native Invasive Species in Lake
Erie (Prepared by Lynda D. Corkum & lgor A, Grigorovich,
University of Winidsor)

A detailed overview on the history of non-native invasive species in Lake Erie was
presented in Section 11 of the Lake Erie LaM¥P 2000 document. An update of ongoing
and emerging issues {including non-native invasive species) was presented 1n Section 10
of the 2002 Lake Erie LaMP report. This is the second update on the stats of non-native
invasive species (NIS} in Lake Ede. The material presenicd represents new information on
NIS (end anticipated invasions) as well as historical information that was not presented in
the previous reports.

Section 11:
Significant Ongming
and
Ernerging issues

C




Settinn ££:
Signiftlcant Dngaing
ane
Emerging fstues

Of the approximately 170 NIS in the Laurentan Great Lakes drainage basin {(A.
Ricciardi, McGill University, personal compmuanication), there are about 132 NIS inthe Lake
Erie watershed, inciuding: algae (20 species), submerged plants (8 species), marsh plants
(39 species), trees/shrubs (5 species), disease pathogens (3 species), molluses (12 species),
oligachaetes (9 species), crustaccans (9 species), other invertebrates {4 speeies), and fishes
{23 spaeies) (Leaeh 2001). The number of NIS is 4 conservative estimate because small
organisms, or those that are difficult to classify, are typically less well studied,

The increase in NIS during the 20% century is attributed to the shift from solid to water
batlast in cargo ships and to the opening of the St. Lawrence Scaway in 1959 (Milis et al.
1993). Ballast water discharge from shipy has been the primary vector for NIS entering the
Creat Pakes (Mills ctal. 1993). Despite voluntary (1985-1992) ar mandatory (1993 onward,
Unired States Coast Guard, 1993) eompliance with the ballast water exchange program,
the rate of NIS invoductions from 1989 to 1999 has tripled compared to the previous three
decades (Grigorovich et al. 2003a). Unforwunately, vessels with cargo designated with “no
ballast on board” (NOBOR) status are not subject to regulations even though these vessels
carry residual ballast water and associated organisms (Bailey et al. 2003). Berween 1981
and 2000, sbout 72% of NOBOB vessels made their first stop at Lake Erie ports where they
unloaded eargo and tock on Great Lakes water 1o compensate for thie loss in cargo weight
(Grigorovich ot al. 2003a). The mixing of water with residual sediment could result in
increased invasions, The Lake Huron-Lake Erie cortidor has been identified as one of the
four invasion “hotspots™ along with the Lake Erie-Lake Ontado corridor, the Lake Superior-
Huron corridor and the western engd of Lake Superior (Grigorovich et al. 2003a). The hotspots
represent less than 5.6% of the total Great Lakes water surface area, but account for more
than half of the NIS documented since 1959 (Grigorovich et al, 2003a).

Lake Erie ranks scoond to Lake Ontario (31 sites) of all Great Lakes for first records
of NIS. There bave been 22 sites in the open waters of Lake Erie where non-native invasive
aguatic anémals and protists were first reported (Table 11.1). Explanations for the large
number of NIS reported in the lower Great Lakes may be due to the intensive sampling in
the region, similar physical/chemical characteristics betveeen donor and recipient regions,
lake prodyctivity, and facilitation of invasion by previously established invaders. Given the
many species introductions into Lake Brie by buman activities, natural batriers to dispersion
and gene flow among the Great Lakes have been esscntially eliminated (de LaFontaine and
Costan 2002).

There have been reports of new invaders in Lake Ere. Protozoans (Rhizopoda),
Psarmpnonchiotus communis (two sites east of Wheatley to Rondeau on the north shore of
Lake Frie) and P, dziwnowii (castern Lake Erie), were reported in a 2002 survey of Lake Erie
(Nicholls and Maclsaac 20047, Tt is likely that these exryhaline species entered the Great
Lakes through ballast water, Psemmonolbiotus communis is pandemic, whereas P dziwnowii
was found only an the Polish coast of the Baltic Sea before it was reported in Grear Lakes
waters. A new species, Corythionella golemanskyi, also has been described. These three
species have been deseribed from several Great Lake locations where they occur in beach
sand. It is likely that these species became established long ago, but investigators simply
had not looked for them (Nicholls and MacTsaac 2004).

Lake Eric proper has 34 non-native invasive fish species and new species are likely to
enter the lake from the Mississippi drainage basin and from adjacent lakes. The common
carp {Cyprinus carpicy and goldfish (Carassius anratus) were likely the first introduced
fishes into the Great Lakes. Carp were intentionally inwoduced into the Great Lakes in
1879 as a food fish (Emery 1985). By the 1890s, carp were “very abundant in the Maumes
River at Toledo, Ohio and in the west cnd of Lake Erie” (Kirsch 1895). Carp are a nuisance
because they degrade Rabitat for native fish and waterfow! and feed on eggs of other fish
(Fuller et al. 1999). Goldfish, often cultured for bait and used in the aguatium trade, may
have been the first foreign fish te be introduced to North America {Cotrtenay et al. 1984).
Back-crossing and hybridization between goldfish and carp is common, In Lake Erie, hybrids
may be more abundant than either parental species (Trautman 1981). Western Lake Erie
has some of the largest populations of goldfish in the continental Udted States (Faller et
al. 1999), particularly in the shallawer waters aof the basin with dense vegetation and in the
low-gradient tribantaries of the lake (Trautraan 1981).




Table 1110 Norrnative Metazoans and Protists First Estabiished i Eake Erle Since the 1800s (Grigoravich et al.
2003k}, Taxonomic groups are listed from most ancient to mast advanced; species are isted in
alphabetical order within each taxonomic group. The Protista were reported in tiosts of other animals.

Nurmnber | Taxonomic Group Species Name Year of 1* Discovery | Location
1 Pratista Acineta nitocrae 1957 Lake Erie
2 Protista Glugea hertwigi 1960 Lake Erie
3 Protista Myxosoma cerebralis 1968 Ohio drainage, Lake Erie
4 Cnidaria Cordvlophora caspia 1958 Lake Erie
5 Cnidaria Craspedacusta sowerbyi 1933 Lake Erie
£ Bryozoa Lophopodella carteri 1934 Lake Erie
7 Mdollusca Cipangopahading japonica 1940 Lake Erie
8 Molkisca Corbicula fluminea 1980 Lake Erig
9 Mollusca Dreissena bugensis 1989 Port Colborne, Lake Erie
10 Mollusca Pisicfiurn moitessierianum 1885 Lake Erie
11 Annelida Barbidrilus paucisetus 200t Lake Erie
12 Annelida Potamothrix vejdovskyi 1965 Lake Erie
13 Annelida Pristina acuminata 1977 Lake Erie
14 Annelida Pristina longisoma 2001 Lake Erie
15 Annelida Psammoryctides barbatus 2001 Lake Erie
11 Crustacea Daphnia galeata 19805 Lake Erie
17 Crustacea Daphnls lumholtzi 1899 Lake Erig
iB8 Crustacea Echinogarnmarus ischnus 1994 Lake Erig
19 Crustacea Eurytemnora alfinis 1991 Lake Erie
20 Pisces Lepamis humilis 1928 Lake Erie
21 Pisces Oncorkynchus kisutch 1833 Lake Erie
22 Pisces Phenacobius mirabilis 1850 Ohio drainage, Lake Erie

There have been a few instanees of accidental pecurrences of other species of Asian
carp in Lake Erie. In 2000, there were uousual sightings of the Chinese bighead carp,
Hypophthalmichihys nobilis. On October 16, 2000, the third specimen ever of Chinese
bighead carp was caught in a trap net on the west side of Point Pelee in the western basin
of Lake Erie (T. Johnson, Ontario Ministry of Natural Resources, Wheatley, personal
commuaication). The fish is native (o eastern China and introduced into the United States in
1973, The 2000 sighting was probably the result of a fish escape from aquaculure ponds (T.
Iohnson, perscnal communication). In October 30, 2003, a grass carp (Clenopharyngodon
idelia) was canghr at the mouth of the Don River, Lake Ontario (Beth MacKay, OMNR,
personal communication). It is believed that this record was an isotated occurrence and that
there are no established populations of grass carp in the Great Lakes. Earlier (1985}, a grass
carp was reported from Lake Erie,

Southern U.S. fish farmers tntroduced several species of Asian carpto control vegetation
{grass carp), algal bleoms (bighead and silver carp) and snails {(black carp) in agnaculure
facilities. The grass carp, bighcad carp, silver carp (WypophathImichthys molirriz) and the
hlack carp (Myiopharyngodon piceus} bave been released and/or have escaped into the
wild. All of these species are large fish with adults ranging from 20 to 40 kg. Both bighead
carp and silver carp are moving upstream in the Mississippi and Olinois Rivers towards the
Great Lakes basin (Taylor et al. 2003), These specics of Asian carp will likely spread into
the Great Lakes if mechanisms are not established o stop their upstream spread. Bighead
and silver carp are a threat to Great Lakes fish because they filter and consume plankton. The
competition threat from these species exists for all fish because each fish species consumes
plankion early in development. There §s also anticipated competition between the Asian carp
and zdults of commercially important 1ake whitefish, Coregonus chipeaformis, and bloaters,
Coregonus hoyi, that rely on plankton,
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An electric barrier (energized in April 2002) on the Des Plaines River, Tllinois, was
designed 1o impede the exchange of organisms between the Great Lakes and Mississippi
basins. In addition to the electric barrier, other guidance systems (Sound Projection Aray,
SPA} are being tested to deter the species of Asian carp from upstream movement. The SPA
uses an air bubble curtain that creates a wall of sound that deters fish away from designazed
regions. This technique combined with a graduated electric field barrier was effective in
laboratory studies in repelling 83% of fish that attempted to cross the barrier (Tavlor «t 2l
2003). Field studies on the effectiveness of the clectric barrier in preventing fish passage
are on-going.

Kolar and Lodge (2002) used a quantitative model to predict potential invasive fishes
and their impact in the Laurentian Great Lakes. I introduged, five Ponto-Caspian fishes
will likely become established in the Great Lakes and are expected 1o spread gnickly (Table
11.2). Intenticnal introductions result from aquaculture, sport fishing, pet trade and hait
fishes, Three species (Eurasian minnow, Buropean perch and monkey goby) are currendy
in the water garden Or aquariwn trade in Burope.

Table 11.2:  Ponte-Caspian Fishes and Pet, 5port, Aquaculture and Balt Species Predicted to Become
Established tn the Great Lakes f Introduced {Kolar and Lodge 20032). Family names are listed

from most anclent to most derived groups.

and
Limprzing Bisget

Family Scientific name Cormumion name Unintentional Intentional
introductions Introductions
Clupeidae Clupeonelfa cultriventris Tyulka X
Cyprinidae Phoxinus phoxinus Eurasian minnow X
Cyprinidontidae Aphanius boyeri Black Sea silverside X
" [percidae Perca fluviatilis European perch X
Gobiidae Neogobius fluviatilis Monkey goby X

The non-native invasive round goby fish has continged to expand its range in the Great
Lakes basin. The fish entered western Lake Erie in 1993 and, since 1999, has occupied all
three basins of the lake. There were an estimated 14.5 billion round gobies in western Lake
Erie in 2001 (Johnson et al. 2003). Vidcography was the most effective tool (in comparison
with trawls or traps) used to determine the density of this bottom-dwelling species (Jobmson
et al. 2003). Lee (2003) determined that the round goby popnlation in western Lake Erie
consumes more than 2.6 x 10* tornes of benthic prey each year, 17% of which is represented
by invasive dreissenids. Clearly, zebra mussels (Dreissena polymorpha) and quagga mussels
(Dreissena bugensis) have facilitated the establishiment of the round goby.

Efforts in Great Lakes jurisdictions are being made (and more are needed) to control the
entry of non-native invasive species introduced through batlast water, canals and recreational
boating (Visirhelyi and Thomas 2003). However, there are relatively few practices in place
to control established invasive species without affecting non-target species or resuliing
in collateral environmental damage, Because auempts to eliminate a NIS throughout
an ecosystern are not possible, control programs are typically species and site specific.
“Introduciions, like gxtinctions, are forever” {Marsden 1993).

One recent example to develop an effective control measure focuses on reducing the
reproductive success of the round goby, Laboratory findings suppont the hypothesis that
mature female round gobies actively respond by moving to sex attractants released by
conspecific males (Corkum et al. 2003). It is expected that the application of this research
will Jead to the development of a conwrol strategy using natural pheromones to disrupt
reproductive behaviours of the invasive round goby. Because juvenile and adult round
gobies feed on cggs of several native fishes (lake trout, Chotkowski and Marsden 1999; Inke
sturgeon, Nichols et al. 2003; asd smallmouth bass, Steinhart et al. 2004), there is great
value in reducing the reproductive success of this invasive predator. The ultimate goal is to
develop a pheromone trap tha targets round gobies (and no other species) to be deployed
at known spawning locations of native fishes where round gobies co-pectr and are known
to prey on eggs of native fishes (Corkum et al. 2003).
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Photo; Enc Engbretson, U5, Fish & Wilslife Service

Although the focus of NIS in Lake Erie is on aquatic itvasive spacies, a metallic wood-
boring beete (Family, Buprestidae), known as the emerald ash borer (Agrilus planipennis),
has damaged millions of ash wees in the western Lake Prie drainage basin (Michigan,
Deparirnent of Agriculture Fact Sheet), The exotic beetle, native 1o Asia, was first discovered
in southeast Michigan in 2002, Tt has now spread to nerthwest and central Ohio. Many infested
trees i these areas have been cut down and turned. The beetle also has been reponed in
Windsor, Ontario, and is expanding throughout Essex County into southwestern Ontario,
A guarantine is established to help prevent the movement of ash wees and ash products
outside the infested regions, Evidence of infestation is the characteristic D-shaped beetle
exit holes on the branches and trunks on ash wrees. Although liule is known about the control
or management of this pest, research projects are cumrently underway.

Onece NIS colonize a waterbody, beeonte established, disperse and ultimately afTect
either native species or habitat, the managerment options fo control the species become more
limited at each step in the process (Kolar and Lodge 2002). In November 2001, Environment
Canada and the Ontario Ministry of Namral Resources organized a national workshop on
invasive alien species to identify issues in the management of invasive species. Since then,
the federal, provincial and territorial Ministers for Wildlife, Forests, and Fisheries and
Aguaculiure approved a “blueprint” for a National Plan and requested the establishment of
four working groupsinchuding: )invasive agnatic species; 2) terrestrial animals; 3) terrestrial
plants; and, 4) leadership and co-ordination. A discussion document was prepared, providing
a hicrarchical approach o respond to invasive alien species that prioritizes: 1) the prevention
of new invasions: 2) the early detection of new invaders; 3) rapid response 1o new invaders;
and, 4) the management of established and spreading invaders {containment, eradication,
and control) (Anonymous 2003) (Beth MacKay, OMNR, personal communication).

