




From: Dryden, Kim
To: Roxanna Hinzman; Constance Cassler; Donald Progulske; Timothy Breen
Cc: David Shindle; Kevin Godsea
Subject: HCP contact list
Date: Thursday, February 04, 2016 3:21:48 PM

Sorry having trouble keeping up:  too much to do.   For the HCP, the SFWMD is a major
player because they control the basin by basin surface water management for SW FL 

Let's not forget a really important point about our Corps partners - in FL they defer the water
qualification certification which includes surface water management and water use issues to
the water management districts - almost without question, so the SFWMD is a major player in
any listed species decision we make.  (We have letters from the Corps regulatory inviting us to
take a hike on this issue.....).  Which is why I have encouraged active participation in the
monthly SFWMD interagency project review meetings in Ft. Myers by our staff.  We can
eliminate fish and wildlife and listed species issues ahead of time by joining int this process
that we have not really participated in for many years.

The Big Cypress Basin Board is one of the few basin boards in the state that has survived the
governors' cuts and is historically resourced and regionally based  and highly political.  

The PSRP is the first project that had a much-heralded water reservation under CERP.  So for
the Big Cypress development, we have water reserved for the project which would change
under the Big Cypress Development proposal - ag to development is exceedingly different
water use.  One thing I recommend for at least the Big Cypress development is that we
develop a consensus analysis of the effects of that type of change on fish and wildlife based on
best available information.  There is generally more undisturbed water resources available for
fish and wildlife under ag than there is for development, especially at sensitive times of the
year.  Plus the pollution issue. A comparison would be advisable.

So:  were all the affected Corps and SFWMD CERP contacts copied?  Were the SFWMD Big
Cypress Basin contacts and the Ft. Myers Lower West Coast  SFWMD office contacts
copied?  Was the Corps Jacksonville and Ft. Myers regulatory office copied?

Were the downstream partners of the Service copied?  NMFS, RBNERR, NOAA, ENP, DEP
State Parks (Collier Seminole, Fakahatchee?)  What about FFS (PSRP, OK Slough) and FWC
(WPB and individual WMA's)?

I got to this as soon as I could.  If you need specifics, let me know.  We should set the same
standard for notifying other entities of our actions that we would like to see set for the
Service.  Thanks.

-- 
Kim Dryden
U.S. Fish and Wildlife Service
Florida Panther and Ten Thousand Islands National Wildlife Refuge
12085 State Road 29S
Immokalee, FL  34142
CELL PHONE:  (USE FIRST) 772-532-5614
Office Phone:  239-657-8016     Office FAX:  239-657-8002
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From: amber crooks
To: "Cassler, Constance"
Cc: Victoria Foster; LeeAnn Kelso
Subject: RE: Quarterly upload for ECMSHCP
Date: Monday, February 08, 2016 11:59:13 AM

Hi Connie,
 
I am just writing with a reminder that the next quarterly upload for the Eastern Collier HCP is upon
us. Please let me know when we might expect the release. If it is available to us prior to our meeting
this Thursday 02/11, we can bring any questions we might have on the documents at that time.
 
I look forward to seeing you all this week. Thank you for your help in making these documents
available to us.
 
In Kind Regards,

Amber Crooks
Amber Crooks, Senior Natural Resources Specialist
Conservancy of Southwest Florida
1495 Smith Preserve Way
Naples, FL 34102
(239)262-0304 ext. 286
amberc@conservancy.org
www.conservancy.org

Protecting Southwest Florida’s unique natural 
environment and quality of life…now and forever.
 
Please consider the environment before printing this e-mail
 
From: Cassler, Constance [mailto:constance_cassler@fws.gov] 
Sent: Wednesday, November 25, 2015 12:52 PM
To: Christian Spilker
Cc: Victoria Foster; amber crooks; LeeAnn Kelso
Subject: Quarterly upload for ECMSHCP
 
Hi Christian,
 
I am attaching a zip file containing all of the releasable documents we have for the East
Collier Multi-species HCP from August 2015 thru October 2015.  Please upload them to the
FTP site.
 
Thank you for helping us with releasing documents and have a Happy Thanksgiving.
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Connie
 
Constance L. Cassler, Ph.D.
Supervisory Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
1339 20th Street
Vero Beach, Florida 32960
office:  772-469-4243
fax:  772-562-4288
email:  constance_cassler@fws.gov
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From: Dell, David
To: Mcdonald, Kenneth
Subject: Re: Introduction and Question
Date: Monday, February 08, 2016 1:00:57 PM

sure am.

David Dell
Southeast Region
HCP and Safe Harbors Coordinator
404/679-7313
fax: 7081
david_dell@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.

On Mon, Feb 8, 2016 at 1:00 PM, Mcdonald, Kenneth <kenneth_mcdonald@fws.gov> wrote:
So are you up for a call, now?

On Mon, Feb 8, 2016 at 9:54 AM, Dell, David <david_dell@fws.gov> wrote:
Yes indeed.  If you hang around long enough, there will be a cube in your future.

David Dell
Southeast Region
HCP and Safe Harbors Coordinator
404/679-7313
fax: 7081
david_dell@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.

On Mon, Feb 8, 2016 at 9:33 AM, Mcdonald, Kenneth <kenneth_mcdonald@fws.gov>
 wrote:

Oh no...is that what the move ended up establishing..cubes?

On Mon, Feb 8, 2016 at 9:28 AM, Dell, David <david_dell@fws.gov> wrote:
Yes, I should be.  It'll be a test of how much I disturb my cube neighbors.

David Dell
Southeast Region
HCP and Safe Harbors Coordinator
404/679-7313
fax: 7081
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david_dell@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.

On Mon, Feb 8, 2016 at 9:25 AM, Mcdonald, Kenneth
 <kenneth_mcdonald@fws.gov> wrote:

Good morning!

Just checking to see if  you'd be available for a call this afternoon?

Ken

On Thu, Feb 4, 2016 at 9:02 PM, Dell, David <david_dell@fws.gov> wrote:
We should discuss when I get back in next week.  Implementing agreements are
 tricky.  I'd prefer not to deal with one, but it looks like commitments were made
 early on.

I've been digging into the HCP and considering what they might want.  I'm back
 in Monday, so let's catch up then.

David Dell
Southeast Region
HCP and Safe Harbors Coordinator
404/679-7313
fax: 7081
david_dell@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.

On Thu, Feb 4, 2016 at 10:44 AM, Mcdonald, Kenneth
 <kenneth_mcdonald@fws.gov> wrote:

Hi David,

Just thought I'd circle back and touch base with you regarding the East Collier
 HCP. I just got off the phone with their consultant and they were expressing a
 great deal of motivation about initiating the Implementing Agreement. Do you
 have any insights I can offer them, or ideas you can offer me, about how we go
 about getting that started and under solicitor review/oversight as soon as
 possible? So far my read of the HCP is that the IA is nearly as important,
 maybe a little more so, than the technical side of things I'm reviewing
 specifically.

Thank you,

mailto:david_dell@fws.gov
mailto:kenneth_mcdonald@fws.gov
mailto:david_dell@fws.gov
mailto:david_dell@fws.gov
mailto:kenneth_mcdonald@fws.gov


Ken

-- 
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
kenneth_mcdonald@fws.gov

Energy and persistence will conquer all things
-  Benjamin Franklin

-- 
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
kenneth_mcdonald@fws.gov

Energy and persistence will conquer all things
-  Benjamin Franklin

-- 
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
kenneth_mcdonald@fws.gov

Energy and persistence will conquer all things
-  Benjamin Franklin
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-- 
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
kenneth_mcdonald@fws.gov

Energy and persistence will conquer all things
-  Benjamin Franklin
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From: Dell, David
To: Cassler, Constance
Cc: Vicki Mott
Subject: Re: NOI for ECMSHCP
Date: Monday, February 08, 2016 3:41:24 PM

Connie:  Right now Vicki and I are in phone-tag.  We can adjust the venue anytime before we
send up to PPM for the first editorial review.

If you have the new information, send it up, or send a revised notice.  Thanks.

David Dell
Southeast Region
HCP and Safe Harbors Coordinator
404/679-7313
fax: 7081
david_dell@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.

On Mon, Feb 8, 2016 at 3:30 PM, Cassler, Constance <constance_cassler@fws.gov> wrote:
Hi Again,

As Ken and I were talking, we realized that the applicants may not use the venue currently in the notice.  It
depends on when the notice will go into the Federal Register.  When you finish your review, do you send it back
to our Regional Office?  If so, we can change the location then.

We are already going to change the date and the email address to Ken McDonald's email.

Thanks,

Connie
 
Constance L. Cassler, Ph.D.
Supervisory Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
1339 20th Street
Vero Beach, Florida 32960
office:  772-469-4243
fax:  772-562-4288
email:  constance_cassler@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties
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From: Foster, Victoria
To: amber crooks
Cc: Cassler, Constance; LeeAnn Kelso
Subject: Re: Quarterly upload for ECMSHCP
Date: Monday, February 08, 2016 12:52:02 PM

Good Afternoon, Amber,

Connie and I have time blocked on Wednesday afternoon to go through the documents and
pull together this quarter's release.  

We'll send it as soon as it's ready.

Have a great day!

Victoria Foster
Chief of Staff to the State Supervisor
U.S. Fish and Wildlife Service
1339 20th Street, Vero Beach, FL 32960
Ph: 772-469-4269          Fax: 772-562-4288
E-mail: Victoria_Foster@fws.gov

On Mon, Feb 8, 2016 at 11:58 AM, amber crooks <amberc@conservancy.org> wrote:

Hi Connie,

 

I am just writing with a reminder that the next quarterly upload for the Eastern Collier HCP is upon
us. Please let me know when we might expect the release. If it is available to us prior to our
meeting this Thursday 02/11, we can bring any questions we might have on the documents at that
time.

 

I look forward to seeing you all this week. Thank you for your help in making these documents
available to us.

 

In Kind Regards,

Amber Crooks

Amber Crooks, Senior Natural Resources Specialist

Conservancy of Southwest Florida

1495 Smith Preserve Way

mailto:victoria_foster@fws.gov
mailto:amberc@conservancy.org
mailto:constance_cassler@fws.gov
mailto:leeann_kelso@fws.gov
mailto:Victoria_Foster@fws.gov
mailto:amberc@conservancy.org


Naples, FL 34102

(239)262-0304 ext. 286

amberc@conservancy.org

www.conservancy.org

Protecting Southwest Florida’s unique natural 
environment and quality of life…now and forever.

 

Please consider the environment before printing this e-mail

 

From: Cassler, Constance [mailto:constance_cassler@fws.gov] 
Sent: Wednesday, November 25, 2015 12:52 PM
To: Christian Spilker
Cc: Victoria Foster; amber crooks; LeeAnn Kelso
Subject: Quarterly upload for ECMSHCP

 

Hi Christian,

 

I am attaching a zip file containing all of the releasable documents we have for the East
Collier Multi-species HCP from August 2015 thru October 2015.  Please upload them to the
FTP site.

 

Thank you for helping us with releasing documents and have a Happy Thanksgiving.

 

Connie

 

Constance L. Cassler, Ph.D.

Supervisory Fish and Wildlife Biologist
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U.S. Fish and Wildlife Service

1339 20th Street

Vero Beach, Florida 32960

office:  772-469-4243

fax:  772-562-4288

email:  constance_cassler@fws.gov

 

mailto:constance_cassler@fws.gov


From: Dell, David
To: Cassler, Constance
Cc: Vicki Mott; Kenneth Mcdonald
Subject: Re: ECMSHCP Permitt Application Fee
Date: Tuesday, February 09, 2016 6:50:50 AM

We are only announcing the public scoping of the EIS for the HCP.  We have not received
 applications and a complete HCP yet.  So as Connie mentioned, we don't have (and don't want
 them yet) checks either.

David Dell
Southeast Region
HCP and Safe Harbors Coordinator
404/679-7313
fax: 7081
david_dell@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.

On Mon, Feb 8, 2016 at 4:27 PM, Cassler, Constance <constance_cassler@fws.gov> wrote:
Hi Vicki,

You asked earlier if the we have sent a fee to the Regional Office yet, and I didn't know the answer.  I looked in
 the file and we sent the check the applicants sent in with their application back to the applicants.  The concern
 was that the check would be too old when the HCP is deemed ready to send to the Regional Office.  We
 explained that we would ask the applicants for a money order when we are ready to send the HCP to the RO.  As
 you mentioned on our call, this is the standard procedure for HCPs.

Connie

Constance L. Cassler, Ph.D.
Supervisory Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
1339 20th Street
Vero Beach, Florida 32960
office:  772-469-4243
fax:  772-562-4288
email:  constance_cassler@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties
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From: Bolen, Layne
To: Cassler, Constance
Subject: Re: 20150421_letter_Stantec to Service_Eastern Collier Mutliple Species HC Plan Draft_reducedsize.pdf
Date: Friday, February 19, 2016 4:03:27 PM

Ok, Thanks Connie, I will want to make sure to those who have asked to review it and provide
comments or input to understand that this will not be the one and only time for their
involvement.  Meaning, once they provide comment to not feel as if their role is complete.  As
you said there will be more formal meetings and I think then coordination from your lead to
the commenting biologists.    

Layne

Layne Bolen
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
South Florida Ecological Services Field Office
Endangered Species 
Vero Beach, FL 32960
email: layne_bolen@fws.gov
phone: 1-772-469-4332
fax: 1-772-562-4288

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.

On Fri, Feb 19, 2016 at 3:52 PM, Cassler, Constance <constance_cassler@fws.gov> wrote:
Layne,

There is not timeline at this point.  We are at the very beginning of the EIS and HCP process.  There will be an
EIS scoping meeting in March or April to help identify alternatives to be analyzed in the EIS.  There will also be
and HCP comment period, but not until we have an HCP for which we think we can issue a permit.  I think that is
many months away.  Paula and others had asked to see the document so they can comment, and Roxanna
suggested a Google Doc.

I know Ken has plans to meet with species leads as a group to give an overview of the HCP and talk about the
feedback he would like from them.  I'm not sure when that will be, but at least you can tell them it is coming soon.

I hope this helps.

Connie

Constance L. Cassler, Ph.D.
Supervisory Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
1339 20th Street
Vero Beach, Florida 32960
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office:  772-469-4243
fax:  772-562-4288
email:  constance_cassler@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties

On Fri, Feb 19, 2016 at 3:27 PM, Bolen, Layne <layne_bolen@fws.gov> wrote:
Connie, Is there a timeline with deadline to provide comments?

Thanks, 
Layne

Layne Bolen
Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
South Florida Ecological Services Field Office
Endangered Species 
Vero Beach, FL 32960
email: layne_bolen@fws.gov
phone: 1-772-469-4332
fax: 1-772-562-4288

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.

On Fri, Feb 19, 2016 at 2:33 PM, Constance Cassler (via Google Drive)
<constance_cassler@fws.gov> wrote:

Constance Cassler has shared the following PDF:

20150421_letter_Stantec to Service_Eastern
Collier Mutliple Species HC Plan
Draft_reducedsize.pdf

We have received many requests from staff to see and be able to
comment on the E.Collier Multispecies HCP. Now that Ken
McDonald is on board as the project biologist for the HCP, we are
ready to move forward with further review of the HCP. Many
thanks to Kevin Palmer for the initial review. To give whoever
wants a chance to comment on the document when it is
convenient, we have created a Google document. Please keep in
mind the Service was not involved in the development of the HCP
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document. Also, we are at the very beginning of the process, so
there is plenty of time to comment.

Please don't share this outside of the Service without checking
with Ken first.

We look forward to your comments.

Connie

Open

Google Drive: Have all your files within reach from any device.

https://drive.google.com/a/fws.gov/file/d/0B33oVZAs4NszTTRNVUJwWWV4QjA/view?usp=sharing_eid&ts=56c76e1c
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From: Cassler, Constance
To: FW4 Vero Beach SFFO
Subject: Re: 20150421_letter_Stantec to Service_Eastern Collier Mutliple Species HC Plan Draft_reducedsize.pdf
Date: Friday, February 19, 2016 3:18:34 PM

Hi Everyone,

The Google Doc version did not display the maps correctly.  To resolve this I sent a link to the Lumin app
associated with Google Drive.  Please make all comments in the Lumin version so we can all see the comments. 
Thanks for your patience as we work with new technology.

Connie

Constance L. Cassler, Ph.D.
Supervisory Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
1339 20th Street
Vero Beach, Florida 32960
office:  772-469-4243
fax:  772-562-4288
email:  constance_cassler@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties

On Fri, Feb 19, 2016 at 2:33 PM, Constance Cassler (via Google Drive)
<constance_cassler@fws.gov> wrote:

Constance Cassler has shared the following PDF:

20150421_letter_Stantec to Service_Eastern Collier
Mutliple Species HC Plan Draft_reducedsize.pdf

We have received many requests from staff to see and be able to
comment on the E.Collier Multispecies HCP. Now that Ken McDonald
is on board as the project biologist for the HCP, we are ready to
move forward with further review of the HCP. Many thanks to Kevin
Palmer for the initial review. To give whoever wants a chance to
comment on the document when it is convenient, we have created a
Google document. Please keep in mind the Service was not involved
in the development of the HCP document. Also, we are at the very
beginning of the process, so there is plenty of time to comment.

Please don't share this outside of the Service without checking with
Ken first.

We look forward to your comments.
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Connie

Open

Google Drive: Have all your files within reach from any device.
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From: Constance Cassler (via Google Drive)
To: fw4_vero_beach_sffo@fws.gov
Subject: 20150421_letter_Stantec to Service_Eastern Collier Mutliple Species HC Plan Draft_reducedsize.pdf
Date: Friday, February 19, 2016 2:33:53 PM

Constance Cassler has shared the following PDF:

20150421_letter_Stantec to Service_Eastern Collier
Mutliple Species HC Plan Draft_reducedsize.pdf

We have received many requests from staff to see and be able to
comment on the E.Collier Multispecies HCP. Now that Ken McDonald is
on board as the project biologist for the HCP, we are ready to move
forward with further review of the HCP. Many thanks to Kevin Palmer
for the initial review. To give whoever wants a chance to comment on
the document when it is convenient, we have created a Google
document. Please keep in mind the Service was not involved in the
development of the HCP document. Also, we are at the very beginning
of the process, so there is plenty of time to comment.

Please don't share this outside of the Service without checking with Ken
first.

We look forward to your comments.

Connie

Open

Google Drive: Have all your files within reach from any device.
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From: Mcdonald, Kenneth
To: Dell, David
Subject: Re: East Collier HCP in Word?
Date: Wednesday, March 02, 2016 10:25:23 AM

​

 EASTERN COLLIER MULTIPLE SPECIES HCP First D…
​I agree completely with what  you're finding. I've attached a Word version converted from our
 PDF copy. It's large so it's coming as a link to Google Drive. Let me know if  you can't get to
 it and we'll figure out a different way.