Public awareness efforts are essential in reporting, preventing and slowing the spread
of established non-native invading speciez. The Great Lakes Ses Grant Network in the
United States and the Ontario Fedcration of Anglers and Hunters in collaboration with the
Ontario Ministry of Natural Resonrces have established effective Invasive Species Awareness
programs {Dextrase 2002). There is a Great Lakes Panel on Aquatic Nuisance Species
1o develop and co-ordinate invasive species in the Great Lakes basin, For information,
contact the Great Lakes Commission web site {warwgle orgl, Sea Grant State Offices or
the Ontario Federation of Anglers and Hunters Invasive Species Hotline at 1-800-563-7711.
Tt is the ¢collabarative and co-operative efforts among the public, government ageucies,
non-government agencies, academic instifutions and industry that will result in effective
management of non-native invasive species (Dextrase 2002).
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11.3 Nutrients and the Food Web: a ——— T
Summary of the Lake Erie Trophic o " !
Status Study (Presented at the Lake Frie : "

Millennium Network Third Biennial .
Conference 2003, prepared by Jan K o

Ciborowski, University of Windsor) S o3

y . - o i

Long-term records relating to Lake Erie’s nuirient statos suggest §.° " L - . {

a process of reduced nutrient status. U.8. EPA’s water quality data | R =
show a downward trend of eutrophy (the Carlson Trophie State o . .
Index) for the perfod 1983-2000. Farthermore, concentrations of total | o l

phosphorus in the water, averaped over the whole year have been ’ .
falling by about 0.2 mg/m3yr. However, the amounts of nutrients
present i the water in early spring have continned o rise, extending
1o eight years a trend that was first seen in 1995, Much of the among-
year variation in the amount of phosphorus entering the lake over
the last few years is due to the intensity and timing of storms, which

i

:
cause flooding and erosion, rather than to municipal inputs. Data . *i
from the Jast several years indicate that more phosphorus is leaving § Yoy
Lake Erie in the waters of the Niagara River than is enteting the Lake. [ A

from the major tributaries.

The period of water turbidiey associated with spring s persisting 8
longer than formerly, The planktonic algal ¢ells are smaller than
they were in the 1980s, and there seem to be more algae during the
spring than in the late 1990s. However, zooplankien are not more
abundant than previously. Over the period 1991-2000, the biological demand for oxygen
in the boftom waters of Lake Brie’s central basin has not changed, when averaged over the
whole year. Biological oxygen demand of the sediments seems to Increase over the course
of the sumismer.

In summettime, light s penetrating deeper into the water - algae are now growing {and
producing oxygen) in the deep layers of the central basin and on the western and central
basin lake bottoms. Extensive layers of the filamentoas alga, Cladophorg are common
atong rocky shorelines aronnd the Lake. There is also more bacterial activity deep in the
waler, but there arc very few planktomic algae in the shallow water near shore, where zebra
mussels are most abandant. There is only limited evidence that the searcity of planktonic
algae is due to nuiient limitation, either in the spring, or later in summer. Microbes in the
water are more likely to be limited by the availability of carbon than by either pbosphorus or
nitrogen. Studies wo determine if the scarcity of wace metals sach as iron, copper or zinc may
be limiting algal production have been inconclusive. The picoplankton are most responsive
to experimental additions of these metals.

Populations of dreissenid (zebra and quagga) mussels and Heragenia mayflies are
steady or declining. The development of thick mais of algae along shorelines, especially
in the eastern and central basins, reduces the living space available for dreissenid mussels.
Zehra mussels have all but disappeared from eastem and central basing, being supplanted
by guagga mussels. Overall musset densities seem o be lower than in recent previous years,
possibly because there are 5o many gobies now in the lake, The diversity arad abundanee of
invertebrate animals, especially mayflies and net-spinning caddisflies in the wave-washed
zone of the shoreline, have dropped markedly since the Tast time they were surveyed in the
1970s,

The goby popalation in Lake Ere 1s large, but the numbers are quite a bit Jower than
they were two years ago. Most of the gobies occur in rocky and sandy arsas closer to shore
in all three basins. Gobies will fikely become an acceptable scurce of food for walleye.
Gobies are now common in the diets of almost all of the Lake Brie sponts fish,

Evidence seems to suggest that we are seeing new pathways of infernal eycling of
nutrients, likely caused by the activities of dreissenids, which may be allering the size
structure and dynamics of particles in Lake Erie. However, the consequences of physieal
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{weather-related) influences cannot be ruled ot as an accompanying explanation for the
apparent incressing frequency and extent of ceniral basin anoxia events. The persistent
periods of spring nubidity may be due (o the effects of heavy fall and winter storms, which
contribute more sediment for a given amount of precipitation than summer storms, Alsa,
cold water is more viscons than warns water, cansing particles to settie more slowly, Spring
water temperatures in 2002 and 2003 have been among the coldest on record, perhaps
partly accounting for the greater concentradons of spring nurbidity and possibly associated
nntrients,

11.4 Double-Crested Cormorants in the Great Lakes
{Prepared by Mike Bur, USGS)}

- = - - e

— st - T ™ - Double~crested cormorants
el ML e - e ~= -— grecolonial waterbirds thatbreed
- e T — o T T _T7 =~ in large colonigs, often mixed
. . . . - S S Y —-  with other species, and nest

T . . m_,--':_._ -~ e _____‘""t..: ot the ground or in trees. They

- TN e . T L -, - haveanexiensiverangein North

T . el T America, occurring throughout
- - : bE W 7T the interior as well as on both
—_— . : —__ ——- coasts. For the contiguous

""*.:..___l United States as a whole, the

- _ 7" breeding population increased at
- an average rate of 6.1% peryear
- - =~ from 1966 (0 1994, and now

T~ ™ae stands at approximatety 370,000
= = breeding pairs. The total rumber
=== of breeding and non-breeding
— ; ; — ¥ 38 birds is estimated at nearly
s | tvo million birds, Resident
i, $oL populations in the south-central
7‘_“‘ "§' United States disappeared ot
M declined throughout the middle
Qﬁf the 20th centory. The interior
and California po;miaaeas declined from 1950 to 1970 (Hateh 1995). However, by the late
1980s most populations were ingreasing {Jackson and Jackson 1995; Caner et al, 1995,
Krohn et al. 1995).

The first report of cormorant nesting on the Great Lakes occurred between 1943 and
1920, and by 1950 the breeding population was at 900 pairs {Weseloh et al. 1995). Human
persecution and environmental contaminants led to the virtual extinetion of cormorants on the
Great Lakes by the carly 1970s. From 1970 to 1991, the Great Lakes cormorant populadon
increased from 89 nests to toore than 38,000 nests. The population has increased at an anual
rate of 23% from 1990 to 1994 (Tyson et al. 1999). Major factors leading to an incregsg in
the Great Lakes population were reduced contaminants and persecution plss an sbundance
of prey fish (Weseloh et al. 1995; Blokpoel and Tessier 1996). By 2006 there were nearly
119,000 nesting pairs in the Great Lakes. On Lake Erie there has been a dramatic inerease
in the number of nests. In 1978, there were S8 nests; the nest count peaked at £9,000 in 2004
and, in 2007, the nest count was down to 16,050 Fipare 11.1).

‘With the burgeoning cormorant population there has been an increase in confliens with
cormrercial and sport fisheries in the Great Lakes. The commeon opinion of many fishers is
that cormorants have a negative impact on the fish comumunities. After increasing concems
arose, diet and related studies were conducted to identify impacts of cormorant feeding on
the Great Lakes fisheries. The effect of cormorants on fish populations in open waters is
less clear than at aguaculture facilities, Studies conducted worldwide have repeatedly shown
that while cormorants can, and often do, take fish species that are valued in commercial and
sport fisheries, those species usually comprise a very small proportion of the birds® diet, One
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Figurz 11.1: Total number of double-crested cormorant nests on Lake Erie
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study found thatin Lake Eric the number of these fish (Le., yellow perch, smallmouth bass,
and walleye} consumed by cormorants was less than 3% of the wotal consumed (Bur ¢t al.
1999, Other studies suggest that cormorants bave the ability to deplete fish populations in
localized areas Bumett 2001 Lantry et al. 1999; Rudstam et al. 2004).

I Canada, douhle-crested cormonnts are maraged wnder the authority of the provineial
agencies. The Ontario Ministry of Nataral Resources is currently conducting a research
program to assess the effects of cormorants on fish stocks, and is working with U1.8. s@ate
and federal agencies to manage cormorants where necessary and appropriate.

A major concemn is the adverse impacts cormarants have ot vegetation in nesting
colonies and roosting areas. These birds often inadvertently kill trees and vegetation with
their feces. Some of these areas include stands of uncomumon or rare species, such as the
Kentucky coffee tree (Gymnrocladus dioicus) remaining on most of the Lake Erie iglands,
Vegetation alteration may affect the ecological balance of an aréa and, to a lesser extent,
possibly lower property, recreational, and acsthetic values. Cormorants can affect other
colonial waterbirds at mixed and breeding colonies directly by physical displacement, and
indirectly by altering the vegetation (Trapp et al. 1999}, Lake Erie’s West Sister Island has
the largest colonial waterbird colony in the Great Lakes.

Since 1972, depredation permits allowing the taking of double-crested conmorants have
been authorized on & case-by-cage basis, wsually when negative impacts on aquaculure
opcrations and habitat have been demonstrated. Most permits were for birds ¢ausing
depredation problems at aguaculoare operations. The U.S. Departiment of Agriculture’s
Wildlife Services Drivision is responsible for documenting economic Tosses.

‘Fhe persistence of conflicts associated with double-crested cormorants, widespread
public and agency dissatistaction with the status guo, and the desire to develop a more
consistent and effective management sirategy for double-crested cormorants has steered the
1.8, Fish & Wildlife Service 1o the decision to prepare 3 national cormorant management
plan for the contignous United States. The purpose of the management plan for double-
crested cormoranis is threefold: to reduce resource conflicts associated with double-crested
cormorants in the contiguous United States; to enhance the flexibility of natural resousrce
agencies in dealing with double-crested cormorant-related resource conflicts; and o ensure
the conservation of healthy, viable double-crested cormorant populations.

Undex an Environmental Assessment, the puhtic resource depredation order anthorizes
States, Tribes, and ULS. Department of Agriculture’s Wildlife Services to manage amd control
double-crested cormorants to protect public resources (fish, wildlife, plants, and habitats).
The order allows control techniques to include egg oiling, egg and nest destruction, cervical
dislocation, shooting, and CO, asphyxiation. The order applies to 24 states including the
Lake Erie states: Michigan, Ohio, Pennsylvania and New York. Agencies acting under the
order must have landowner permission, may not adversely affect other migratory bird species
or threatenad and endangered species, and must satisfy anmaal reporting and evaluation



requirements. The USFWS will ensure the long-term conservation of cormorant poputations
through annual assessment of agency reports and regular population monitoring.

In recent years, namural resource agencies have conducted population reduction
procedures {e.g., egg oiling and shooting) (o reduce the populations of conmnorants on
the Greaf Lakes. Major justifications were to protect rare native vegetation and reduce
imipacts on colonial bird nesting habitats. Ohio implemented a double-crested cotmorant
damage management program in 2005. In the past two years Olio DNR, U.S. Department
of Agricultare’s Wildlife Services, and U.S. Fish & Wildlife Service initiated population
control measures on several islands in western Lake Frle, In 2006, the popalation of adult
cormorants was reduced by 5,868, and 3,579 cormorants were removed in 2007,

Congervation measures will also protect fish, other birds, vegetation, federally listed
threatened and endangered species, water quality, hurnan health, economic impacts, fish
hatcheries, property losses, and aesthetic values,

11.5  Status of the Fish Community (Prepared by Jeff Tyson, Ohio
Department of Natural Resources and Rich Drouin, Ontario
Ministry of Natural Resources)

Lake Frie's fisheries differ strongly from the other Great Lakes because the Lake Fre
fisheries rely predominantly upon natural reproduction of native species within the lake and
its tributaries. Rehabilitation of these environments is critical to restoration of biological
integrity of the Lake Brie ecosystem, The Lake Frie Commiuee of the Great Lakes Fishery
Commission has established Fish Community Goals and Objectives and Environmental
Ubjectives to dafine rehabilitation, and to recognize that the Lakewide Management Plan
is vital to recovery of ecosystem integrity, A healthy fish commmunity will be 2 measure of
restoration of that integrity.

Walleye is a critically important species to the ecology and fisheries of Lake Frie. As
a top predator with broad distribution, this species is expected to bring more stability to the
fish community, Information from tagging and genetics studies shows that the population
is composed of several distinet stocks. There are three major spawning sites in westemm
Lake Frie: the Maamee River, Sandusky River, and the island shoals. There are also three
major spawning areas in eastern Lake Erte! the New York shoreline, Grand River (ON) and
nearby shoals. The success of Lake Frie’s wallcye in reproduction depends on envitonmental
conditions at these sites {e.g., total suspended solids in the Maumee and Grand Rivers) and
other river and lake habitats that support the early life history of this species.

The walleve poptilation built up in the 1980s with the help of two very strong year
classcs, but began 3 long-term decline in the 1990s. The Lake Erie Committee of the Great
Lakes Fishery Commission recogrized the need o protect the reproductive potential of
the poprlation under the “Coordinated Percid Management Strategy.” Harvest levels were
reduced from 2001 o 2003 by Ontario, Michigan, Mew York, Ohip and Pennsgylvania.
Conservative harvest levels were established eartier in eastern Lake Eric (East Basin
Rehabilitation Plan 2000-04) in Ontario’s jurisdiction.