Ken

On Wed, Mar 2, 2016 at 10:06 AM, Dell, David <david_dell@fws.gov> wrote:
Ken:  Do you have a version of the HCP in Word?  I have a hard copy plastered with stickie
 notes, but I think it might be helpful if we had a google docs version that we could
 collaborate on.

I'm slowly coming to grips with this HCP, but it appears to hinge a lot on the 2008 MOU
 among the landowners and NGOs, as well as on the Rural land Stewardship program, and
 something called a Florida Panther protection plan.  Those need to be incorporated into the
 HCP.  I also don't see yet where they make the case that their plan minimizes and mitigates
 to the maximum extent practicable.

David Dell
Southeast Region
HCP and Safe Harbors Coordinator
404/679-7313
fax: 7081
david_dell@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.

-- 
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
kenneth_mcdonald@fws.gov

Energy and persistence will conquer all things
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-  Benjamin Franklin



From: Foster, Victoria
To: Cassler, Constance
Subject: Re: Conservancy of Southwest Florida letter regarding public process for Eastern Collier HCP
Date: Thursday, March 10, 2016 2:58:14 PM

Makes sense to me.  Perhaps we can put a blurb on our website that we're reviewing it and just
add the link to the applicants' website? 

Victoria Foster
Chief of Staff to the State Supervisor
U.S. Fish and Wildlife Service
1339 20th Street, Vero Beach, FL 32960
Ph: 772-469-4269          Fax: 772-562-4288
E-mail: Victoria_Foster@fws.gov

On Thu, Mar 10, 2016 at 2:50 PM, Cassler, Constance <constance_cassler@fws.gov> wrote:
Hi Everyone,

Why can't we direct the public to the applicants website where the HCP is provided.

Connie

Constance L. Cassler, Ph.D.
Supervisory Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
1339 20th Street
Vero Beach, Florida 32960
office:  772-469-4243
fax:  772-562-4288
email:  constance_cassler@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties

On Tue, Mar 8, 2016 at 12:41 PM, amber crooks <amberc@conservancy.org> wrote:

Dear State Supervisor Williams and Field Supervisor Hinzman,

 

Please see the attached letter from the Conservancy of Southwest Florida regarding the
public process for the proposed Eastern Collier Habitat Conservation Plan.

 

If you have any questions or would like to discuss further, feel free to contact me.
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Thank you,

Amber Crooks

Amber Crooks, Senior Natural Resources Specialist

Conservancy of Southwest Florida

1495 Smith Preserve Way

Naples, FL 34102

(239)262-0304 ext. 286

amberc@conservancy.org

www.conservancy.org

Protecting Southwest Florida’s unique natural 
environment and quality of life…now and forever.

 

Please consider the environment before printing this e-mail

 

mailto:amberc@conservancy.org
http://www.conservancy.org/
http://www.conservancy.org/






From: Mcdonald, Kenneth
To: Shindle, David
Subject: Re: Eastern Collier visit
Date: Monday, March 14, 2016 9:20:47 AM

Will do. Thanks!

On Mon, Mar 14, 2016 at 9:11 AM, Shindle, David <david_shindle@fws.gov> wrote:
OK, 10-4.  It sounds like some detailed mechanics being worked out that I may not need to
 participate in.  Sounds like you are on top of this.

Just let me know if/when you need my input.

David

                                                                  
David Shindle
Florida Panther Coordinator
U.S. Fish and Wildlife Service
12085 State Road 29 S
Immokalee, FL 34142
Office 239-657-8013
Cell 772-532-7293
david_shindle@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.
                                                                           

On Mon, Mar 14, 2016 at 8:15 AM, Mcdonald, Kenneth <kenneth_mcdonald@fws.gov>
 wrote:

Will do. 

Just to fill you in so you can make a more informed decision about attending - the agenda
 for the 16th is a discussion of how the applicants intend to manage the areas they
 designate as "preserves" in the HCP. Principally, I'm interested in what the mechanism
 will be for exchanging mitigation credits between landowners. Some in the "covered
 activities" area have a surplus of lands in the "preserve" to cover their own mitigation
 needs, while others have a deficit (more land in the covered activities area than the
 preserve) and will need to utilize credits held by those with surpluses. 

Secondly, I'm also interested in understanding how they'll utilize the fund they're
 proposing to engage in habitat restoration inside the preserve, and what legal instruments
 they'll use to guarantee protections in the preserve will last at least as long as the HCP, if
 not in perpetuity. We already have a commitment in principle from them to guarantee the
 value of habitat in the space designated for "preserves" will increase for panthers through
 a combination of protection and restoration. The meeting on the 16th is really about us
 getting that commitment on paper and spelled out more explicitly.

Ken

mailto:kenneth_mcdonald@fws.gov
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On Mon, Mar 14, 2016 at 7:54 AM, Shindle, David <david_shindle@fws.gov> wrote:
Good Morning Ken-

I just realized I had the HCP meetings scheduled on the 16th and 17th in my calendar. 
 Maybe there was a change I missed.  That said, I have another panther meeting to
 attend on the 15th.  If you need me there on the 16th, just let me know.

David

                                                                  
David Shindle
Florida Panther Coordinator
U.S. Fish and Wildlife Service
12085 State Road 29 S
Immokalee, FL 34142
Office 239-657-8013
Cell 772-532-7293
david_shindle@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.
                                                                           

On Mon, Mar 7, 2016 at 8:20 AM, Mcdonald, Kenneth <kenneth_mcdonald@fws.gov>
 wrote:

Hello all,

FYI on the agenda. The 14th and 15th are about getting me and anyone else who
 needs to be up to speed on the layout of the project. The 16th is sitting down with the
 applicants to spitball  how they might trade mitigation credits with one another in the
 preserve area. Any and all are welcome to come!

Ken

---------- Forwarded message ----------
From: Christian Spilker <CSpilker@collierenterprises.com>
Date: Thu, Mar 3, 2016 at 3:32 PM
Subject: Eastern Collier visit
To: Kenneth Mcdonald <kenneth_mcdonald@fws.gov>

Ken,

A draft agenda for your visit is attached. Please let me know if you want to add or
 remove anything. 
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This e-mail message is intended only for the individual(s) to which it is addressed and
 may contain information that is privileged, confidential, and protected from
 disclosure under applicable law. If you are not an intended recipient you may not
 copy, forward, disclose or use any part of it. If you have received this communication
 in error, please notify us immediately by replying to the e-mail and deleting it from
 your computer. Thank you.

-- 
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
kenneth_mcdonald@fws.gov

Energy and persistence will conquer all things
-  Benjamin Franklin

-- 
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
kenneth_mcdonald@fws.gov

Energy and persistence will conquer all things
-  Benjamin Franklin

-- 
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
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kenneth_mcdonald@fws.gov

Energy and persistence will conquer all things
-  Benjamin Franklin
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Eastern Collier Multiple Species Habitat Conservation Plan 
Agenda for Site Visit and Kick-off Meeting 

Collier County, Florida 
March 14-16, 2016 

 
Monday March 14, 2016 

3-5 p.m. Bruce Johnson, James Hale, and Ken McDonald meet to review GIS and PHU 
Analysis (Stantec Offices, 3200 Bailey Ln #200, Naples) 

Tuesday March 15, 2016 

9-11 a.m. Helicopter Tour of HCP Area (Meet at Immokalee Airport at 9 a.m.) 

12-1 p.m.  Lunch at Lozano’s Mexican Restaurant  

1-5 p.m. Driving/walking tour of HCP Area 

Wednesday March 16, 2016 

9 a.m.-2 p.m. Meeting To Discuss Details of HCP and Implementing Agreement (Collier 
Enterprises Offices) 

• Overview of HCP 

• Technical Issues 

• HCP Process-related Issues 

 



From: Robert Tawes
To: roxanna_hinzman@fws.gov; ken_warren@fws.gov; constance_cassler@fws.gov
Subject: Fwd: SCHEDULED: Document Number - 2016-06792
Date: Tuesday, March 22, 2016 1:23:05 PM

FYI. Couldn't find Ken's email on the iPad

Sent from my iPad

Begin forwarded message:

From: "Prigan, Sara" <sara_prigan@fws.gov>
Date: March 22, 2016 at 12:43:22 PM EDT
To: David Dell <david_dell@fws.gov>, Robert Tawes
<robert_tawes@fws.gov>,  Travis Culp <travis_culp@fws.gov>
Cc: Anissa Craghead <Anissa_Craghead@fws.gov>, Susan Wilkinson
<susan_wilkinson@fws.gov>,  Megan Apgar <megan_apgar@ios.doi.gov>
Subject: Fwd: SCHEDULED: Document Number - 2016-06792

Draft Environmental Impact Statement; Eastern Collier Multi-species Habitat
Conservation Plan; Collier County, Florida  [FWS–R4–ES–2016–N037]  David
Dell , Robert Tawes, Travis Culp

FR00002539

Please see publication information below.