Subsequent to implementation of the Coordinated Percid Management Stoategy, the Lake
Erie Commines has developed a Walleye Management Plan with an exploitation strategy that
is tied to population abundance, At lower population levels, exploitation rates are reduced
significantly, while at higher abundances exploitation rates are higher. The intent of this
exploitation strategy is w roduee fishing mortality atlow shundances to enhance the recovery
of the population to sustainable levels. A stong vear class of walleye i 2003 provided
the potential t bring the population back ap to desirable levels; however, recruitment of
subsequent year classes has been well below long-term avevages. In accordance with the
Walleye Management Plan it will be necessary 1o have the new expleitation strategy in place
for several years to determine whether the strategy adequately addresses overall walleye
ahlmndance and fish corrmunity stability.

The yellow perch population in Lake Erie also declined in the 1990s, but its recovery
began with the strong 1996-year class in the wesiems and contral basins. A strong year
class in 1998 has supported recovery in eastern Lake Erie. Recovery in all three basing hag
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continued with strong year
classes in 2001 and 2003, The o
Lake Ene Committes is alse
in the process of developing |
a Fisheries Management Plan B
and exploitation strategy for
yellow perch that is similar S
to the Walleye Management JiE.
Plan. '

Lake tront is an imypxostant J
top predator for the cold-
water fish community in
castern Lake Frie. The species
is being re-cstablished by
stocking. Survival of stocked
fish was depressed in the B
1990s, but has improved in
recent years, Recenty, linde s e
natural reproduction has been documented for lake trout. Other stocking strategies, as well
as different sirains, are being explored by the Lake Erle Committee,

Like walleye, lake whitefish had a strong year-class in 2003, Lake herring have been
rare in Lake Erie since the early 1960s. While they are still considered to be rare, there are
signs that 2 slow increase in the lzke herring population is occuring,

The current state of Lake Erie’s fisheries and strategies for coondinated management
will be published by the Great Lakes Fishery Comenission in a “State of the Lake” report
due out in 2008.

11.6 Cyanobactetia (Prepared by Thomas Bridgeman, University
of Toledo and Julie Letterhos, Ohio EPA)

Blooms of cyanobacteria (blue-green algae) are again beeoming noticeable at certain
places and times. Some species produce chericals that are potent wXing to bumans and
wildlife. Others create a nuisance for aesthetics, recreational use and cause taste and odor
problems in drinking water.

In the 1960s and 1970s, cyanobacteria blooms were commonplace in Lake Ere.
Shorelines were often ritnmed in the color agua, and offshore waters were thick with algae
in the warm calm months of Angust and Septernber. As Lake Erie began to respond o the
efforts of phosphorus reduction, and phosphorus levels dropped toward the limits promoted
by research under the Great Lakes Water Quality Agreement, eyanobacteria blooms decreased
and then disappeared altogether.

Quite suddenly and snexpectedly, cyanobacteria blooms recurred in the western basin
in 1993, This fime the blooms were dominated by Microcystis aeruginesa, a non-nirogen-
fixing species that produces the hepatoroxin microcystin. Past blooms were dominated by
nitrogen-fixing species such as Anabaena and Aphanizomenon. It was suspected that the
blooms were associated with ecological changes in the system brought about by dreissenids
and potentially with a changing P/N mtio in the lake.

Blooms of Microcystis did not oceur in 1996 or 1997, but remumed in 1998, and
have occurred to varying extent every year since 2001, Microcystis blooms in 2003 were
particularly beavy, not just in the western basin, but also in the central basin (Figure 11.2).
‘The percent biomass of cyanobacteria iz also increasing in the eastern basin. Year to year
variztion in bloom intensity may be influenced by annual variation in weather patterns but,
overall, the recurrence of open-water algal blooms, along with the expanded areas of anoxia
and hypoxia in the central basin, is suggesting a change in eutrophy in paris of the lake. In
addition to potential hepatotoxins produced by Microcysris species, other toxic compounds
have been identified in Lake Erie waters associated with other species of cyanobacteria.
Cyanobacterial taste, odot and biomass issues have also occtrred.
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In 2006 and 2007, large blooms of the benthic, mat-forming cyanobacteria species
Lynghya wollei ocourmed along the shoreline of Maumee Bay. Although L. wollei is not
necessarily now to Lake Erie, such massive blooms were previously unknown in the lake,
suggesting a further change in the ecosystem. Mats have washed up on the shore and
created a substrate upon which vegetation has taken hold (Figare 11.2a), Massive amounts

Figure 11.2: Migogystis bloom in the Western Basin, August 18, 2003 (LANDSAT 7
§H§agej

)ri h-t
H ;F "?' ”a " %

¥ i’ -ﬂr - ; . :
g'.-sgj&" i - i Jecon 11
S ;,’i& T i 4 : Sipnificant Onigolog
ard
Emerging issues

=ur

Figurc 11.2a: Lyngbya wollei mats along the Maumce Bay shoreline
(Sandy Bihn, Western Basin Waterkeeper}
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of Lynghya create a strong odor and impact the use of beaches and nearshore aress where
they accurnuiate.

The University of Toledo, NOAA’s Ureat Lakes Environmental Research Laboratory,
the Ohio Depariment of Nataral Resources and other academic researchers ars contimiing
10 track the ocourrence of Microcysis, Lynpbyae and other cyanobacieria as well as the status
of other components of the plankton community in various Lake Erie locations. There is a
continuing need to domore research to better undersiand the biology of cyanobacteria and the
causes of their blooms. Several such investigations are correndy underway, Samples collected
in varipus open-water areas reveated a correlation between locations where blue-green algal
pigments wers most abundant and places where dreissenid nmssels were abundant. There is
aneed to track the distribution and incidence of such blooms to improve cur understanding
of their risk to human and animal health. Increasing tributary loads of dissolved, bioavailable
phosphorus may also be contributing 1o the increased algal growth.

Although hpman poisoning by ingestion of cyancbacterial toxins is very unlikely in
Lake Erie waters, direct contact with water containing noticeable amounts of cyanobacteria
should be avoided. Prolonged contact with mats that have washed up along the shore should
also be avoided becaunse of the potential of these species to cause skin irritation or harhour
other bacteria,

11.7 Cladophora {(Prepared by Scott Higgins, Universily of
Waterloo and Todd Howell, Ontario Ministry of the
Environment)

Cladophora glpmerata iz a Glainentons green alga that grows attached to rocky Iske
bottoms and man-moade stractures in relatively well illuminated and alkaline waters. Ttwas
first identified in western Lake Frie {n 1848, While Cladophora has a ubiguitous digtribution
throughout the Lanrentian Great Lakes and associated tributaries, historical “nuisance’
growths were most often associated with exeessive phosphoras loading. Wherte Cladophora
growths are extensive the blooms are followed by a major sloughing, or dieback, event where
filaments detach from the lake bottom: and become free foating. Floating Cladophora mats
tangle fishing nets, reducing their ¢fficiency and increasing downtime for net-¢leaning, and
are a potential hazard for switnmers. The mats also clog intake screens of municipal and
industrial water intakes (IJC 2003; Kraft 1993; Michard 2005} increasing maintenance
costs and sometimes resulting in costly short-term shut-downs. Shoreline accumulations
of decaying Cladophorg release obnoxious odors, reducing shoreline property values, the
aesthetic value of beaches and associated tourism. Recent research by Byappanahalli et al.
{2003) has documented high concentrations and survival rates (>6 months at 5°Cy of E. coli
within shoreline accumulations of Cladophora. This research indicates that Cladophora
muats are a potential source of E. coli to recreational waters, potentially confusing the use of
E. coli 38 an indicator organism for pathogens derived from fecal material.

Cladophora filaments require hard surfaces such as roeky lake bottoms or man-made
siructures such as piers or breakwalls for attachment. Significant areas of shallow bedrock
are restricied to the castorn basin, portions of the central basin’s southern shoreling, and
islands of the western basin. Man-made structures, however, are commeon to all basins,

The most recent systematic Cladophora surveys (1995-2002) by Howell (1998) and
Higgins et al, (2005b)Y have been restricted to the eastern basin. Across the northern shoreline
of the east basin dense Clodophora mats were found over 96% of available rocky lake
bottom (Figure 11.3) and were not spadally limited to nutrient point sources such as the
mouths of tributaries or sewage reatment outfalls. The standing hiomass of Cladophora
along this reach of shoreline was ¢stimated 1o be 11,000 tonnes {dry weight). Shoreline
accumulations of Cladophora {Figure 11.4) were common during July and August, causing
noxious odors and prompting numerous complaints from local homeowners, Heavy shoreline
accumulations of Cladophora were also noted glong the southern shorclines of eastern Lake
Erie in Dunkirk, NY {Obert 2003).




Figure 11.3: Underwater photograph of Lake
Erie fake bottom overlain with
Cledophorg. Photo taken at Grant
Point, 2 m dopth, July 2003,

Figure 11.4: Shoreline {owing by Cadophora in
- i eastern Lake Efz& Phioto taken
e e e approximately 2 ke south of
I R Ee L Pearcck Point, August 2001,

R Cers iz

(4-»;, *:;’ "

Jsfm

In the central basin, persistent shoreline fouling by Cladophora has besn noted in
Rondeau Bay, Oneario (Shepley 1996), Cleveland, OH (Kraft 1993), and Pennsylvania
shorglines (GLRR 2001). Data for other areas are not available. In the western basin,
Cladophora is carrently found growing on bedrock areas surrounding offshore islands, and
on man-made structures at the basin perimeter, However, to date no complaints from area
residents have ocaurred regarding Cladophora fouling of shorelines in the western basin,

The depth distribution of Cladophora is related to light availability, and the maximum
depth of colonization in eastern Lake Erie was approzimately 15 metres. The biomass of
Cladophora at shallow depths (<3 m) was found to be similar 1o levels during the 1960s
and 1970s (median value 176 g DM ar?). Depth integrated biomass likely increaged due
to increases in water clanity caused by zebra and quagga mussels. A Cladophora growth
model {Canale and Auer 1982), originally developed on Lake Huron, was revised and
validated in eastern Lake Erie (Higgins et al, 20053). The model predicted that Cladophora
growth was highly sensitive 10 soluble phosphorus concentrations during the spring and
that reductions in ambient phosphorus concentrations would significantly reduce bloom
occurrences.  The modeling results were supported by direct evidence, indicating that
phosphorus concentrations within Cladophora tissues rapidly declined to critical levels by
early surmumer. A preliminary phosphorus addition study using slow release nutrient agar
also suggested Cladophora growth and hiomass accrual were strongly P-limited (Figure
11.5, 11.6) (S. Higgins, University of Waterlog),

Previous studies by Lowe and Pillsbury (1995) documented increases in benthic algal
growth, including Cladophora, over zebra mussel beds in Saginaw Bay of Lake Huron.
Unfortunately, benthic algal surveys were not conducted over the colonization period in
Lake Erie. Efforts are currendy ongoing to use the Cladaphara growth model to estimate
the influence of z¢bra and gquagga mussels on Cladaphora resurgence in the east basin (8.
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Figttre 115 insitu Codophore growth chamber Figure Y1.6! Insity Cidophora growth chamber with
with non-nutrient enrlched agar phosphorus enriched agar

Hipgins, University of Waterloo} and to investigaie the influence of tibutaries on growth
potential in eastem Lake Exie (8. Higgins, University of Waterfoo; and Ontario Ministry of
the Environment).

11.8 Pharmaceuticals, Hormones, and Other Organic
Wastewater Contaminants in the Environment
{Prepared by Jacqueline Fisher, U.S. EPA for the Great Lakes
Human Health Network)

Over the past few decades, an increasing concern has developed about the potential
and inadvertent comtamination of water vesources from the production, use, and disposal
of the numerous chemicals vsed to improve industrial, agricultural, and medical processes.
Analgesies, anti-irflammatory drugs, birth control chemicals, Prozac-like drogs, and
cholesterol-lowering drmags have all been found in the effleent from water treatment plants
discharging into the Detroit River, although at low concentrations (Lake Erie Millermium
Network 2003). Even some commonly used household chemicals have raised concerns.
Increased knowledge of the toxicological behavior of these chemicals raises the need
determmine any potentially adverse effects on human health and the enviromment. For many
of these contaminants. public health experts do not fully understand the toxieological
significance, particularly the effects of long-term exposure at fow fevels. Further sindy
needs to be done to determine the transport of these chemicals at trace levels through the
environment and to dotermine any resulting adverse human health effects.

The U.S. Geological Survey conducted the first nationwide reconnaissance of the
occurrence of phannacenticals, hormones, and other organic wastewater contaminants
(OWs) in water resources in 1999 and 2000. Concentrations of 95 OWCs in water samples
from a network of 139 streams across 30 states were measared using five newly developed
analytical methods. The sclection of sampling sites was biased toward streams susceptible




to contarmination (1.e. downstream of intense urbanization and livestock production). OW(Cs
were prevalent during this study, being found in 0% of the streams sampled. The compounds
deweted reprosent a wide mnge of residential, industrial, and agricultural origins and uses with
52 of the 95 OWCs beipg found during this study. The most frequentdy detected compounds
were coprostane! {fecal steroid), cholesterol (plant and animal stercid), N N-diethyloluamide
{DEET ingect repellant), caffeine (stimnlant), triclosan (antimicrobial disinfectant), mi(2-
chlorpethyliphosphate (fire retardant), and 4-nonylphenol (nonionic detergent metbolite],
Measured concentrations for this study were generally low and rarely exceeded drinking
water guidelines, drinking water health advisories, or aguatic life criteris. Many compounds,
however, do not have such guidelines estahlished.

The detection of multiple OWCs was common for this study, with a median of seven
and as many as 38 OWCs being found in any given water sample. Little is known about the
potential interactive effects (such as synergistic or antagonistic toxicity) that may occur from
complex mixtires of OWCs in the environment. In addition, resalts of this study demonstrate
the importance of obtaining data on metabolites to fully understand not only the fate and
trapsport of OWCs in the hydrologic system hext alse their ultimate overall effect on haman
heslth and the enviconment. (http:ftoxics.usgs. goviregional/eme_sourcewaterhtml)

11.9  Fish and Wildlife Deaths Due to Botulism Type E
{Prepared by Jeff Robinson, Canadian Wildlife Service)

Since 1999 there have been annual large scale die~off events of fish, fish-eating birds
and mudpuppies (a native aquatic amphibian} observed io Lakes Erie, Huron and, in 2003,
Lake Ontario. These events have ocourred anmually in Lake Erie and it is bere where the
largest toll of fish and wildlife has occurced. The type B botulism bacterium is believed to
be the cause of the die-off events,

Type E botulism is caused by Clostridivm botulinum, abacterium that is native to North
Ameriea. The bacterium is quite widespread in the soils and sediments around the Great
Lakes. Movement of the bacterfum through the food chain resnlted in mortality events of
fish-eating birds in the Great Lakes basin during the 1960s. Humans were affected by food
poisoning from poorly handled fish or wildlife and improperly prepared canned products.
In the past, it has rarely been known to kill large numbers of fish or birds, Previons events
primarily affected loons and grebes on Lakes Huoron and Michigan.

On Lake Frie, shoreline landowners have observed remarkable natural fish die-offs as
a result of strong stonn fronts moving over the lake in the late summer or early fall. The
luke has becn warming through the summcr and sets up a laver of warm sorface water and
a much colder layer in the deeper water generally well offshore. As these storm events or
strong cold fronts pass, there are often sistained strong winds from the north that push the
warmer surface watcrs to the south shore and bring the much colder water from decper
parts of the lake into the nearshore zone on the north shore. This results in 2 drop of the
amnbient water temperature so quickly and so drastically that resident fish, unable to escape
the sudden temperature change, tend to be disabled or die, These gvents are quite regular as
weather patterns, shoreline configuration and nearshore morphology do not change much
vver time. These dead fish afford an easy meal for inexperienced juvenile gulls and bald
eagles learning to forage on their own, QOceourring at a critical time of dispersal of young
birds, this phenomenon has likely gone on for centuries,

What has been rarely observed in the past is apparent botulism type E poisoning of
hundreds, if ot thousands of fish-cating birds as well as dead fish and mudpuppics washing
ashore in unprecedented numbers during the late summer and early fall period. Fall and early
winter events have been less of 2 perceived problem as the nembser of recreational users on
the beaches at that time of yearis much lower.

Outbreaks
The earficst known or suspected incidents of type E bomlisim polsoning on Lake Erie
have occurred during June, volving mudpuppics and gulls. These Tune incidents generally
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involved a few gulls found dead or dying along beaches or several hundred dead mudpuppies
washed ashore or floating in the eastern basin of Lake Erie.

Seramer die-off events end to affect resident fish and wildlife whereas late syrmmer
events (Angust and September) start (o affect populations of wildlife migrating through the
Great Lakes. The fish affected tend to be botiom dwelling, warm water species such as:
ihe round goby, stonecat, sheepshead, smallmouth bass, rock bass and sturgeon, The hirds
affected in the die-offs include: ring-billed gull, herring gull, double crested cormorant,
greater Black-backed gull, Caspian temn, common tern and a few shorebird species. Most of
the birds involved breed near the areas where they are found dead. However, end of August
outbreak events have found cormorants, breeding as far away a5 Lake Huron and eastern
Lake Ontario, dead on Lake Erie.

The Canadian Wildlife Service reported that the fish die-off of freshwater drum and
rourd goby at Wheatley, Ontaric on August 16, 2001 did not result in any unusual bird
mortalities. However, after a similar die-off of fish near Port Dover, Ontario also on August
16, there were 38 dead birds, one mudpuppy, three shorebirds and a report of a sick great
blue heron. On October 29, 2001, the Canadian Wildlife Service reported die-offs of the
common loon, ring-billed pulls, red-breasted mergansers, gadwalls, and long-tailed ducks
{old squaw) along the northeast shore of Lake Erie between Port Dover and Dunnville in
Ontario. In addition, there were dead fish along the beach including round goby, carp, and
catfish as well as a mudpuppy. Specimens were sent to the Canadian Cooperative Wildlife
Health Centre at the University of Guelph for agsessment.

Similar mortalities of fish and birds ocourred along the NewYork shoreline of Lake Erie
during the same period. Among fish found dead along the New York shoreline In Scptember
2001, 81% were freshwater drum (Figure 11.7) with the remainder consisting of nine other
species. Bird collections in fall 2000 revealed an estimated 5,000 10 6,000 birds died that
year, with red-breasted merganser the most conumnon species (Figure 1 1.8). Estimates of dead
common [oons in New York were over 500 birds in 2000, and over 10 birds in 2001, In
addition, seven dead lake sturgeon (a threatened species in New York) were found in 2000,
while 27 individuals were collected in 2041,

During the months of November and Decemnber bird daaths generally ocour after the
passage of swong cold fronts that appear to be refated to mixing of lake waters, movement
of migrant birds into Lake Eric and movement of fish from the nearshore to deeper water
off shore. Thousands of waterfowl and loons have been observed over the past four vears
dead due to apparent botulism type E poisoning.

Migration of Die-off Events

In 1999, botulism type E mortality was first observed in October along beaches at Pinery
Provincial Park, Ontario on Lake Huoron and beaches west of Rondeau Bay, Omtario in the
central basin of Lake Erie. The Lake Huron event involved primarity common loons while
the Lake Erie event was primarily red-breasted mergansers.

In 2000, there were no reports from Lake Hucon, The major mortality was observed
along stretches of shoreline in the central basin of Lake Erie, primarily the area east of
Rondeau Bay and near Presque Isle Bay, Pennsylvania. Starting in 2000, fish die-offs in late
surmer saw the first bird die-offs of gulls. Fall cvents involved gulls, cormoranis, common
loons and grebes.

In 2001, the mortality events moved further east into the castemn basin of Lake Ede with
some reports from the north shore of the westeorn basin but not in any numbers, In the late
{all of 2001 large numbers of red-breasted mergansers were killed along with an estimated
several thousand commoon loons during November and Decemnber,

In 2002, there was virtually no observed mortality in the western or central basins, but
large mortalities observed at several locations in the eastern basin. Large numbers of gulls at
a colony near Buffalo, New York died during July. A major event oceurred over the Labour
Day weskend at Long Point involving gulls, cormorants and shorebirds as well as thousands
of fish {mostly sheepshead as well a5 a sturgeon). In the November o December period,
several thousand common Toons and grebes were again encountered dead in the eastern
basin and thousands of long-tailed ducks washed ashore dead from apparent botulism type
E poisoning. During this period there were also reports of dead common loons washing
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Figure 11.7. Frequency of dead fish species observed along NY Lake Erie beaches,
Septermnber 2001
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Figure 11.8: Percent mortality on NY Lake Erie shoreline by species observed,
fall 2060
Mallard Duck
0.32%
Common Cmw
0.34%
Bonaparie’s Gull
D.E7T%
Ring-Bifted Gulf
3L.54%
Red-Breasted
Merganser
45.64%
Herring Gull
4.36%
Great Black-
Baciked Gl
Homad Grebe
2.01% 2.35%
. N Black Duck
Mortality: 5,000-6,000 Birds 0.34%
Buffiehead
1.68%
___common Loon

10.74%

ashore on Lake Huron from Goderich to Kincardine in Ontario. During the bolism type
E events in the eastern basin, several adult sturgeon were found washed ashore, mostly in
New York, which is a real management concern for this small population in Lake Erie.
The same can be said of the mouth of the Niagara River on Lake Ontario as the last (wo
years have seent reports of dead sturpeon and birds there due to apparent botalism type E
poisoning as well.
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In 2003, there were not any remarkable events in the summer and carly fall on Lake
Frie. Common leons and grebes were found dead on beaches of the eastern basin, but
at much lower murbers than in previous years. As well, birds apparently suffering from
homlism type E were recovered further narth in Lake Hoeron (hetween Kincardine and Port
Elgin, Ontario} and in castern Lake Ontario. Government employees and privale citizens
cantinue (o monitor the beaches on Lakes Huron, Frie and Ontario to report fish and bind
die off events that may be related (o boralism type E or other causes.

What Do We Know to Date

Most initial work concentrated on counting the numbers of fish and hirds being affected
by the botulism cutbreaks. This only served to identify the possible locations of the dic.offs
int the lake and did Hule to help understand the mechanism for the toxin getting into the food
chain or tha environmental conditions on the bhottom of the lakes that led w production of
toxin at levels that stant to affect the food chain,

The current thinking on what is causing these ontbreaks is that ecological changes in
the Great Lakes due to recent non-native species invasions have changed the way the food
chain operates, with much more energy in the system staying on or near the bottom of the
lake. When zebra and quagga mussel populations expanded into the Great Lakes there were
no observable occurrences of wmsual mortatities in wildlife or fish that tend o consame
them as food (e.g. scaup ducks, freshwater dram or sheepshead). Over the Tast sight years,
there has been the more recent invasion of the roond goby into the Great Lakes and this
has seen a tremendous change in fish productivity in Lake Ere where the bulk of the fish
biomuass is now dominated by these bottom dwelling fish. Formerly, the fish community
was much more balanced, and it is thought that very rarely would the benthic community,
where the borulism toxin is thought t be produced, be able to mobilize the toxin into the
upper levels of the food web. Consequently, much of the carrent research effort is working
to determine if this theory is indeed valid.

Alicia Perez-Fuentetaja and Theodore Lee at the State University of New York in Fredonia
are currently studying bottom ecology near Dunldrk, New York wo better understand possible
triggers for toxin production. Preliminary results suggest that ambient water temperanire may
be important. They also measured redox potential at the bottom and found thatthe lowest value
generally preceded summer outbreaks by several days in 2002, Results are not complete for
20073 when no major summer events were ohserved. ULS. EPA/GreatTakes National Program
Office and the U K. Fish and Wildlife Restoration Act funded this project.

At Comnell University, Paul Bowser and Rod Getchell have been examining the
prevalence of the batulism bacteria in healthy, moribund, and dead fish in areas of confirmed
botalism ontbreaks and in unaffected areas in Lake Erie and Lake Ontario, Answers will be
sought 1o the questions: is the bacterinim more likely 1o be present in healthy, moribund or
dead fish; is one species of fish more likely to carry the bacteriom; does the toxin form in
fish prior to and after death and, are fish carrying
the bacterium associsted with waterfow! death
events? The researchers are working with the New
York State DEC te collect fish, primarify carp and
round gobies, from both lakes for examination.
Tests will assess the cause of death as well as other
pathogens present in the fish. The New York Ses I
Grant Program funds this project. N

In Ontario, Richard Moccis at the University .
of Guelph has been working with Health Canadato
study the behavior of yarions native and non-native ;
fish species to known doses of botulinin toxin. Fish
studied or proposed 1o be stadied are; rowmd goby,
walleye, yellow perch and possibly lake sturgeon
and mudpuppies. This study is designed to enable
a better understanding of the role, if any, that key
fish species play in the bird deaths oocurring within
the Great Lakes. ‘This smdy attempis to refute, or

Phota: Mike M B8, Fish & Wildiile Senvice



support, the current working hypothesis that fish and mudpuppies represent a potential “living
transport vector” of borulism neurotoxin in the lake, and that they may be a primary source
of lethal doses of the type E toxin to affected bird populations. Furthermore, this work will
also contribute to a better understanding of the ecology of botulism neurotoxin production
in the Great Lakes, and help to assess the potential for human health consequences resulting
from the infection, or intoXication, of freshwater fish and birds with Clostridium botulinum
(Types E botulism). Environment Canada, Ontario MNR, Health Canada and the University
of Guelph support this work. As well, wildlife pathologists with New York DEC in Albany
and the Canadian Co-operative Wildlife Health Centre at the University of Guelph continue
to examine dead birds and fish submitted during these outbreaks to determine cause of death
and retrieve specimens for further assessment.

A much more complete description of momitoring and research on botulism in the Great
Lakes is available at the following link hosted by New York, Pennsylvania and Ohio Sea
Grant at: www.nyscagrant.org/. This link lists proceedings from annual workshops held in
2001, 2002 and 2003 on botulism in the Great Lakes.

11.10 The 2005 Fall Turnover Incident (Prepared by Jim Grazio,
Pennsylvania Dept. of Environmental Protection)

Because phosphorus is akey macronutrient governing eutrophication in the Great Lakes,
Annex 3 of the Great Lakes Water Quality Agreement set forth specific goals with respect
to its control. For Lake Erie, these specific goals were “substantial reduction in the present
11978] levels of algal biomass 1o a level below that of a ntisance condition in Lake Erie”
and “restoration of year-round aerobic conditions in the bottom waters of the central basin
of Lake Erie.” As aresult of binational efforts to reduce phosphorus loading from municipal
sewage discharges, household detergents, agriculture, and other major sources, phosphorus
loading to Lake Erie decreased by over 50% since 1965 and phosphorus concentrations
reached record lows in 1995. It seemed to all observers that the cultural eutrophication
of Lake Enie had been halted and that the targert Ioads and specific management goals for
phosphorus had been attained. In the last decade, however, phosphorus concentrations in
Lake Erie have begun to increase once again and signs of cultural eutrophication are again
apparent. Nuisance growths of Cladophora, Microcystis and other undesirable algae are
again being reported and seasonal dissolved oxygen depletion in the central basin may be
intensitying.

Both the central and eastern basins of Lake Enie thermally stratify into a warmer upper
layer (epilimnion) and cooler lower layer (hypolimnion) irt the summertime. ‘The epilimnion
of the lake maintains its life-giving dissolved oxygen through the photosynthesis of aquatic
plants and algae and by mixing with oxygen from the air. The dark hypolimnion is isolated
from the oxygen rich epilimnion, and oxygen levels namrally decrease throughout the summer
growing scason as the result of aquatic organism respiration and the biochemical oxygen
demand of decomposing plant matter. With an average depth of 25 meters (82 ft.), oxygen
is never completely depleted in the eastern basin. In the central basin, however, with an
average depth of 18 meters (60 ft.), the size of the hypolimnion is much smaller and the water
may become devoid of oxygen by the end of the summer growing season. As the limiting
macronutrient for aquatic plant growth, increases in the amount of bioavailable phosphorus
fertilize the growth of algae, thereby accelerating the rate of eutrophication in the lake.

Moritoring of dissolved oxygen levels in the central basin by the US E.P.A.’s Great
Lakes National Program Office has suggested that the rate of dissolved oxygen depletion
in the central basin hypolimnion may be increasing and that the depletion may be occurring
earlier in the summer. For example, average dissolved oxygen concentratons of less than
1.0 mg/L. were recorded by the end of August in the central basin during 2001, 2002, and
2003—a hypoxic condition documented only twice in the monitoring period of record
from 1985 through 2004. Still, the data are quite variable from year-to-year and definitive
trends and causes have yet to be established. Nonetheless, dramatic additional evidence that
central basin hypoxia is intensifying occurred onr September 29, 2005 when a large “burp™
of anaerobic gases was released from the central basin during the annual fall overtumn.
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Hydrogen sulfide odors were detected by residents along the southern shore from roughly
Cleveland, Ohio to Buffalo, New York, causing mild panic among some lakeshore residents
and prompting hundreds of phone calls to regulatory and law enforcement agencies. Odors
were typically described as “rotten eggs”, “sewer gas”, or “sulfur”, generating widespread
speculation of causes ranging from sewage treatment facility upsets to natural gas leaks to
distant chemical plant explosions. Emergency response teams were ealled in to investigate
the source of the odors in one Pennsylvania community. Fortunately, an experimental, real-
time monitoring buoy deployed in the central basin by the National Oceanic and Atmospheric
Administration’s International Ficld Year on Lake Erie (IFYLE) effort allowed scicntists
to correlate the sulfurous odors to the abrupt mixing of the upper and lower layers of the
central basin of Lake Erie.