Thank you,

Sara Prigan
Division of Policy, Performance, and Management Programs
U.S. Fish and Wildlife Service
5275 Leesburg Pike, MS: BPHC
Falls Church, VA  22041-3808
Telephone:  703-358-2508
http://www.fws.gov/pdm/index.html

---------- Forwarded message ----------
From: noreply@fedreg.gov  

Document 2016-06792, Category NOTICES has been scheduled to publish on
03-25-2016. 
This document will be placed on public inspection on 03-24-2016 08:45:00. 
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DEPARTMENT OF THE INTERIOR

Fish and Wildlife Service

[FWS–R4–ES–2016–N037]; [40120–1112–0000–F2]

Draft Environmental Impact Statement; Eastern Collier Multi-species Habitat
Conservation Plan; Collier County, Florida

AGENCY: Fish and Wildlife Service, Interior.

ACTION: Notice of intent; announcement of public meeting.

SUMMARY: Under the National Environmental Policy Act (NEPA), we, the Fish
and Wildlife Service (Service), advise the public that we intend to gather
information necessary to prepare a draft environmental impact statement (dEIS)
related to an anticipated permit application from nine Collier County, Florida,
landowners (prospective applicants) for the incidental take of federally listed
species. The permit application would include an Eastern Collier Multiple Species
Habitat Conservation Plan (ECMSHCP) prepared in accordance with the
Endangered Species Act of 1973, as amended (Act). We provide this notice to (1)
describe the anticipated action; (2) advise other Federal and State agencies,
affected Tribes, and the public of our intent to prepare a dEIS; (3) announce the
initiation of a public scoping period; and (4) obtain suggestions and information
on the scope of issues and alternatives to be included in the dEIS as well as any
other written data, views, or arguments with respect to the anticipated permit
application.



From: Warren, Ken
To: Cassler, Constance
Subject: Re: Eastern Collier Multi-Species HCP Q&A
Date: Thursday, March 31, 2016 2:42:25 PM

And one more:

Why doesn't the Service designate critical habitat for the Florida panther in SW Florida?
Wouldn't that solve any problems with this and future developments proposed right in the
heart of the panther's last breeding zone?

On Thu, Mar 31, 2016 at 2:37 PM, Cassler, Constance <constance_cassler@fws.gov> wrote:
Thanks Ken.  We will work on these answers.

Connie

Constance L. Cassler, Ph.D.
Supervisory Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
1339 20th Street
Vero Beach, Florida 32960
office:  772-469-4243
fax:  772-562-4288
email:  constance_cassler@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties

On Thu, Mar 31, 2016 at 2:29 PM, Warren, Ken <ken_warren@fws.gov> wrote:
Hi Ken and Connie,

As we get close to the public meeting, we need to develop some in-house messaging and
Q&A we can use in response to media and general public queries.  In other words, what
are the tough questions we need to be ready to answer as we work thru this process.

Anyway, I know y'all are swamped, but here's my shot at the top 5 questions we need to
be ready to answer:

1.  Why is the Service working with landowners to help them develop a plan that will lead
to the development of already diminishing panther habitat, right in the middle of the last
Florida panther's last breeding area?  It seems as though the Service ought to be trying to
stop this.

2.  Why doesn't the Service acknowledge the fact that if this development is allowed to
occur, it will destroy a significant amount of critical Florida panther habitat and possibly
lead to the extinction of this species?

3.  If the Service and these landowners can't agree on a conservation plan, what's to stop
them from going ahead with developing all this panther habitat?

mailto:ken_warren@fws.gov
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4.  Explain how this habitat conservation plan, if implemented, is anything but a "license
to kill and develop" for these landownders?

5.  Doesn't the ESA have a provision that even private landowners can't do stuff that will
impede or threaten the continued existence of a listed species?  And if so, isn't that the
case here? Afterall, there are only about 200 Florida panthers left.

Pls let me know your thoughts.

Thanks.
-- 
Ken Warren
Public Affairs Officer
U.S. Fish & Wildlife Service
South Florida Ecological Services Office
1339 20th Street
Vero Beach, FL 32960-3559
Office Phone:  772.469.4323
Mobile Phone:  772.643.4407
Fax:  772.778.5498

"Being considerate of others will take you and your children further in life than any
college or professional degree." - Marian Wright Edelman

Follow us on Twitter @USFWSVERO

-- 
Ken Warren
Public Affairs Officer
U.S. Fish & Wildlife Service
South Florida Ecological Services Office
1339 20th Street
Vero Beach, FL 32960-3559
Office Phone:  772.469.4323
Mobile Phone:  772.643.4407
Fax:  772.778.5498



"Being considerate of others will take you and your children further in life than any
college or professional degree." - Marian Wright Edelman

Follow us on Twitter @USFWSVERO



From: Cassler, Constance
To: Julie Morris
Subject: Re: Panther HCP
Date: Tuesday, April 05, 2016 8:29:12 AM

Hi Julie,

I hope you are doing well.  The HCP can be found on the website for the EIS:
http://easterncollierhcpeis.com/related-links-documents/

Connie

Constance L. Cassler, Ph.D.
Supervisory Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
1339 20th Street
Vero Beach, Florida 32960
office:  772-469-4243
fax:  772-562-4288
email:  constance_cassler@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties

On Mon, Apr 4, 2016 at 10:44 AM, Julie Morris <jmorris@floridaconserve.org> wrote:
Hi!
Would I be able to get a copy of the draft HCP for Collier? I'm very interested.

I hope all is well with you -- I hear you are really busy these days!
Julie

Julie Morris
941.234.7201
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From: Warren, Ken
To: FW4 ALL Florida ES Users; Pride, Tom
Cc: Katherine Taylor; Jeff Fleming
Subject: Naples Daily News Guest Commentary: Finding meaning in a Florida panther viral video — a call to action
Date: Tuesday, April 05, 2016 1:43:19 PM

http://www.naplesnews.com/opinion/perspectives/guest-commentary-finding-meaning-in-a-
panther-viral-video--a-call-to-action-2f8877c1-4615-6899-e053--374380681.html

Guest commentary: Finding meaning in a Florida panther viral video — a call
to action

Naples Daily News, April 4, 2016
By Jason Lauritsen And Brad Cornell, Director Corkscrew Swamp Sanctuary, Southwest
Florida Policy Associate Audubon of the Western Everglades/Audubon Florida 

Last week, a guest at Audubon's Corkscrew Swamp Sanctuary had the experience of a lifetime
— and it was all captured on video.

You may have seen the remarkable footage online. In the video, you can see an endangered
Florida panther walking on Corkscrew's famous boardwalk until he turns the corner and in an
unexpected reversal of roles, appears to panic at the sight of a human. The startled cat speeds
up, racing past the videographer's leg. It's a classic hold-your-breath-moment if there ever was
one.

The reality behind the highly entertaining video is a sober and uncertain one. The young cat
will likely remain on the move with no home range of his own until he reaches maturity and
can defend his territory. In his search, he will be forced to skirt residential communities and
new developments, avoid dominant male panthers in their prime, and dodge speeding cars on
increasingly congested highways. Last year we broke the record for panthers killed by cars at
26 individuals. That is a shocking number given that state biologists estimate that only 180 or
so of these magnificent animals remain.

We have a collective obligation to conserve habitat at a meaningful scale, mindful of the
threats and befitting the needs of wide-ranging animals like panthers.

To prevent any further population declines of this iconic Florida species, Audubon scientists,
policy advocates, and volunteers are working alongside other conservation partners to protect
and restore the habitat that panthers need to survive.

We reach across the fence to work with our neighbors because any meaningful solution
demands it. Our 13,000 acres are not nearly enough. Just one adult male panther has a home
range up to 200 square miles, nearly 10 times the size of Corkscrew Swamp Sanctuary. Like
the Florida panther, Corkscrew Swamp and the Everglades cannot survive without help. It's
now up to us to restore and protect the surrounding watersheds and the full range of unique
habitats found in South Florida.

Many large conservation areas, like Corkscrew Swamp Sanctuary, Everglades National Park,
and Big Cypress Preserve, must also be linked together by protected corridors to achieve
maximum ecological results. Unfortunately, increasing development pressures now threaten to
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limit or foreclose these links and undo habitat protection and restoration goals.

State, local and federal governments, plus rural communities and ranchers, must work together
to protect what's left of the panther's natural habitat and expand north — before it's too late.
The options include land acquisition, sustainably planned and located human communities,
and perhaps most critically — incentives for landowners and ranchers to "grow panthers."

A good example of how to incentivize landowners to grow panthers is called Habitat
Conservation Planning (HCP), which is a federal Endangered Species Act program. HCPs
seek to balance all the human and habitat issues in a specific area for a sustainable outcome
for imperiled species.

Currently, there is a new HCP being developed in eastern Collier County on 152,000 acres
north of the Florida Panther Refuge. Still in draft form, the Eastern Collier Multi-species HCP
would mandate that each new development project use only old farm fields and sets aside
about two times more preserved and restored prime habitat.

The aim of this HCP is to protect panthers, wood storks, and many other imperiled Everglades
species, so Audubon and our allies are engaged directly with the landowners and federal
agencies to produce the most protective and sustainable plan. We firmly believe the HCP
process and other incentive-based collaborations hold great promise for the future of panthers
and the Western Everglades/Corkscrew Swamp landscape.

Thinking in legacy terms, our children and grandchildren would be best served if we took the
naturalist Aldo Leopold's conservation maxim to heart: "To keep every cog and wheel is the
first precaution of intelligent tinkering."

It is well within our grasp to conserve the ecological cog that is the Florida panther.

There is a public scoping meeting for this Eastern Collier HCP on Tuesday, April 12, from 5-7
p.m. at the University of Florida IFAS/County Extension Auditorium next to the Fairgrounds.
More information is online: www.easterncollierHCPEIS.com.