The “big burp” of 2005 was a not-so-subtle reminder of the importance of systematieally
monitoring water quality parameters and conditions related to the onset of hypoxia in the
central basin. More generally, it was a reminder of the importance of ongoing monitoring
and rescarch to truly understand and manage the ever-changing Iake Erie ecosystem. It
is also important to note that without the nutrient controls imposed on point and nonpoint
sources, unpleasant conditions related to the lake tumover would be a lot more common.

1111 Climate Change, Water Quality and Habitat

The Fourth Assessment Report of the Intergovernmental Panel on Climate Change
(IPCC) has concluded that the warming of the climate system is unequivocal, as evidenced
by actual observations of global increases in air and ocean temperaturcs, widespread
melting of snow and ice, and rising global average sea level (TPCC 2007). Over the years,
considerable research has been done to document the evidence of global warming, why it
is occurring, how climate patterns may change, and what impacts these changes may have
on existing ecosystems human use.

The member agencies of the Lake Erie LaMP Management Committee are particularly
concerned about how global warming may impact Lake Erie water quality, habitat and the
diversity of biological communities in or dependent upon the lake. Climate change and its
impact on the Great Lakes Region have been assessed and summarized (1JC 2003; Kling
et al. 2003; Maclver 2007). Projected changes in the Great Lakes Basin climate include:
further increases in air
temperatures; a decrease in
the daily temperature range;
an increase in the intensity | .~
and frequency of extreme
events (heat waves, drought, .
intense precipitation); more K.
winter precipitation falling as | .-
rain and less as snow with a §

with warmier temperatures; e g e
and less ice cover (1IJC 2003). LaANNE"
‘While it is natural for Lake %
Erie’s water level to fluctuate
seasonally, annually and
over decades, most impact | L
assessments of climate change a— .. . PO NN SO
on the hydrology of the Great Lakes Basin project lower net hasin supplies and increased

frequency and duration of low water levels (Mortsch et al. 2000, 2006; Quinn and Lofgren

2000; Lofgren et al. 2002; Croley 2003).
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Montsch et al. (2006) examingd the poteneigl impacts of projected climate change
on Great Lakes coastal wetlands, including Long Point, Tarkey Point, Rondeau Bay and
Dunnville wetland complexes in Lake Erie. Using models developed for this purpose, the
study assessed how low water levels would affect wetland vegetation communities and
wetland-dependent birds and fishes. Modeling resulis project major shifts are hkely in
all 1axonomic groups beginning with vegetation changes. Lower water levels favor the
expansion of drier vegetation types, particularly along the upper marpins of the wetland, and
a redaction in open water and sabmerged vegetation in embayments. The wetland bird and
fish comenanitics have the ability to respond to polential changes in vegetation community
redistributions, although itis not egnitable. Over-water nesting bird species and fish species
that required flooded vegetation for reprodaction and nursery habitat were most valnerable,
Hydrogeomorpholgy plays a critical role in wetland and habitat responses and there were
site-specific differcnces in responses.
Climate change is an additional stressor compounding the ecosystem management
challenges already posed by increasing population, land nse change, chernical contamination,
eutrophieation and invasive species. A portfolio of adaptation measures will be required to
respond to climate change in the Lake Erig Basin. Adaptation measures are gimed at reducing
risks or impacts and taking advantage of new opportunitics presented by climate change.
The objective becomes how to mainstream elimate ¢hange adaptation or incorporate climae
change information into decision making in the Basin, in light of other important technological,
social, cvonomie and ecological trends. LaMP managers will require access to information
on regiongl climate change scenarios and projected impacts on the natural cnivironment, as
well as the tools 1o assess options for incorporating climate change information into lake
management strategies that address both human and ecosystem needs. Section 11
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We use aging technigues. ploidy analysis, and otolith microchemistry (o assess whether four grass carp
Crenopharyngadon ideile captured from the Sandusky River, Ohio were the result of natural reproduction within
the Lake Erie Basin, Al four fish were of age 14, Mulltiple lines of evidence indicate that these fish were not
aguacutture-reared and that they were most fikely the result of suctessfid reproduction in the Sandusky River.
First, ar kast twa of the fish were diploid; diploid grass carp cannot tegaity be teleased in the Grear Lakes

Comrurrscated by Tom Pratt N : "
by To Basin, Sacond, strontiumccaldium (S} ratios were elevated in all four grass carp from the Sandusiy River,
Iddex wards: with elevated Sr:Ca ratios throughout the ololith transect, compared Lo grass carp from Missour and Arkansas

Ofolith microcherisey
Sirontivmycaktizen ratin

punds. This reflects the high $rCa ratia of the Sandusky River, and indicates that these fish lived in a high-
strontiues environment throughour their eafice lives. Thind, Sandusky River fish were higher in 5r:Ca ratin

Triploid variability thas fish froms ponds, reflecting the high but spatiaily and temporally varisble strontium concenira-
Invasive species tions of soutfrwestern Lake Erie tributaries, and not the stable environment of pond aguacaiture. Fourth, SniCa
Asian parp ratios in the grass carp from the Sandusky River were lower in their 2011 growth increment {a high water
bake Brie year) than the 20112 growth inevemnent (a low wiater year ], reflecting the observed inverse telationship betwesn
discharge and strontiumn concentration in these rivers. We conclude that these four grass carp captured from the

Sandusky River are most likely the result of nahral reproduction within the Lake Erie Basin,
Published by Elsevier BV, on behalf of International Association for Great Lakes Research,
Introduction collected from the Mississippi River in 1975, Grass carp hive since

Grass carp Ctenopharyngodon idella is 3 large, herbivorous fish first
imported to North America in 1963 for vegetation contvol (Mitchell
and Kelly, 2006), It is pre of the four “Asian carps™ addressed in the
Management and Control Plan for Bighead, Black, Crass, and Silver
Carps in the United States {Counover et al, 2007, By the early 19705
grass carp had escaped from mpoundments where they were stocked
and entered the rivers of the cantral United States (Kelly ot al, 2011).
Despite some doubt as to whether conditions existed for grass carp
reproduction and recruitment outside their native range {(Henderson,
14979; Tsuchiya, 1578}, Stanley (1976) predicted that grass carp would
establish poputations and that spawning would Brst occur by 1578 or
1978. Conner et 2L (1980) later detected grass carp larvae in samples
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established throughout much of the Mississippi River Basin and also in
a Texas Guif Coast watershed {Baerwaldt et al, 2013). Several grass
carp have been captured in Lake Erie and at least three 1S Lake Erie trib-
utaries {Baerwaldt et al, 2013), Although models and risk assessments
{Cudmore and Mandrak, 2011; Kocovsky et al, 2012, Murphy and
Jackson, 2013) have predicted that Asian carps with drifting eggs could
recruil i the Great Lakes Basin, there has beea no previous evidence
of reproduction or recraitment of grass carp or any other Asian carp,
Triploid grass carp have besn artifically produced since 1983
(Malone, 1584) and are thought to be Bacultatively sterile (Allen et al,
1985). Stocking of triploid grass carp has been approved in many states,
including the Lake Erie states of Ohic, Permsylvania, and New York
(Rasmussery, 2011) because they effectively control unwanted macro-
phytes and are ihought to be unlikely to become self-sustaining
{Zajicek et al, 201 1}. Mo state or Canadian provinee in the Great Lakes
Basin aliows the stocldng of fertile diploid grass carp, but illegal irnpor-
tation of presumabiy fertile diploid grass carp inte the basin has been
documented (Michigan Department of Natural Resources, 2012}
Grass carp have been occasionally collected from the Lake Erie Basin
since at least 18890 {prior t¢ the production of ripleid grass cary;
LISGS, 2012} but there has been Ettle previous effact to establish the
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ploidy of captured grass carp or evatuate whether captured grass carp
are the progeny of recruitment within the basin or escaped stocked fish.

In 2012, a commercial seine fisher captured four grass carp from a
site in the Sandusky River, Ohio. Their unifosTn and small size range
(450--550 mm total length; TL) suggested that they may have been
from the same cohort, raising the question whether these fish may
have been naturally reproduced at or near their point of capture, or
came from another single point source, such as an accidental or inten-
tional stocking.

The Sandusky River has unusuaily high strontium concentrations,
ranging from Approximately 0.5 mg/A. in very high discharge periods
to aver 6 mg/l. in periods of low discharge {Trombley, 2009}
Skougstadt and Horr (1958, in a survey of the United States that did
not include the Sandusky River, found “high™ (>15 mg/L) concentra-
tions of strontium in surface water only in a southwestern region locat-
ed mostly in Texas and New Mexico. Mean strontivmn concentrations of
the Sandusky River fall well into the “high” categosy, whereas the Great
Lakes watershed, the Midwest, and the Midsouth were classified as
“tow™ (<05 mgl) in strontium Among sampled locations within
those areas no Jecations ranked as high, and only the Maumee River, a
Lake Evie tributsy neighboring the Sandusky River, ranked in the mod-
grate strontium category {05 1o 1.5 mg/l} Strontum is incorporated
intp fish olodiths siodlarly to caloum, thus the record of changes in
stronfiuncalcium {5r:(3) ratio retained in the otoliths of fshes
{Ludsin ex al, 2006) provides 2 unique opportunity to assess the origin
of these grass carp. Crodiths from fish that have spent their lives in the
Sandusky River will likely refiect the vadable but high SrCa ratio of
the river while fish from pond agquaculture will Bkely reflect the stable
Sr:Ca ratio of ponds. Furthermore, most eultured grass carp are pro-
duced in the Midwest and Midsouth, regions of low 51:Ca ratios. Wild
fish ransferred by bait bucket from the Ohio River Basin or from mest
of the Mississippi River Basin should reflect the lower 5r:Ca ratios of
thoge areas,

Here we report on efforts to estimate ages, determine ploidy, and ex-
amine otolith micrechemistry of these fsh to determine whether they
might have been naturally reproduced in fributaries to Lake Erie. We
compare otodith micrechemistry between these four wild-taught grass

Er1ow W

carp and pond-raised grass carp, and discuss the likelihood that the
four grass carp captured from the Sandusky River were stocked fish
originating in aquaculture facitities. We also diseuss the likelihood of po-
tental alternative origins of these fish, including bait bucket transfer
from the Mississippi River Basin, and the live food fish trade.

Methods
Sample collection and preparation

In October 2012, four grass carp, ranging between 1,155 kg and
1.827 kg, and ranging fram 451 to 514 mum total Jength, were caphured
from the Sandusky River (N 41426988 W 83.056006; Fig. 1} by a com-
miercial fisher, The fish were placed on ice and delivered to the Dhio De-
partment of Natural Resources in Sandusky, Dhio. There, eyes were
removed, placed in .92 NaQl solution, stored at 4 *C, and then shipped
overnight to the US. Geologlcal Survey {LISGS) National Wetlands Re-
search Center in Lafayette, [A for ploidy analysis 8 days later. Carcasses
were then frozen and detivered to the USGS Lake Erie Biological Station,
where the antetior portion of the fish from the saout to just posterier of
the pelvic fins was excised and shipped overnight tothe LSGS Columbia
Environmenta! Research Center {TERC In Columbia, Missourd, At CERC,
several structures were collected for age estimation and otoliths were
collected for elemental analysis,

Fish oge onalysis

Ages of all four Sandusky River grass carp were estimated using stales,
postcieithra (lohal ot al, 2000), ossified pectoral fin rays (Nugvo et 3l
2004) and vertelral sections {unpublished data), all of which have
been used previously fo estimate ages for the dlosely related bighead
carp Hypophthalmichthys nobilis and silver carp Hypophthaimichthys
moliirix {together, the bigheaded carps). Aging siructures other than
seates were mounted in Spedifix 40 media {Struers Ing, Cleveland OH),
and 05 mm thickness sechions were taken through the foous using a
fow speed diamond saw and mounted on stides Structures were frmaged
using transmitted hight and fish ages were indepenadently estirnated from
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Figg. 1. Captuse Incation of fouy grass carp colleeted from the Sandusky River in 2012,
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the images by three experienced biologists. Annull were also vbserved on
the otoliths sectioned for microchemistry but the otolith anmet were in-
distiner and anrmifus location on the otofiths was aided by comparison
with other aging structures. Length of fish at first gnnulus formation
was back-catoulated using scales and the Fraser-Lee method {Devries
and Frie, 1998} using an intercept value of 30 mm developed for triploid
grass carp by Morow et al. (1997).

Ploidy analysis

Plotdy of the grass carp captured from the Sandusky River was deter-
mined by flow cytometric analysis of cells from the eyeball vitreous
humor {Jenking and Thomas, 2007; Thomas et al, 2011}, Flow oytome-
try was performed with a FACSCalibur® (Becton Bickinsan Immuno-
cytometry Systemns |BDIS|, San jose, CA), using CellCuest software
{BDIS) for dats analysis, Blood from Nile #ilapla {(Oreochiomis
ailobicks} having & geoome size of 2.40 pg was used 4s the infermal
control.

Otolith microchemistry

Lapilli and asterisel otoliths were extracted from the Sandusky River
fish, bt only lapilli cioliths were used for microchemistry analysis be-
eause the lapilli had s homogenous aragonile crystalline structure,
whereas the asterisd had a vaterite structure as determined by micro-
Raman analysis {Renishaw inVia, Renishaw, Inc., Gloucestershire, UK
Gauldie et al, 1997). Aragonite, having a higher affinity for the trace el-
ement of interest (strontium) than vatedite {Gavldic, 1996; Macdonald
ef al, 2012), was thus superior for this work, To establish a relationship
between ololith elemental incorporation and water chemistry for this
species, four grass carp were obiained from an aguaculture facility in
Arkansas, and five fish were obtained from CERC research ponds in Mis-
souri, Both the Arkansas ponds and the Missouri ponds are filled with
water from on-site wells. The Missouri fish were captured as young-
of-the-year from an isolated floodplain wetland of the Missouri River,
in October 2011, and ransferred to the research ponds. The Missouri
fish were stocked in research ponds to control macrophytes, but may
have alse consumed salmon starter [Skretting USA, Tooele, UT) given
as a supplemental food to bigheaded carps in the same ponds. Arkansas
fish were stocked as fry into a pond previously prepared for grass carp
by allowing macrophytes (o grow, and recelved no supplemental feed-
ing. Otoliths were mounted in Specifix 40 media and sectioned to 2
thickness of 1.0 mum in the ransverse plane, using a low speed diamond
blade saw, Otolith sections were prepared for speciroscopic and micro-
chemical analyses following standard methods {Hayden et al, 2011
Secoretal, 1991}, Otoliths were polished to a thickness of approximate-
ly 100 wn using progressively finer polishing media including 3 M sili-
con carbide sandpaper, 3 M lapping paper. and aluminum oxide
powder {20 wm, 10 m, 6 ym, and 03 17) 1o sxpose the primordial
core. Polished sections were mounted en petrographic slides using a
thin layer of West System epoxy resin {#105 resin and #2086 slow hard-
ener}. The stides were then cicaned by triple dnging In ultrapare walsr
(182 MG cm @25 °C, EMD Millipore, Merck KGaA Darmstadt,
Germany) and sonicated for 10 min. All samples were stored in acld
washed Petri dishes while awaiting analyses. Pond grasy carp otoliths
were sinnilarly prepared with the exception of being mounted in West
System {Bay City, MI) epoxy resin,

Micro-chiemical analyses of otoliths were performed at the Great
Lakes Institute for Environmental Research (CGLIER), University of
Windsor (Windsor, Ontario}. Laser ablation inductively coupled plasma
mass spectrometry was performed by utilizing a Quantronix® Integra ¢
ferntosecand laser that operated at a 100 Hz pulse rate producing a
248258 mi/pulse at the 2.5 mn pinhole resuliing In an approximate-
Ty 25 pm laser orater, The laser was linked to a Thermo-Elemental X7
quadrupole KE-MS operating in low resolution peak-jumping mode
{isotope dwell time: 10 ms, carvier gas: Ar; Shaheen ot al, 2008} A

gas blank was analyzed for 60 s before each sample {o obtain a back-
ground reading. Instrament drift was controlisd by analyring 2 National
Institute of Standards and Technology 810 (NIST £10) glass standard be-
fore and after eiach slide of oreliths, The Taser ablation traverse traveled
from one edge, through the primerdium, to the opposite edge. Laser
speed during the (raverse was approximately 5.0 pm/s. lsotopes
assayed included 2 Mg, *3Ca, *Ca, >Mn, 3%r, 51, 12%n,7¥Ba, and
V3¥8a, Each isotope was measured approimately every 057 pm along
the traverse, The stoichiometric concentration of calcium in aragonite
{400,432 pg Ca-g™? Cal0s) was used as an internal standard to com-
pensate for difforences in the amount of material collected. Data manip-
ulation and reduction were performed offdine ysing 3 Microsoft Excel
macre developed at GIIER based on algorithms developed by
Longerich et al. {1996), Yang {2003) and Shaheen et al {2008},

Water chemisiry

Water samples were taken from the Sandusky River during spring
2011 {n = &), Water samples were taken from Missouri (o = 3) and
Arkansas hatchery ponds (n = 2) synoptically with the pondg fish sam-
ples. These were placed in acid-washed high density polyethylene jars,
refrigerated, ang transported to the Bowiing Green State University
{Bowling Green, OH) where they were filtered using 045 um pore
size cellidose-acetate filters and acidified 1o 2.0% (viv). Trace elemental
chernicat analyses of water samples were serformed with 3 Thermo El
emental iCap 6500 Induciively Coupled Plasma-Optical Emissions Spec-
trometer {Thermo Electron Corporation, New Mills UK) interfaced with
an ASX 520 autosampler {(ETAC Technologies, Omaha, NE) following
standard methods {Eaton ot al., 2005). To control instrument dyift, stan-
dards of known concenfrations were analyzed before and after each set
of sampies,

Comparison of otolith microchemistry to water chemistry and river
discharge

To better understangd the vanability observed in Sr:C3 ratips in grass
carp otoliths from the Sandusky River, we conducted two ancillary anal-
yses involving discharge fromn the Sandusky River o assist interpreta-
tion of otalith microchemisiry results. We plotted log Sr concentration
versus discharge data from the USGS stream gage on the Sandusky
River at Frernont, Ohle {U5GS 04138000} front the pedad 10/1171982
to 6/2/1554.

Log-transformed Sr:Ca ratios over the otolith transect were com-
pared between the pond fish (n = 9) and the Sandusky River fish
(n == 4) using ANOVA (SAS Institute, Inc,, 2008), Variabilicy of $r:Ca ra-
tios within the otgliths hetween the two sets of fish was compared by
ANMOVA of the coeflicients of variation (CV) for each fish A paired &
test was used to compare Sr:Ca ratios in atolith material deposited be-
fore and after the annutus of Sendusky River grass cam, Using the region
berween the focus and the anterior margin of the otolith, because the
annelus was more distinet in the anterior than the posterior section.

River discharge and spawning events

We also used USG5 discharge measurements from the Fremont gage
and from the USGS gage on the Maumee River at Waterville, Ohio (LSGS
D4193500) from May throngh September 2011 to identify peaks in dis-
charge hydrographs that may serve as potential spawning events. That
year was selected for this purpose based on the results of the aging re-
sufts for these fish. ldentification of these peaks followed published
thresholds for mass spawning of grass carp {Kocovsky ef al, 2012}
and favorable hydrodynamics for successful transport of Asian carp
eggs tn the hatching phase based on detailed field assessments
{Murphy and Jackson, 2013}, The discharge required for successful
transpoit of Aslan carp eggs Is river dependent and is 4 function of
flow velocity and murbulence in the water oolupn (Murphy and
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Jackson, 20131 The Maumee River was included in this analysis because
it was identified as a potential Asian carp spawning location by
Eocovsky et al. {2012) and Muarphy and fackson (2013). Discharge
data from these same stream gages from May through September
2012 were also included for reference becavse 2011 was a high water
year and 2012 was a low water year {drought). In this analysis, the ap-
proximate date of the spawning season initiation was defined as june 23
based on the maturation date for grass carp estimated by Kocovsky et al.
(2012} for western Lake Ece. The approxinute end of the spawning
season in 2012 was defined as September 15 based on water tempera-
tures ahserved to fall below 18 °C (normal lower limi for Asian carp
spawning; Kolar et al, 2007) in the Sandusky River at Fremont, Ghio.
We recoamnize that water temperature may not reprosent (emperatures
i 2011 at the same location, but a lack of water temperature data for
2011 on the Sandusky River requires this assumiption, The dates defined
as the potential start and end of spawning season for this analysis are
based on the best available data, but should be used with caution be-
cause they will vary somewhat from yeat to year depending on water
teinperature,

Resulis

All three binlogists agreed that all four Sandusky River grass carp
were age 1+, indicating that the fish were spawned in 2011, Back-
calculation of length at age resufted in estmated lengths at the Arst an-
nufus of 158 mm to 186 wun, small for grass carp at that age at similar
latitude {Hirkling, 1967},

Ploidy analysis of the four grass carp captured in October 2012 re-
vealed that two were clearly diploid {Fig. 2). Two replicate samples of
fish number 1 had estimated genome sizes of 2,13 ug and 207 pE
and fish sumber 2 had an estimated genome size of 215 pg. These
values clearly indicate diploidy; triploid grass carp have a genome size
of approximataly 3 pg. No pleidy results for the other two fish were
available berause of equipment fallure (Table 1),
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Fig. 4. Flow cytometric histogram display of fluorochrome-stained DNA from 2 grass cap
caphured in the Sandusky River, Ohio, on Gotpber 9, 2012 The peak on the right {appran-
Emately 340 counts) is DNA fram nuciel of freshly bied Nile Blapia (Oreochnomis niotions),
seeving 25 an Internal Coutyol {240 ol The peak on the 1o s nucled from soubsr Buld of
grass carp 1, 8-days post-mortem {297 pg), kaficatiog a diplsid result Triploidy would
have been indicated by 2 peak to the gt o the tlapiz nuclel, with A DNA mass at appros-
imately 30 pg

Tabie 1

Total length, bacle-calculated Jength a0 anmadus ¥, and ploidy of grass cavp coliected from
the Sandusky Kiver, Dhdo, in Juby 2032, Pheddy resubis wees gof available for Gsb 3 a2
because of equipmerdt fzikre.

Fish namber ‘Yotat lengeh Back-caltdated togal Ploidy
Eength at anmidas 1
1 514 186 Biploid
2 458 158 Diploid
3 451 17 ot detesmined
4 451 158 Neot deterinined

Orafiths of grass carp captured from the Sandusky River had a mean
Sr:Ca ratio of 827 mmol:mol (Fig. 3a). Grass carp from Missouri
(1.77 mmol;mol} and Arkansas {1.78 mmelmol} ponds had much
lower $r:Ca ratios. Otolith Sr.Ca ratdes reflected SriCa raties in water
samaples {Fig. 3b} from all three seurces. §r:Ca ratios for the four Sandus-
ky River fish were significantly higher {ANOVA F = 3575, 4f = 1,11,
P < 00001 theoughout the otolith than those for the Missour and
Arkansas pond fish, Althoeugh neardy all $rCa ratlo measurements on
the grass carp captured from the Sandusky River were higher than all
measurements from the pond fsh, the variability in measurements
across the otalith within individua? fish {mean of 3870 measurements
for Sandusky River fish and 2010 measurements for pond fish) was
also significantly higher (ANOVA, F = 974, df = 1,11 P == 0.01) in
the Sandusky River fish {(mean CV = 0276, n == 4) than the pond fish
(mean CV ==(,188, n == 9). Comparison of oiplith $:Ca eatios before

a
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SrCa mmokh ok

8R MO AR

14

124

104

SrCa mmole:mole

sR MO AR
Fig. 3. [a} Mean Sr:Ca {ruriod o) ratio fooem traverse fransects of otoliths frorm grass carg
captured from the Sandusky River (SR n == 4) Compared to measuremants froim pond
fish foorn Missouri {(MO; 1 = 5) and Arkansas {AR; n = 4, with 95% canfidenie irdervals),

() Mean SrCa (mmoliimol) ratio of witer ssmmples from the Sandusky River (1= 4)
compared to the Missowd (n == 3} and Arkansas (n = 2} pond water samales,
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and after the annulus in grass carp eoflected from the Sandusky River
{ie, comparing signatures from 2011 to 2012) was significantly lower
before the annalus {mean = 7.5 mmol:mol) than after the annulus
(11.0 mmol:mol; &-test, t = 18,1 df = 3, P < 0.0001). These ratios re-
fiect the pattern of variability in SriCa ratio in the Sandusky River,
which decreased with increasing discharge in the Sandusky River
{Fig. 4.

There were four highflow events on the Sandusky River in 2011
{Fig. 5) that met or exceeded the minimum flow required to transport
Asiap carp eggs {Murphy and Jackson, 2013) that also followed the
achievermnent of minimum thermal thresholds reported by Kocovsky
et al, {3012). The most notabie of these was at the end of July, when dis-
charge increased from near haseflow conditions to one of the highest
discharges of the calendar vear. (ther potential spawning events o¢-
curred in early August and early September 207 1. The Maumee River
experienced two events in 2011 that met thermal and hydrodynamic
requiremients for spawning. one in Jate June and one in mid-
September, Several smaller events in july and August also met, but did
not exceed, the discharge threshold for egg suspension and transport.
While 2011 discharge data show that both the Sandusky and Maumee
rivers had discharge peaks that could act as potential spawning events
based on thermal and hydrodynamic requirersents, the events on the
Sandusky River were more pronounced relative 10 the egg suspeasion
and transport discharge threshold,

Discussion

Otolith microchemistty has not been previously used to discern the
origin of grass carp, but otolith microchemistry of the closety related hig-
headed carps has been used successfully in this manner [Zeigler and
Whitledge, 2010, 2011}, Otolith microchemistry of many other fish spe-
cies has been well validated in several studies of Lake Erfe and its tribu-
tarkes {0 assess fish origin and movernent {(Bayden et al, 20171; Ludsin
et al, 2006; Pangle et ai, 2010). The high 3r:Ca ratio of the Sandusky
River fish compared to that of the Missouri and Arkansas fishis consistent
with the unusually high strontium toncentrations [Skougstadt and Horr,
18607 of the Sandusky River watershed, Otolith SmiCa ratios of the four
Sandusly River grass carp wete higher than those of the Arkansas and
Missouri pond fish at all points scross the otolith, from the focus to the
margin, 4 deay indication that the Sandusky River fish lived in a high
Sr:Ca ratio environment (of environments) for their entire lives.

Strontium to calcium ratios in the Sandusky River, while generally
high, are variable spatially within the watersheds and also vary over
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Fig. 4. Refationship between Sr:Ca ratios and dscharge in Sandusky River, Fremont, OH, Dis-
charge dara as cubir feer per second [ofy) are fromn USGS gaging station 01488000 from 10/
11982 10 6/2/1994 {hitp://waterdata usgs.gov/oh/mwisAavPsite no—=04198000),

time, cspecially being influenced by changes in hydrograph (Fig. 4}
The source of S in Sandusky River water is groundwater from celestite
{5r504)-bearing upper SHurian-age dolostone bedrocks of the Salina
Group (Carlsorn, 1987); as discharge increases with surface renoff, the
contribution of groundwater inputs is diminished and diluted, resniting
in lower Sr:Ca ratios at higher discharge. Furtheonore, wild grass carp
have the capability to choose 3 variety of diets which may also Influence
body 5r:Ca ratios {Ophel and Judd, 1869; Ophel and Fraser, 1970]. Fish
inhabiting the Sandusky River would thus be expected to have 3 higher
Sr:Ca variability than pond fish, which are confined to more constant
water quality from well water, The observed high Sr:Ca variability in
the Sandusky River grass carp otoliths is thus consistent with fish that
have spent their entire lives in the Sandusky River watershed,

The Sandusky River experienced a high water year in 2011, but was
in drought in 2012 (Fig. 5). The significantly lower Sr:Ca ratio in otolith
material laid down before the first annulus of the four Sandusky River
grass carp reflects the inverse relation between discharye and 3r:Ca
ratio that would be expected in fishes of this age that have spent their
fives in the Sandusky River {Fig. 4},

if these grass carp had been raised i an aquaculture setting ard then
stocked in Ohio at the typical size at which grass carp are purchased for
stocking for vegetation control {150-250 min, to avoid predation), their
otolith microchernistry would reflect that bistory. The expected pattern
wouid be low and static 5r:Ca ratio near the primordium, changing to
high and variable Sr:Ca ratio in portions of the otolith deposited afier
the fish were stocked. We did not observe that pattern, and the ob-
served otolith microchernistry is consistent with that of fish that have
spent their entire tife within a high strontivm ervironment. 1tis possible
but unfikely that an aquacuiture pond would have an Sr:Ca ratio as high
as the Sandusky River; in that eventuality those high ratios would be
reflected in the otoliths of the fish, but the high SriCa ratio variability
in the Sandusky River would not have been so reflected.