-- 
Ken Warren
Public Affairs Officer
U.S. Fish & Wildlife Service
South Florida Ecological Services Office
1339 20th Street
Vero Beach, FL 32960-3559
Office Phone:  772.469.4323
Mobile Phone:  772.643.4407
Fax:  772.778.5498

"Being considerate of others will take you and your children further in life than any
college or professional degree." - Marian Wright Edelman

Follow us on Twitter @USFWSVERO

http://www.easterncollierhcpeis.com/




From: Hinzman, Roxanna
To: Cassler, Constance
Subject: Re: ECMSHCP request and MOU
Date: Wednesday, April 06, 2016 10:38:12 AM

Ken can do it. Depending on the timing - I might want to come along. I'd
like to hear about the motivations.

__________________________________________
Roxanna Hinzman
U.S. Fish and Wildlife Service
South Florida Ecological Services Field Office
Field Supervisor
1339 20th Street
Vero Beach, FL 32960
772-562-3909 x 309
Cell 772-532-1247
Fax 772-562-4288
roxanna_hinzman@fws.gov

NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties.
___________________________________________

On Tue, Apr 5, 2016 at 3:01 PM, Cassler, Constance <constance_cassler@fws.gov> wrote:
Hi Roxanna,

Ken had a conversation with Brad Cornell (Audubon) who asked Ken if he would come and talk to the Collier
County Board of County Commissioners about the HCP timeline and opportunities for commenting on the
morning of April 12th.  Ken heard about other motivations he can fill you in on.  My question is if this is
something you want him to do or if it is something you would prefer to do yourself with a briefing from Ken. 
Ken is available that morning.

The other question about the MOU was one Janice got from someone in the RO asking under what authority we
are signing the MOU?  We aren't sure what type of response they are looking for.  Do you know?  I'll forward the
email so you can see the context.

Thank you,

Connie

Constance L. Cassler, Ph.D.
Supervisory Fish and Wildlife Biologist
U.S. Fish and Wildlife Service
1339 20th Street
Vero Beach, Florida 32960
office:  772-469-4243
fax:  772-562-4288
email:  constance_cassler@fws.gov

mailto:roxanna_hinzman@fws.gov
mailto:constance_cassler@fws.gov
mailto:roxanna_hinzman@fws.gov
mailto:constance_cassler@fws.gov
mailto:constance_cassler@fws.gov


NOTE: All email correspondence and attachments
received from or sent to me are subject to the
Freedom of Information Act (FOIA) and may be
disclosed to third parties
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From: Ken Warren
To: FW4 Vero Beach SFFO
Cc: Kevin Godsea; Jeff Fleming; Katherine Taylor; Tom MacKenzie; tom.pride@aecom.com
Subject: Naples Daily News: Eastern Collier HCP blasted by residents
Date: Tuesday, April 12, 2016 11:24:18 PM

Plan by large landowners to preserve, develop Collier land blasted by residents 

lead article image

   

By Eric Staats of the Naples Daily News
April 12, 2016 8:44 p.m.
A standing-room-only crowd lambasted a proposal Tuesday by large landowners to receive a
federal permit to remake eastern Collier County into a mix of new towns and preserves.

The U.S. Fish and Wildlife Service, which held the public input session, is reviewing a Habitat
Conservation Plan, or HCP, that would be the basis for a proposed 50-year permit that would
allow development to impact 10 federally listed species.
The HCP includes some of the last occupied habitat of the endangered Florida panther but also
would consider impacts to species like wood storks, sandhill cranes, bonneted bats and eastern
indigo snakes.
The plan would span 152,000 acres of crops, groves, pasture and natural lands around
Immokalee, preserving 107,000 acres in return for development on up to 45,000 acres.
For 90 minutes, some 40 speakers stepped to a podium in an auditorium at the University of
Florida agricultural extension office in Golden Gate Estates to have their say, some raising
their voices in anger and one man using much of his allotted two minutes to stand in silence in
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opposition.
Landowners, who didn't speak Tuesday, have pitched the plan as a good trade-off and better
for endangered species protection than piecemeal permitting. But speakers accused
landowners of being greedy and being only interested in making money.
"It's absolutely ludicrous," said Bobbie Lee Davenport, of the Cypress Cove Conservancy.
"This is just a travesty. If this is allowed under the Endangered Species Act, we have a real
problem here."
Several speakers questioned calling the landowner plan a conservation plan, calling it instead
an excuse to destroy habitat.
"The plan should concentrate on saving the wildlife, not on saving development land," said
opponent Aaron Canott.
Though most of Tuesday's speakers dismissed the HCP out of hand, the session was intended
to provide federal reviewers with public input on what issues should be considered during a
far-ranging Environmental Impact Statement, or EIS, that would weigh the effect of the HCP.
Besides endangered species and habitat, issues to be considered include water supply, air
quality, cultural resources, landscape views, roads, climate change and socioeconomics.
It could be two years before the agency makes a decision. An initial public comment period
runs until April 25. More input sessions are required at future stages of the review.
"We're 100 percent on the fence," said Ken McDonald, who is overseeing the Fish and
Wildlife Service review of the proposed HCP and the development permit that would come
with it. "We're only at the beginning. We're nowhere near a decision yet."
More information is available at www.EasternCollierHCPEIS.com.

Sent from my iPhone
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From: Ken Warren
To: FW4 Vero Beach SFFO; Kevin Godsea
Cc: Katherine Taylor; tom.pride@aecom.com
Subject: Eastern Collier County Multiple Species HCP EIS Public Meeting
Date: Wednesday, April 13, 2016 1:50:49 PM
Attachments: Untitled attachment 25360.txt
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There was a tremendous turnout for our public meeting held last night
in Naples regarding EIS for subject HCP. About 150 people attended in
person, with another 45 or so watching a live web cast.  About 40
folks made oral comments at the meeting. Kudos to Rox for running an
excellent meeting & to Ken McDonald for handling presentation & media
duties like a pro. Connie, David Shindle & Kevin Godsea were also
there to lend helping hands. Kudos also to Tom Pride & his staff at
AECOM for pulling together the logistical support needed to conduct
this meeting.  This photo was taken with the panoramic function on my
smart phone. You can see Ken at podium on far left addressing the
standing-room-only crowd.
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From: Mcdonald, Kenneth
To: Randy Kautz
Subject: Re: Shape File from PRT Report
Date: Wednesday, April 20, 2016 1:50:38 PM

Thank you Randy!

On Wed, Apr 20, 2016 at 1:28 PM, Randy Kautz <randykautz@comcast.net> wrote:
Kenneth,
 
Attached is a zip file that is a shape file of the additional areas of the East Collier RLSA
 proposed for protection by the PRT.  The zip file has an extension of zi_ because some email
 servers block zip files.  Just change the extension back to zip and extract it.  If you have any
 questions about it, feel free to call.
 
Randy
 
Randy Kautz
2625 Neuchatel Drive
Tallahassee, FL 32303
Cell:  850-443-3014

-- 
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
kenneth_mcdonald@fws.gov

Energy and persistence will conquer all things
-  Benjamin Franklin
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From: Warren, Ken
To: FW4 Vero Beach SFFO
Cc: Tom MacKenzie; Katherine Taylor; Kevin Godsea; Pride, Tom
Subject: Orlando Sentinel Report: South Florida developers target panther land
Date: Friday, April 22, 2016 3:20:43 PM

http://www.orlandosentinel.com/news/environment/os-orlando-panther-protest-20160422-
story.html

South Florida developers target panther
land
By Kevin Spear
The Orlando Sentinel, April 22, 2016

Any hope that South Florida's endangered panthers will eventually spread
hundreds of miles north to as far the Orlando area and beyond may hinge on
a proposal for immense development near Naples.

A growth plan by nine Collier County landowners encompasses 152,124
acres, an area that spans important panther territory and is nearly as big as
some counties in the state.

Amid that expanse, construction of subdivisions and business areas would
claim 45,000 acres. The remaining 107,000 acres would be set aside for
protection of panthers and other imperiled wildlife, a trade-off triggering
sharply divided reaction from environmentalists.

Audubon Florida backs the proposal as smart planning for such a large area,
but Emily Ruff of Orlando, who opposes Florida's revived hunting of bears,
said giving up any of the perilously little habitat for panthers would push
them toward extinction.

"It's hard to see how this plan could ever be acceptable," said Ruff, who has
organized Orlando-area residents in opposition to the project.

The land belongs to prominent sugar, citrus and cattle enterprises, including
a ranch owned by Aliese Priddy. In 2012, Gov. Rick Scott appointed her as a
member of the state Fish and Wildlife Conservation Commission.
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While that state agency has a role in protecting panthers, the development
proposal is now navigating complex bureaucracy of the U.S. Fish and
Wildlife Service.

A potential outcome would be the agency issuing a permit within two years
for "incidental take" of panthers.

Such a permit essentially would authorize unintentional harm to the animals
–for example, if they are forced off territory by a builder or hit by a car.

Ken McDonald, the service's lead biologist reviewing the development
proposal, said his agency ultimately will determine a specific quota for
incidental take but much remains to be learned before then.

"Anybody offering an opinion about whether or not this action would help or
hinder the survival of the species, I would like to see analysis informing that
opinion," McDonald said. "Because I haven't done the analysis yet and I'm
not aware of anyone who has."