Multiple lines of evidence thus point away from the conclusion that
these fish are escapees from stocking:

1) Stocking of diploid grass carp is Hlegal in all Great Lakes states and in
Ontario, the only province bordering the Great Lakes.

2) Sri{a ratios are highly elevated in all four grass carp from the
Sandusky River, with elevated $r:Ca ratios throughout the gtolith
transect, in comparison to grass carp from Missourd and Arkansas
pond environments,

3} Sandusky River fish were higher in 5r:Ca ratio variability than fish
from ponds, with high variabitity throughout the otolith trargect.

4} SrCaratios in the grass carp from the Sandusky River were Tower in
their 2011 growth increment, as would be expected for a high water
year, than they were in 2012, a low water year.

There are pathways other than escapement or stocking of pond-
reared fish that might resull in the introduction of grass carp into the
Great Lakes. Grass carp are well established and abundant in portions
of the Mississippi River Rasin, and these fish could be fransported intern-
tionally or unintentionally and released into the Great Lakes Basin {for
example, a bait bucket introduction ). However, the only kniown repro-
ducing population of grass carp {Hargrave and Gido, 2004) within the
region classified as tigh strofitien concentration by Skougstadt and
Horr {1960] is in the Red River watershed bordering Oklahoma and
Texas. We cannot completsly nde out the possibility that these four
fishwere spawned and grew in a different high strontium river environ-
ment elsewhere in North America, and were later fransplanied to the
Sandusky River. However, the likelihood that four fish from such unusu-
al water chemistty were transplanted from that area to another area of
fuite similar water chemistry seems extremely tow.

Another possibility would be escape or release of grass cavp from the
live food trade. Grass carp have been sold in the live food trade, but are
normally sold at sizes much farger than the four grass eatp captured
from the Sandusky River (Chapman, personat observation), Live fmd
fish markets exist in the province of Ontario {Herborg ef al, 2007, but
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Maumee Hiver at Waterville, Ohio (USG5 04193500)
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pessession of lve grass carp in Ontarip has been iilegal for longer than
the life span of the Saundusky River fish. Grass carp in the live food
trade might be wild~caught or from aquaculture, but in either case it
would be extremely unlikely that four escapees of the live food fish
trade, of this size, and with the observed otolith strontium signiature,
would be captured together.

The nearby Maumee River has moderately elevated strontium con-
centrations, but only about half those of the Sandusky River. Hayden
et 4l (2011) successfully used this concentration difference to distin-
guish between fish spawned between the Sandusky and Maumee rivers,
it is possible that grass carp could be spawned in the Maomee River and
carried as young fish by the prevailing curvents through Lake Erie (1éon
er al, 2005) toward the Samdusky River, This movement would be de-
tectable in the ofclith history unless the grass carp left the Maumee
River, passed through Lake Erie, and entered the Sandasky River within
afew days after they were spawned. There was no such signature in the
otoliths of grass carp captured from the Sandusky River, Additionatly,
despite the generally higher discharge of the Maumee River, conditions
in the Sandusky River in 2011 were far superigr for egg suspension and
transport than those in the Maumee River {Fig. 5), Thus, it is possible but
unlikely that the four grass carp captured in the Sandusky River were
the progeny of 2 Maumee River spawn.

Growth rate in the grass carp captured from the Sandusky River could
be consistent with either wild or harchery fish, Asian carps are fishes of
large yoar classes, hypically with low recruitnent In many years and
high rerruitment in a few years [Krylduin, 1975), typically with highest
regyuitnent in high water years such as 2011, However, it should be
noted that the relatively low back—calculated growth in 2011 compared
0 2012 is consistent with the 2011 ternperature argd hydrograph in the
Sandusky River. Although rheophilic-spawning Asian carps somefimes
do spawn without a hydrograph peak (Kolar et al, 2007; Coulter et al,
2013), mass spawning cvents of grass carp have long been known to
occur primarity on the rising Himb of substantial peaks in the hydrograph
{Yi et al., 1988). Using temperatures at which grass carp may spawn and

required degree-days for first spawning (as described in Kocpvsky et al,
F012) ard the Randusky River hydrograph, the first likely mass spawning
event would have occurred on July 27, which was the largest hydrograph
peak of the spawning season (Fig 5). July 27 is late in the year for grass
carp spawning bit within the observed spawning period for grass carp
at simflar Jatitude {Krykhtin and Gorbach, 19810, A July 27 spawning
date would have produced the observed smatler-than-normal first year's
growth,

The implications that grass carp have spawned and recruited in the
Great Lakes Rasin are profound, The primary sffect that grass carp have
on a system is removal of submerged aquatic macrophytes, Although
few undesirable effects of grass carp have been noted in the Mississippi
River Basin where grass carp are established and abuaidarst, those sys-
temns are depauperate of submerged macrophytes because of turbidity
and highly fhurtuating hydrograph. When grass carp 4re stocked with
sufficient density in lentic systemns with macrophytes, they can cause
nearty complete removal of these plants {5ills, 1970). If populations of
grass carp increase in Lake Erie, they may threaten vegetated neaishore
areas and wetlands, which are important spawning and recryitment
areas for native fishes, Removal of vegetation by grass carp has also
been shown to be detrimental to waterfowd (McKnight and Hepp,
1995). Lake Erie coastal wetlands have dedined due o anthropogenicef-
fects (Herdendor?, 1992) and further loss of vegerated wetlands would
fikely vesult in further loss of the ecosystem benefits that accrue from
wetlands, including theirhigh biclogical productivity, shors erosion pro-
tection, water mandgement, nurient—cycle control, accurmilation of sed-
iment, and supply of detritys {Herdendorf, 1987) and mitigstion of
nonpoint source pollution {Mitsch 1992),

in addition, the bigheaded carps have spawning and early life history
reguirements very similar to those of grass carp {Yiet 41, 1988). The big-
headed carps have reached extremzly high densities in the Mississippi
River Basin and there is great concemn that they will invade the Great
Lakes (Conover et al,, 2007). Successful recruitment of grass carp is an
indication that higheaded carps may also be able to spawn and recruit,
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Saccessful recruitment of four grase carp is not nevessarily indicative of
a self-sustaining population of grass carp, or that conditions are ade-
qudte for establishment of a self-sustairiing or increasing pepulation of
grass carp or bigheaded carps. However, existing risk assessments
{Cadmore and Mandrak, 2011; DeVaney et al, 200%; Kolar et &,
2007) suggest that establishment is possible,

Assuming that these four grass carp were spawned in ghe Sandusky
River, there are important implications regarding the recruitment re-
guirements of Asian carps. The flowing tength of the Sandusky River be-
tween Ballville Dam and Muddy Creek Bay (approximately 26 km) is
much shorter than the 100 ke previously proposed as a minimum
length for recruitment (Kelar et al., 2007). However, recent field mea-
surerments and modeling of the temperature, velocity, and turbulence
of the Sandusky River with Ballvifle Dars in place, indicate that a high
flaw event of a magnitude similar to that observed i early August
2011 could provide adequate conditions for drift and hatching of
Asian carp egys In as little as 15 km (Garcla et al., 2013; Murphy and
Jacksen, 201 3) at the mean sunumer water temperafure of the Sandusky
River. It should be noted that while the discharges capable of suspension
angd transport of Asian carp eggs observed by Murphy and Jackson
{2013) are characteristic of smaller events that approach the lower
limit for successful egg transport (see Murphy and Jackson, 2013),
hese discharge thresholds are nat absolute and some Jower discharge
flows may be capable of transporting water-hardeaed Asian carp eggs.
Successfd spawring and recruitment of grass carp in the Sandusky
River would add credence (0 these new and much less restrictive lirits
on Asian carp spawning river requirements.
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Legislation has been introduced this year In the U5 Congress, but not yet enacted, that would direct the US.
Army Corps of Enginesrs to camplete a study of the options that would prevent the spread of aquatic nuisance
species between the Great Lakes and Mississippi Rlver Basins. Hydrologic separation is the only option which
closes the aquatic connection between the two basins and does not require continuous operation and
maintenance of various technologies that have some risk of failure. The one-time, capital cost to separate the

Con icated by: Marle
mmunicated by: Martens Evans two basins is widely acknowledged o be high, and the outstanding question Is whether the costs are justified

Keywonds: given the significant risk of fiture ecological damages and long-term economic losses. Interests opposing
Inwasive species separation have mounted a public campaign that the news media have picked up to deny that hydrologic
Morth American Great Lakes sepatation should be ¢onsidered or that a problem even exists The campalgn rests on four assertions:
Mississippl River Basin (1) existing etectric barriers in the Chitago canals are effective; (2) it is too Late-the carps are already in the
Biodiversity threats Great Lakes or soon will be: {3) Aslan carps will not thrive in the Great Lakes due to inadequate food and
Risk assessment spawning habitat; and (4) Asian carps are unlikely to cause serjous harm, Our review of these asserrions and
Legtslation the ecological and socto-economic threats to both basins supports cur recommendation that the pending
legislation be passed and that it include analysis of hydrologic separation of the two basins.

© 2011 International Association for Great Lakes Reséarch, Published by Elsevier B.Y. All rights reserved,

Introduction available to prevent the spread of aquatic nuisance species between the

Great Lakes and Mississippl River Basins through the Chicago Sanitary

Responding to a public health risk more than 100years ago,  and Ship Canal and other aquatic pathways." However, more than three

engineers reversed the Chicago River and built the Chicago Sanitary
and Ship Canal to carry sewage away from Lake Michigan, the city's
source of drinking water (Hill, 2000). The canal breached the low
natural divide between twe of North America's iconic watersheds, the
Great Lakes and the Mississippi River, thereby opening a shipping route
for recreational boats and comumercial barges, but also providing an
invasion route for harmful aquatic species; two of which are currently
of major concern, bighead (Hypophthalmichthys nobilis) and silver
(H. molitrix) carp. The imminent threat of these invasive Asian carp
swimming through the canal system and colonizing the Great Lakes has
elicited legislation from the U, 5. Congress (Water Resources Develop-
ment Act, 2007) authorizing the U.S. Army Corps of Engineers (USACE)
to conduct =3 feasibility study of the range of options and technologies

* Corresponding author: Tel: + 1 618 786 2811,
E-mall addresses: i|rivers@aol.com (JL Ratmussen}, hregier@ragers.com
(HA Regier), rsparks®illinols.edu {RE Sparks), taylorw@msu.edu (WW, Taylor),
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1 Present address: 10 Ermtﬂmet.ﬂnumﬂl.(:amda.N}BlKﬁ.TeL +1 510 660 5552
¥ Tel: 41517 353 3048,

years passed before the USACE issued the study's first Drait Project
Management Plan, and the completion date for the study has slipped to
2015 (USACE, 2010c). Additional legistation which has been introduced,
It not yet enacted (11.5. House, 2011; US. Senate, 2011}, would direct
the USACE to complete its separation study within 18 months, Political
support for this legislation threatens o be undermined by a rneﬂ;
campaign based on the following four assertions:

1, Existing electric barriers { constructed in the Chicago Sanitary and Ship
Canal to prevent migration of harmflll aquatic species) have proven
effective in blocking Asian carp; Asian carp recently captured on the
Lake Michigan side of the barrier arrived by other means (Frede, 2010).

2. Asian carp have already found their way into the Great Lakes, or soon
will, through various means such as the dumping of bait buckets by
anglers or intentional transfers — therefore it is too late to prevent the
invasion (Frede, 2010: McClond, 2010; Stanek, 2010),

3. Asian carp will not chrive In the Great Lakes doe to a lack of adequate
food and spawning habirat (Flesher, 2010; Golowenski, 2010).

4. Asian carp are not likely to cause serious damage to the Great Lakes
ecosystern (Smith and Vandermeer, 2010).

03E0-1330/% - see front maner © 2011 Intermatiohal Assotiation for Great Lakas Ressarch, Published by Elsevier BY, AR rights reserved.
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Our critical review of these assertions and the ecological and socio-
econamic threats to both basins supports our recommendations that
the pending legislation needs to be passed and that it should include
serious consideration of re-separation of the basins,

Are existing barriers effective?

The existing electric barriers in the (hicago Sanitary and Ship
Canal are designed to repel, not kill fish,. The voltages required to 53
fish would also be dungerous to humans who might fall into the waler.
Electeie harviers are subject to shut down due to power interruptions,
accumulation of debris, and periodic maintenance (USACE, 2010b).
The electric field near steel-hulled barges can be reduced, posshly
inducing fish to remain close t the hulls to aveid shock as they transit
the electric field {Dettmers et al, 2005} During flood events,
temporary water connections can allow fish to bypass the existing
electrical barriers (USACE, 2010a,b), On the upstream {lakeward} side
of the electrical barriers, only narrow strips of land separate the
Sanitary and Ship Canal from the Des Plaines River and the okd Dlinods
and Michigan Canal, which are tonnected to the Wllinols River, a
tributary of the Mississippl River. In September 2008, floodwaters
connected the Sanitary and Ship Canal with the Des Plaines River
{USACE, 2010a). To reduce the risk of fish by-passing the electric
barriers, the Corps of Engineers recommended construction of
34,800 it {10,545 m) of concrete barricades and 33,400 & (10,180 m)
of Chain Link Fence with W-inch {(6.35 mm) openings w separate the
Des Plaines River Ooodplain from the Sanitary and Ship Capal at an
estimated cost of $13,174,000. To date, 3 portion of the bamicade and
fence system has been completed in the area most Hikely to Bood and
two cutverts that connect the old, unused Ilinols and Michigan Canal
to the Sanitary and Ship Canal have been blocked (LISACE, 20104} The
frequency and size of fiood events that may provide direct access for
adults, egys. or larvae of Asian carp to Lake Michigan around the
electrical barrier are stil under analysis (USACE, 201 0a}, Most experts
agree that permanent solutions go block Astan carp and other harmfut
aguatic species from invading the Great Lakes must look beyond
electrical barrier systems,

in addition {o by-passes and other potential failures to prevent
upstream movements, one of the greatest deficlencies of electrical
barriers or other permeable devices that zHow the free low of water
and boats are theit inability 1o block downstyeam movements. Electric
fields cannot prevent downstream migration and drifiing of in-
vertebrates, fish eggs and larvae, and potentially harmful plants,
parasives and disease organisms. Pulsed DC electric fields generally
are not stveng enough to kil drifting organtsms and propagules (Jerde
et al., 2010a). Risks of harmful species transfers downstream from the
lakes ro the Mississippi River Basin must be taken as seriously as the
threats to the Great Lakes, Recent assessments indicate that there are
more than 155 nonnative aquatic species restricied to efther the Great
lakes or Mississippl River Basin (Jerde et al, 20100}, Of these, 10
species present in the Great Lakes could damage the Mississippi River
Basin and 17 species present in the Mississippi River Basin could
damage the Great Lakes {Jerde et al, 2010a),

Are Aslan carps already in the Great Lakes?