Still not clear, he said, is the number of panthers, thought to be a few
hundred, or whether the species is stabilizing sufficiently after a plunge
toward extinction.

McDonald said an incidental-take permit would be issued "only if it
wouldn't appreciably reduce the likelihood of the survival and recovery" of
panthers.

Key to an incidental-take permit will be the agency's examination of details
behind the concept of protecting more than 107,000 acres to compensate for
environmental damage from developing 45,000 acres.

To Ruff of Orlando it makes little sense that such a vast spread of roads and
rooftops into the heart of panther country would improve the cat's plight.

Also critical of the proposal is the Conservancy of Southwest Florida, which
is dedicated to environmental protection in Collier and four neighboring



counties.

Among the group's concerns is potential habitat loss for other rare species,
including the scrub jay, caracara, wood stork, red-cockaded woodpecker,
snail kite, indigo snake and bonneted bat.

Likely to occur, according to the group, would be ripples of additional
development triggered by construction within the 45,000 acres.

"Our primary objection is not that development is going to go there, or even
how much development, but it's the location on what's considered primary
panther habitat," said Rob Moher, the group's chief executive officer.

Brad Cornell, policy associate with Audubon Florida and the Audubon of the
Western Everglades chapter, supports the development proposal.

He said landowners' quest for a take permit is tied to broad and stringent
requirements of Collier County's Rural Lands Stewardship Area program.

Cornell said the 45,000 acres are poor or marginal for panther habitat and
the remaining 107,000 acres will be improved and set aside for permanent
protection.

"There are ways this plan can be improved," he said. "But the concept, we
think, is an excellent concept."

-- 
Ken Warren
Public Affairs Officer
U.S. Fish & Wildlife Service
South Florida Ecological Services Office
1339 20th Street
Vero Beach, FL 32960-3559
Office Phone:  772.469.4323
Mobile Phone:  772.643.4407
Fax:  772.778.5498

"Being considerate of others will take you and your children further in life than any
college or professional degree." - Marian Wright Edelman

Follow us on Twitter @USFWSVERO





From: Camp, Patricia
To: Constance Cassler
Subject: mailing lists
Date: Monday, April 25, 2016 10:53:26 AM
Attachments: 1.Agency and Officials Mailing List for Scoping Mtg_29Mar2016.xls

-- 
Patti Camp
US Fish and Wildlife
1339 20th St
Vero Beach, FL 32960
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mailto:constance_cassler@fws.gov

Elected Officials

		ELECTED AND APPOINTED OFFICIALS

		Sal.		Name		Title		Organization Name		Address 1		Address 2		City		State		Zip

		FEDERAL ELECTED OFFICAILS

		The Honorable		Marco Rubio		US Senator		United States Senate				3299 Tamiami Trail East, Suite 106		Naples		FL		34112

		The Honorable		Bill Nelson		US Senator		United States Senate		Justice Center Annex Building		200 Main Street, Suite 801		Ft. Myers		FL		33901

		The Honorable		Curt Clawson		US Congressman, Florida District 19		United States Congress				3299 Tamiami Trail East,  Suite 105		Naples		FL		34112

		The Honorable		Mario Diaz-Balart		US Congressman, Florida District 25		United States Congress				4715 Golden Gate Parkway, Suite 1		Naples		FL		34116

		The Honorable		Carlos Curbelo		US Congressman, Florida District 26		United States Congress				404 West Palm Dr		Florida City		FL		33034

		STATE ELECTED OFFICIALS

		The Honorable		Vern Buchanan		Florida State Representative, District 16		The Florida Senate				2105 Rayburn HOB		Washington		DC		20515

		The Honorable		Tom Rooney		Florida State Representative, District 17		The Florida Senate				2160 Rayburn HOB		Washington		DC		20515

		The Honorable		Matt Hudson		Florida State Representative, District 80		The Florida Senate		Collier County Administrative Building		3299 Tamiami Trail East,  Suite 212		Naples		FL		34112

		The Honorable		Carlos Trujillo		Florida State Representative, District 105		The Florida Senate		Collier County Administrative Building		3299 Tamiami Trail East,  Suite 305		Naples		FL		34112

		The Honorable		Kathleen Passidomo		Florida State Representative, District 106		The Florida Senate		Collier County Administrative Building		3299 Tamiami Trail East,  Suite 304		Naples		FL		34112

		The Honorable		Dwight Bullard		Florida State Senate, District 39						10720 Caribbean Blvd., Suite 35		Cutler Bay		FL		33189

		COLLIER COUNTY OFFICALS

		The Honorable		Donna Fiaia		County Commissioner, District 1, Vice Chair		Collier County BOCC				3299 Tamiami Trail East, Suite 303		Naples		FL		34112

		The Honorable		Georgia A. Hiller, Esq.		County Commissioner, District 2		Collier County BOCC				2335 Orange Blossom Drive		Naples		FL		34109

		The Honorable		Tom Henning		County Commissioner, District 3		Collier County BOCC				3299 Tamiami Trail East, Suite 303		Naples		FL		34112

		The Honorable		Penny Taylor		County Commissioner, District 4		Collier County BOCC				3299 Tamiami Trail East, Suite 303		Naples		FL		34112

		The Honorable		Tim Nance		County Commissioner, District 5, Chair		Collier County BOCC				3299 Tamiami Trail East, Suite 303		Naples		FL		34112

		Mr.		Leo E. Ochs, Jr.		County Manager		Collier County		County Manager's Office		3299 Tamiami Trail East, Suite 202		Naples		FL		34112

		Sheriff		Kevin J. Rambosk		Sheriff		Collier County Sheriff's Department		Collier County Government Center, Bldg J		3319 East Tamiami Trail		Naples		FL		34112

		Mr.		Abe Skinner, CFA		Collier County Property Appraiser		Collier County		Collier County Government Center		3285 East Tamiami Trail		Naples		FL		34112

		Mr.		Larry H. Ray		Tax Collector		Collier County		Courthouse Building, C-1 Rm. 310		3291 Tamiami Trail East		Naples		FL		34112

		Dr.		Kamela Patton		Superintendent		Collier County District School Board		Dr. Martin Luther King, Jr. Administrative Center		5775 Osceola Trail		Naples		FL		34109

		The Honorable		The Honorable Jennifer J. Edwards		Supervisor of Elections		Collier County		Rev Dr Martin Luther King Jr Building		3295 Tamiami Trail East		Naples		FL		34112

		LEE COUNTY OFFICIALS

		The Honorable		John Manning		County Commissioner, District 1, Vice Chair		Lee County BOCC		Old Lee County Courthouse		2120 Main Street		Fort Myers		FL		33901

		The Honorable		Cecil Pendergrass		County Commissioner, District 2		Lee County BOCC		Old Lee County Courthouse		2120 Main Street		Fort Myers		FL		33901

		The Honorable		Larry Kiker		County Commissioner, District 3		Lee County BOCC		Old Lee County Courthouse		2120 Main Street		Fort Myers		FL		33901

		The Honorable		Brian Hamman		County Commissioner, District 4		Lee County BOCC		Old Lee County Courthouse		2120 Main Street		Fort Myers		FL		33901

		The Honorable		Frank Mann		County Commissioner, District 5		Lee County BOCC		Old Lee County Courthouse		2120 Main Street		Fort Myers		FL		33901

		Mr.		Roger Desjarlais		County Manager		Lee County				P.O. Box 398		Fort Myers		FL		33902

		Sheriff		Mike Scott		Sheriff		Lee County Sheriff's Department				14750 Six Mile Cypress Pkwy		Fort Myers		FL		33912

		Mr.		Kenneth M. Wilkinson, C.F.A		Lee County Property Appraiser		Lee County				P.O. Box 1546		Fort Myers		FL		33902

		Mr.		Larry D. Hart		Tax Collector		Lee County				2480 Thompson St		Fort Myers		FL		33901

		Mr.		Gregory Adkins, Ed.D.		Superintendent		Lee County District School Board		Lee County Public Education Center		2855 Colonial Blvd.		Fort Myers		FL		33966

		The Honorable		Sharon Harrington		Supervisor of Elections		Lee County				2480 Thompson St		Fort Myers		FL		33901

		HENDRY COUNTY OFFICIALS

		The Honorable		Janet B. Taylor		County Commissioner, District 1		Hendry County BOCC				PO Box 1760		LaBelle		FL		33975

		The Honorable		Darrell Harris		County Commissioner, District 2		Hendry County BOCC				PO Box 1760		LaBelle		FL		33975

		The Honorable		Don Davis		County Commissioner, District 3		Hendry County BOCC				PO Box 1760		LaBelle		FL		33975

		The Honorable		Michael Swindle		County Commissioner, District 4		Hendry County BOCC				PO Box 1760		LaBelle		FL		33975

		The Honorable		Karson Turner		County Commissioner, District 5		Hendry County BOCC				PO Box 1760		LaBelle		FL		33975

		Mr.		Charles T. Chapman IV		County Administrator		Hendry County				PO Box 2340		LaBelle		FL		33975

		Sheriff		Steve Whidden		Sheriff		Hendry County Sheriff's Department		West District - Main Headquarters Office		101 S.Bridge Street		LaBelle		FL		33975

		Mr.		Phillip L. Pelletier		Hendry County Property Appraiser		Hendry County				PO Box 1840		LaBelle		FL		33975

		Mr.		Patrick B. Langford		Tax Collector		Hendry County				25 E Hickpochee Ave		LaBelle		FL		33975

		Mr.		Paul K. Puletti		Superintendent		Hendry County District School Board				25 E Hickpochee Ave		LaBelle		FL		33975

		Ms.		Brenda Hoots		Supervisor of Elections		Hendry County				25 E Hickpochee Ave		LaBelle		FL		33975
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Organizations

		ORGANIZATIONS

		Sal.		First		Last		Title		Organization		Address 1		Address 2		City		St		Zip

		Mr.		Ryan		Smart		President		1000 Friends of Florida				P.O. Box 5948		Tallahassee		FL		32314-5948

		Dr.		Hilary		Swain		Sr. Research Program Director		Archbold Biological Station				123 Marin Drive		Venus		FL		33960

		Mr.		Jason		Lauritsen		Sanctuary Director		Audubon of Florida		Corkscrew Swamp Sanctuary & Blair Audobon Center		375 Sanctuary Road West		Naples		FL		34120

		Mr.		Eric		Draper		Executive Director		Audubon of Florida		Florida State office		4500 Biscayne Blvd., Suite 205		Miami		FL		33137

		Mr.		Brad		Cornell		Southwest Florida Policy Associate		Audubon of the Western Everglades		Audubon of Florida		1020 8th Ave. South, Suite 2		Naples		FL		34102

		Mr.		P. J.		Marinelli		President		Audubon of the Western Everglades		Audubon of Florida		1020 8th Ave. South , Suite 2		Naples		FL		34102

		Mr.		Wayne		Daltry		President		Audubon Society of Southwest Florida		Audubon of Florida		PO Box 61041		Fort Myers		FL		33906-1041

		Mr.		Brent		Klein		Assistant Principal		Bethune Education Center				614 South 5th Street		Immokalee		FL		34142

		Mr.		David		Jenson				Barron Collier Companies		[Ave Maria contact]		2600 Golden Gate Blvd.		Naples		FL		34105

		Mr.		Gene		Lollis		Ranch Manager		Buck Island Ranch				300 Buck Island Ranch Road		Lake Placid		FL		33852

		Ms.		Julia		Perkins				Coalition of Immokalee Workers				P.O. Box 603		Immokalee		FL		34143

		Dr.		Daniel		Smith		Research Associate		College of Sciences, Department of Biology		University of Central Florida		4110 Libra Drive		Orlando		FL		32816-2368

		Mr.		Tom		Flood		President		Collier Enterprises				2550 Goodlette Road North, Suite 100		Naples		FL		34103

		Mr.		Mitch		Hutchcraft		Vice President - Real Estate		Consolidated Citrus Mgmt., LP				4210 Metro Pkwy, Suite 250		Fort Myers		FL		33916-9409

		Ms.		Lorraine		Lantz		Executive Director		Collier County MPO		Collier County Metropolitan Planning Organization		2885 S. Horseshoe Drive		Naples		FL		34104

		Ms.		Brenda		Brooks		Executive Director		CREW Land & Water Trust				23998 Corkscrew Road		Estero		FL		33928

		Ms.		Elizabeth		Fleming		Senior Florida Representative		Defenders of Wildlife				3637 Fourth Street, North, Suite 230		St. Petersburg		FL		33704

		Dr.		Elizabeth		Pienaar		Assistant Professor		Department of Wildlife Ecology & Conservation		University of Florida		316 Newins-Ziegler Hall, PO Box 110430		Gainesville		FL		32611

		Ms.		Marci		Seamples		President		East Naples Civic Association				3823 TamiamiTrail East PMB #274		Naples		FL		34112

										Everglades Coordinating Council				14775 SW 18 Court		Davie		FL		33325

		Mr.		Thomas		Hawkins		Executive Director		Florida Defenders of the Environment				P.O. Box 357086		Gainesville		FL		32635

		Mr.		Les		Alderman				Florida Panther Conservation Bank				6118 DEER RUN		Ft Myers		FL		33908

		Mr.		Stephen		Williams		President		Florida Panther Society				P.O. Box 358683		Gainesville		FL		32635

		Mr.		Todd		Hallman				Florida Sportsmen Conservation Association				15287 99 St North		West Palm Beach		FL		33412

		Ms.		Nancy		Payton		Southwest Florida Field Representative		Florida Wildlife Federation				2590 Golden Gate Parkway, Suite 105		Naples		FL		34105

		Mr.		Alan		Farago		President		Friends of the Everglades				11767 South Dixie Hwy #232		Miami		FL		33156

		Mr.		Tom		Trotta				Friends of the Florida Panther Refuge, Inc.		c/o U.S. Fish and Wildlife Service		12085 SR 29 South		Immokalee		FL		34142

		Mr.		Danny		Gonzalez		President		Immokalee Chamber of Commerce				1390 N 15th St, Suite 200		Immokalee		FL		33412

		Mr.		Leo		Rodgers		President		Immokalee Civic Association				502 E. New Market Street		Immokalee		FL		34142

		Ms.		Christie		Betancourt		Executive Assistant		Immokalee Community Redevelopment Agency				750 South 5th Street		Immokalee		FL		34142

		Mr.		Don		Scott		Executive Director		Lee County MPO		Lee County Metropolitan Planning Organization		815 Nicholas Parkway E		Cape Coral		FL		33915-0045

		Mr.		Jack		Mulvena		President & CEO		Naples Zoo				1590 Goodlette-Frank Rd		Naples		FL		34102

		Ms.		Jessica		Koelsch		Florida Policy Specialist		National Wildlife Federation				600 W Peachtree St NW, suite 1860		Atlanta		GA		30308

		Ms.		F.G.		Courtney		Director		National Wildlife Federation		Southeastern Natural Resource Center		730 Peachtree St. NE, Suite 1000		Atlanta		GA		30308

		Mr.		Desmond		Duke				Panther Passage Conservation Bank		c/o The Wetlandsbank Group		5747 North Andrews Way		Ft. Lauderdale		FL		33309

		Ms.		Barbara		Mainster		Executive Director		Redlands Christian Migrant Association				402 W. Main St.		Immokalee		FL		34142

		Ms.		Connie		Langmann		President		Responsible Growth Management Coalition				P.O. Box 1826		Fort Myers		FL		33902

		Ms.		Amelia		Horadam		Environmental Manager		Rookery Bay National Estuarine Research Reserve				300 Tower Rd		Naples		FL		34113

				Cris		Costello				Sierra Club		Osprey Office (West Coast FA)		2127 Tamiami Trail		Osprey		FL		34229

		Mr.		Frank		Jakalone				Sierra Club		Florida Regional Field Office		1990 Central Avenue		St. Petersburg		FL		33712

		Mr.		Marty		Daltry				Sierra Club		Fort Myers Regional Office		1415 Dean Street    Suite 100		Fort Myers		FL		33901

		Mr.		Jonathan		Ullman				Sierra Club		South Florida Regional Office		300 Aragon Avenue, Suite 360		Coral Gabels		FL		33134

		Mr.		Matthew		Schwartz		Executive Director		South Florida Wildlands Association				PO Box 30211		Ft. Lauderdale		FL		33303

		Ms.		Veronica		Culbertson		President and CEO		Southwest Florida Hispanic Chamber of Commerce				1400 Colonial Blvd., Suite 250		Fort Myers		FL		33907

		Ms.		Jennifer		Pellechio		Deputy Director		Southwest Florida Regional Planning Council				1400 Colonial Blvd, Ste 1		Ft Myers		FL		33907

		Dr.		Calvin		Arnold		Center Director		Southwest Florida Research and Education Center				2685 SR 29 North		Immokalee		FL		34142

		Mr.		Bob		Moher		President and CEO		The Conservancy of Southwest Florida				1450 Merrihue Drive		Naples		FL		34102

		Ms.		Amber		Crooks				The Conservancy of Southwest Florida				1450 Merrihue Drive		Naples		FL		34102

		Ms.		Tiffany A		Esposito		Chief of Staff		The Greater Naples Chamber of Commerce				2390 Tamiami Trl. N., Ste. 210		Naples		FL		34103

		Ms.		Lisa		Duncan-Pullen		Office Manager		The Nature Conservancy		Florida Field Office		2500 Maitland Center Parkway, Suit 311		Maitland		FL		32715

		Mr.		Ricky		Pires		Director		Wings of Hope		Florida Gulf Coast University		10501 FGCU Blvd.		South Ft. Myers		FL		33965





Native Tribe Contacts

		

		Sal.		First		Last		Title		Organization		Address 1		Address 2		City		St		Zip

		Mr.		Colley		Billie		Chairman		Miccosukee Tribe of Indians of Florida				Tamiami Station P.O. Box 440021		Miami		FL		33144

		Mr.		Fred		Dayhoff		Section 106 and NAGPRA Coordinator		Miccosukee Tribe of Indians of Florida				HC 61 SR Box 68 Old Loop Road		Ochopee		FL		34141

		Mr.		George		Tiger		Principle Chief		Muscogee (Creek) Nation		Office of Administration		P.O. Box 580		Okmulgee		OK		74447

		Mr.		Emman		Spain		Tribal Historic Preservation Officer		Muscogee (Creek) Nation		Cultural Preservation		P.O. Box 580		Okmulgee		OK		74447

		Ms.		Stephanie A.		Bryan		Tribal Chair		Poarch Band of Creek Indians				5811 Jack Spring Road		Almore		AL		36502

		Mr.		Robert		Thrower		Acting Tribal Historic Preservation Officer		Poarch Band of Creek Indians				5811 Jack Spring Road		Almore		AL		36502