Tradirional electrofishing and netting methods have been used in
atternpts to detect the presence of Asian carp beyond the electric
barriers. Far more sensitive methods are needed for accurate
monitoring, especially near the leading edge of the invasion front,
where the population will be initjally low {Jerde et af, 2010a).

One such methad, detection of bighead and silver carp DNA In
water samples {environmental DNA, eDNAJ, was employed in paraliel
with conventional technigues, but the efforts were not integrated into
a scientifically-based framework designed 1o validare this new
methodology (Jerde et al, 2010b; jerde et al, 2011} Due to its

novelty in this application, the eDNA methodology has been viewed
by some as an unproven, experimenta] method of detecting the
presence of Asian carp. However, the ¢DMA methodology has been
used, documented, and aceepted in other applications in aquatic
environments (Ficetola et al., 2008).

An EPA audit ceport concluded: “When eDNA results are positive,
the public can have a high degree of confidence that Aslan carp DNA s
present™ {Blume f al, 2010). The eDNA results do not indicate how
many fish were present, only that #t Ieast one live carp was in the
vicinity or upstream of the sample location within a few days of the
time the saenple was taken (ferde et al, 2010b). While & s possible
that ¢DNA could be present in the absence of a live fish, it Is highly
untikely that the overall temporsl and spatial panems of Aslan carp
eDNA detected over two years above the electrial barrier can be
attributed to any source other than live Asian carp Jerde et al, {20100}
Teport 32 positive detections of eDNA from bighead carp and 28
detections of silver carp eDNA upstream of the elecizic barriers,
including one silver carp ¢DNA detection in Calumet Harbor on Lake
Michigan. Silver carp ¢DNA was also detected in the Chicago River in
downtown Chicagoe and in the river's Horth Shore Channel, both less
than 1 km from Lake Michigan {Fig, 1),

To date, there is ne evidence of reproducing populations of Asian
carps in the canals upstream of the electric barriers or in Lake
Michigan. To reproduce, males and females must mature, produce
cges and sperm, and find each other in sufficient numbers that many
egys are fertilized, Then the eggs, larvae and young fish must survive
and grow to maturity. There are many obstacles to successful
reproduction and recruitment that oftep cause invasions to fal)
many times before they socceed (Drake and Lodge, 2006), However,
given enough time, even Jow probability events will ulimately ocour.

Intentional releases also pose risks that need to be addressed,
primarily through education and regulations that are carefully
targeted and strierly enforced. To minimize the risks of overland
fransfers, public education programs have been undertaken and legal
prohibitiony on the sale, transport and possession of live Asian carp
have been enacted at the city, state and federal levels {Finster, 2007).

in suraraary, it is Bkely that only very small numbers of Aslan carps
have acressed the Chicage waterways upstream of the elecric
barriers, but to date probably have not successfully reproduced.

Wil Asfan carps thrive in the Great Lakes?

Feod scurces and potential spawniing areas in the Great Lakes and
tributary rivers are available to supporr bighead and silver carp,
despite assertions 10 the contrary that were based on misrepresen-
tation of one bioenergetics paper {Cocke and Hill, 2010} and
inadequate knowledge of the physical complexdty of the Great
Lakes. That paper carefully acknowledged the existence of other
food sources vmitted from the Moenergetics moadel due to ok of data
oh the various forms of organic carbon floating on the swrfuce,
suspentded In the water colum, or resting on the bottom. The paper
also acknowledged the existence of focally favorabie plankion
condidons in productive embayments around the Great Lakes (eg.
Creen Bay, Saginaw Bay, Lake St. Clair, Western Basin Lake Erie, ete.)
and rmajor tributary rivers. Sliver carp have recently been reported to
consume Cladophara, a genus of flamentaus alga comprising several
species that are found in abundance around the margins of the Great
Lakes (personal comrmumication, Leon Carl, USGS Midwest Area
Regional Executive, to the 28 April 2011 meeting of the Asian Carp
Regiona! Coordinating Council). Food availability was one of many
factors considered in a Canadian government risk assessment that
concluded it is reasonably certain that bighead and silver carp will
reproduce and spread in the Great Lakes if they are pravided access
{Mandrak and Cudmore, 2004).

The Great Lakes and Tibutary rivers are neither too cold nor too
stagnant £H Support Asizn carp spawning. In Asiz, bighead carp thrive
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Fig. 1. Asian carp DRA detections (red) in the Chicags wanseweays apstrcan and downstreans of the ehretric fsh barrders In 2000 and 2030, Jercie et 2f, {2071} repont 32 positive
detertions of eDIA from bigheas cacp dnd 26 Getertions o sliver carp sDNA spstraamn of the dectric barriess, inchuding one silver carp e3NA detection §n Calumes Hathor on Lake
Michigan, Sitver carp eDNA was also devected in the Chicago River i downtoen Chitags aind In the rivec’s North Shore Chunned, both iets dan { Ton from Lake Michigan. The
waterways in Chicago conneet downsyreacy 10 the Des Plaines River which joins the IHineis Kiver, a malor tribaary of the Mississippl River. Theree e Tocks and dams ¢ Dresden
fsland (D1}, Brandon Roads {BR), Lockport (LP), Ofiden (D6}, Chicago River, Witmetse Putnping Station, and 2 low, aotched daem, Bolfinan Bam {HD ). ov the Des Flaines River. ln Ads,
tighead carp tange narth 4o 47" katitude, silver cirp to 54° north, Map by 5.8 Mysarelar, The Rature Conservamy, with DNA dats Fratn Jecda et 31, {2010 and 20110,

in rivers 3s far dorth as 47° Latitude, which equares in North America
to the latitude of Lake Superior. or about 100 miles north of Lake
Huron and almost 300 miles north of Lake Ontario. The native range of
siiver carp extends o 54° north, which cuts across the southern basin
of Hudson Ray {Kolar €2 al, 2010), Twentytwo tributaries on the
United States side of four Great Lakes afe at least 100 km long and rnay
have sufficient cument veloity to keep Asian carp eggs in suspension
fong enough o hatch {Kolar et al, 2010). Warer velodties and other
factors in the tibutaries are currently Deing assessed by the same
group of researchers. Reports alse exist of bighead and silver cuyp
spawning in stagnant backwater srevirons, and fry being found in
S50-55"F {10-12"C) water (personal communication, Mark Pegg
lilinois Natural History Survey, cited in Mandrak and Cudmore
(2004)). Therefore, successful Asian carp répreduction may be
possible in many smaller, shorter tributaries to the Great lakes
where oxygenated sand and gravel substrates occur

Will Astan carps harm the Great Lakes?

Those who believe that too mrvach §s being made of ant Asian carg
invasion of the Great Lakes downplay the risk, claiming Asian carp will
simply join the many species that are now accommodated by the
Great Lakes scosystem. For half 2 century fisheries biologists have
strugzled to minkmize the damiage wrought by a series of bivlogical
invasions [eg. the sea lamprey, Petromyzon marinus; alewife, Alose
pseudvhorengus; zebira and quagga roussels, Dreissenu polymorpha and
. rostriformis bugensh; and most recently, fish diseases {e.g., viral

hermorrhagic septicemnls, ichthvophenus hoferi)] (Fahnenstiel et al,
2010; Mills and Leach, 1983}, These invaders have setiously damaged
recyeational and cominerclal fisheries, increased costs for natural
Tesaurce management, severely impacted businesses dependent on
recreation, clogged water intake systems, and fundarmentally altered
the foud webs in most of the Great Lakes. Ship-borne invasive species
{e.g. zebra mussels) alone are estimated to have cost raw water users,
spart and commercial fsheries, and wildlife watchers on the (U5
grartion of the Great Lakes over $200 million annually through 2006
{Lodge and Finnofl 2008),

There sre only two examples of successhul mansgement of harmfal
invasive aquaric speries in the Great Lakes, amd both have had
significant aconomic and ecological costs, Sea lamprey abundance in
the Great Lakes s controlled by barrlers, traps, periodic applications of
a toxitant in their spavwning arsas, and release of sterile males, at a
oost of $22.8 raillion In 2068 and a projected cost of $29.7 miliion In
2610 {Great Lakes Fishery Commission, 2008} The barriers and
toxicants have some negative effects on non-target species, but the
efferts are considered acceptable by fishery managers In retum for
protecting highly valued fishes. Populations of alewife have been
substantiafly reduced in the upper Great lakes, first through
predation by intentionally introduced salmon and now by competi-
tion from unintentionally introduced mussels that have reducad
rooplankton  populations. Unfortunately, zooplankton is essential
not only to alewives but also to early Jife stages of highly-valued
commercial ard sport fishes (Fahnenstiel et al. 2010; Shuter and
Mason, 20013,
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Introduction of Asian carps, which are efficient plankton feeders
throughout their life spans, would further deplete the base of the
already-stressed food webs in the Great Lakes. ARer Asian carp
populations exploded in the lllinois River, the condition factor of twa
native planktivores, the bigmouth buffalo (kctiohus cyprineftus) and
gizzard shad (Dorcsoma cepedianum), declined, presumably as a result of
competition for food (Irons et al, 2007). There is no species-spedific
approach yet available to control the Asian carps, and previous
experience with lampreys demonstrates that control measures are Itkely
to be costly and have some umavoidable side effects. it is better to prevent
invasions than attempt to manage a harmful species after invasion.

Potential harm to blodiversity in the Mississipp! River Basin

Recent medla reports have focused on the threat to the Great Lakes
posed by the Asian carps, and little attention has been pald to species
in the Great Lakes that are potential invaders of the Mississippi Basin,
including the 10 specles mentioned by Jerde et al. (2010a). The 10
include two fishes, five plants, and three custaceans. The fish-hook
waterflea (Cercopagis pengol), is a planktonic crustacean that preys on
other zooplankton. thereby competing with larval and smali fishes,
while avoiding predation itself because of its long tail spine. The
Eurasian ruffe (Gymnocepholus cernuus) is a 4-6-inch (10-15cm),
spiny fish that is likely to compete with native fishes for food. In terms
of sheer number of endemic species, there is actually more to Jose in
the Mississipp! than in the Great Lakes.

The Mississippi River Basin has the highest diversity of freshwater
fishes (260 species) known for any region at comparable latitudes
(Fremling et al, 1989; Smith, 1981). The diversity is especially high in
tributaries of the Tennessee, particularly among shiners and minnows
(Family Cyprinidas) and darters (Family Percidae), European gobles
and other small invasive fishes that are already in the Great Lakes can
move downstream and then upstream into very small tributaries For
instance, the round goby (Apoiloniz melanostomus) already moved
through the Chicago canals into the upper lllinois River. Since gobies
seek the same habitats and food sources as many darters, thay are
very likely to compete with the native species.

North America is the wotld center of biodiversity for freshwater
mussels with 297 recorded species, most of which occur in the Mississippi
River and its tributaries (Pennak, 1989). Unfortunately, 72% of the North
American mussels are currently listed as endangered, threatened, or of
spedal concern (Master, 1990; Williams et al., 1992). The introduction
and spread of invasive mollusks {such as the zebra and quagga mussels,
which probably entered the Mississippl through the Chicago waterways)
have contributed to the dedine of native mussels {Master, 1990). The
local extirpations of native mussels in the western basin of Lake Erie and
in Lake St. Clair bodes ill for the native mussels that are endermic to the
Mississippi Basin (Nalepa et al, 1996; Ricriardi et al, 1998).

Conclusions and recommendations

The electric barriers have not been fully effective on Asian carp and
will not work on organisms or propagules that drift downstream; eDNA
evidence suggests silver and bighead carp are in the Chicago waterways
well upstream of the electric barriers (Jerde et al, 2010b). Based on our
current understanding of Asian carp dietary and habitat requirements it
is unTikely they would be limited by food or habitat in the entire Great
Lakes basin. The addition of two more species of plankron feeders to the
Great Lakes would adversely affect an already stressed food base. There
are more invasive species besides the Asian carps that could cace
species extinctions, declines of valuable fisheries, and other econamic
losses if they pass between the Great Lakes and Mississippi basins via the
Chicago connection. It is imperative to stop the exchange of invasive
spedies as quickly as possible.

In response to the delays in the authorized study by the USACE,
state elected and appointed officials on the Great Lakes Comrnission

and mayors of Great Lakes cities have secured funding from
foundations to begin evaluating the engineering feasibility and
estimated cost of altermatives for separating the two basins, with
final recommendations to be presented in January 2012 (Great Lakes
Commission, 2011). These evaluations do not obvlate the need for a
feasibility study by the USACE that inchides separation, because the

USACE is the only agency with the Congressioral authority to
implement whichever alternative is finally selected.

Hydrologic separation is the only option which closes the aquatic
connection between the two basins and does not require cont{nuous
operation and maintenance of various technologies that have some
risk of failure. The one-time, capital cost to separate the two basins is
widely acknowledged to be high, and the outstanding question is
whether the costs are justified given the significant risk of future
ecological damages and long-term economic losses to the region, The
pending legislation needs to be passed, so the public and their elected
officials can evaluate the costs and relative risks based upon the best
sclentific Information and engineering technology available.
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