		Mr.		James E.		Billie		Chairman		Seminole Tribes of Florida				6300 Stirling Road		Hollywood		FL		33024

		Dr.		Paul		Backhouse, Ph.D.		Acting Tribal Historic Preservation Officer		Seminole Tribes of Florida		Tribal Historic Presrvation Office		30290 Josie Billie Highway, PMB 1004		Clewiston		FL		33440

		Ms.		Anne H.		Mullins, MCRP		Compliance Review Supervisor		Seminole Tribes of Florida		Tribal Historic Presrvation Office		30290 Josie Billie Highway, PMB 1004		Clewiston		FL		33440

		Mr.		Leonard M.		Harjo		Principle Chief		Seminole Nation of Oklahoma				P.O. Box 1498		Wewoka		OK		74884

		Ms.		Natalie		Harjo		Tribal Historic Preservation Officer		Seminole Nation of Oklahoma				P.O. Box 1498		Wewoka		OK		74884





State and Fed Agencies

		Title		First		Last		Suffix		Job Title		Organization		Address 1		Address 2		City		State		Zip

		Dr.		Mary		Glowacki,		Ph.D.		Chief and State Archaeologist		Bureau of Archaeological Research		B. Calvin Jones Center for Archaeology at the Governor Martin House		1001 DeSoto Park Drive		Tallahassee		FL		32301

		Ms.		Alissa		Slade Lotane				Bureau Chief		Bureau of Historic Preservation		R.A. Gray Building		500 S. Bronough Street		Tallahassee		FL		32399-0250

		Mr.		Justin		Lobb				Airport Manager		Collier County Airport Authority		Florida Tradeport		165 Airpark Blvd.		Immokalee		FL		34142

		Ms.		Renee		Rau				Park Manager		Fakahatchee Strand Preserve State Park				P.O. Box 548		Copeland		FL		34137

		Mr.		Chris		Stahl				Clearinghouse Coordinator		Florida Department of Environmental Protection		Florida State Clearinghouse Division		3900 Commonwealth Blvd., MS 47		Tallahassee		FL		32399-3000

		Mr.		Donald		Forgione				Director		Florida Department of Environmental Protection		Florida Park Service		3900 Commonwealth Boulevard		Tallahassee		FL		32399

		Ms.		Gwen		Pipkin				Environmental Administrator		Florida Department of Transportation		District 1		801 N. Broadway Ave		Bartow		FL		33830

		Mr.		Brent		Setchell				District Environmental Permitting Engineer		Florida Department of Transportation		District 1		801 N. Broadway Ave		Bartow		FL		33830

		Mr.		Marlon		Bizerra				Planning and Environmental Manager		Florida Department of Transportation		District 1		801 N. Broadway Ave		Bartow		FL		33830

		Mr.		Xavier		Pagan				Natural and Community Resources Administrator		Florida Department of Transportation		State Environmental Management Office		605 Suwannee Street		Tallahassee		FL		32399

		Ms.		Katasha		Cornwell						Florida Department of Transportation		State Environmental Management Office		605 Suwannee Street		Tallahassee		FL		32399

		Dr.		Timothy		Parsons,		Ph.D.		Interim Director and State Historic Preservation Officer		Florida Division of Historical Resources		R.A. Gray Building		500 S. Bronough Street		Tallahassee		FL		32399-0250

		Dr.		Angie		Tomlinson,		Ph.D.		Program Administrator		Florida Division of Historical Resources		R.A. Gray Building		500 S. Bronough Street		Tallahassee		FL		32399-0250

		Mr.		Michael		Anderson				Regional Wildlife Administrator		Florida Fish and Wildlife Conservation Commission		Habitat and Species Conservation Division		8535 Northlake Boulevard		West Palm Beach		FL		33412

		Mr.		Darrell		Land				Florida Panther Team Leader		Florida Fish and Wildlife Conservation Commission				298 Sabal Palm Road		Naples		FL		34114

		Major		Alfredo		Escanio				Interim Regional Director		Florida Fish and Wildlife Conservation Commission		South Florida Regional Office		8535 Northlake Boulevard		West Palm Beach		FL		33412

		Dr.		Thomas		Eason,		Ph.D.		Director, Habitat and Species Conservation Division		Florida Fish and Wildlife Conservation Commission		Habitat and Species Conservation Division		620 Meridian Street		Tallahassee		FL		32399

		Ms.		Robin		Boughton				Leader, Wildlife Research		Florida Fish and Wildlife Conservation Commission				1105 Southwest Williston Road		Gainesville		FL		32601

		Mr.		Brad		Gruver				Leader, Species Conservation Planning		Florida Fish and Wildlife Conservation Commission				1320 Executive Center Drive		Tallahassee		FL		32301

		Mr.		Scott		Sanders				Director, Office of Conservation Planning Services		Florida Fish and Wildlife Conservation Commission				620 Meridian Street		Tallahassee		FL		32399

		Mr.		Michael		Brooks				Leader, Wildlife and Habitat Management		Florida Fish and Wildlife Conservation Commission				620 Meridian Street		Tallahassee		FL		32399

		Ms.		Carol		Knox				Leader, Imperiled Species Management		Florida Fish and Wildlife Conservation Commission				1320 Executive Center Drive		Tallahassee		FL		32301

		Mr.		Brien		Culhane				Chief, Planning and Compliance		National Park Service		Everglades National Park		40001 State Road 9336		Homestead		FL		33034

		Dr.		Roy		Crabtree				Regional Administrator		NOAA - National Marine Fisheries Service		Southeast Regional Office		263 13th Avenue South		St. Petersburg		FL		33701

		Ms.		Lisa		Koehler				Big Cypress Basin Administrator		SFWMD Big Cypress Basin Field Office		Corkscrew Regional Ecosystem Watershed		6167 Janes Lane		Naples		FL		34109

		Mr.		Peter		Antonacci				Executive Director		South Florida Water Management District				3301 Gun Club Road		West Palm Beach		FL		33406

		Ms.		Jennifer		Pellechio				Deputy Director		Southwest Florida Regional Planning Council				1400 Colonial Blvd, Ste 1		Fort Myers		FL		33907

		Mr.		Tunis		McElwain						US Army Corps of Engineers		Fort Myers Regulatory Office		1520 Royal Palm Square Blvd #310		Fort Myers		FL		33919

		Colonel		Jason A.		Kirk,		Colonel		District Commander		US Army Corps of Engineers		Jacksonville District		701 San Marco Blvd.		Jacksonville		FL		33207

		Colonel		Jennifer		Reynolds,		Lieutenant Colonel		Deputy District Commander, South Florida		US Army Corps of Engineers		Jacksonville District		1400 Centrepark Boulevard		West Palm Beach		FL		33401-7402

		Mr.		Jason		Spinning				Acting Chief		US Army Corps of Engineers		Environmental Protection Branch, Planning Division 
Jacksonville District		10117 Princess Palm Ave., Suite 120		Tampa		FL		33610-8302

		Ms.		Heather		McTeer-Tooney				Regional Administrator		US Environmental Protection Agency - Region 4		South Florida Office		61 Forsyth Street SW		Atlanta		GA		30303

		Mr.		Ernie		Marks				Regional Director		Florida Fish and Wildlife Conservation Commission		Dinner Island Ranch Wildlife Management Area		8235 Northlake Boulevard		West Palm Beach		FL		33412

		Mr.		Clark		Ryals				Collier County Forester		Florida Forest Service		Picyune Strand State Forest		10941 Palm Beach Blvd.		Fort Myers		FL		33905-5904

		Mr.		Michael		Weston				Collier County Forest Area Supervisor		Florida Forest Service		Picyune Strand State Forest		710 Randall Blvd.		Naples		FL		34120-3311

		Ms.		Tamara		Whittington				Superintendent		Big Cypress National Preserve				33100 Tamiami Trail East		Ochopee		FL		34141

		Mr.		Ron		Clark						Big Cypress National Preserve				33100 Tamiami Trail East		Ochopee		FL		34141

		Mr.		David		Weeks,		AICP		Growth Management Manager		Collier County Comprehensive Planning Department				2800 North Horseshoe Drive		Naples		FL		34104





Land Owners

		LAND OWNERS

		Sal.		First		Last		Title		Organization		Address 1		Address 2		City		St		Zip

										Alico

										Barron Collier Investment, Ltd

										Collier Enterprise Management, Inc.

										Consolidated Citrus Limited Partnership

										English Brothers partnership

										Half Circle L Ranch, LLP

										Heller Bros. Packing corp.

										John E. Prince, Jr. Trust

										Pacific land, Ltd.

										Sunniland Family Limited partnership
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ELECTED AND APPOINTED OFFICIALS

Sal. Name Title Organization Name
FEDERAL ELECTED OFFICAILS
The Honorable Marco Rubio US Senator United States Senate
The Honorable Bill Nelson US Senator United States Senate
The Honorable Curt Clawson US Congressman, Florida District 19 United States Congress
The Honorable Mario Diaz-Balart US Congressman, Florida District 25 United States Congress
The Honorable Carlos Curbelo US Congressman, Florida District 26 United States Congress
STATE ELECTED OFFICIALS
The Honorable Vern Buchanan Florida State Representative, District 16 The Florida Senate
The Honorable Tom Rooney Florida State Representative, District 17 The Florida Senate
The Honorable Matt Hudson Florida State Representative, District 80 The Florida Senate
The Honorable Carlos Trujillo Florida State Representative, District 105 The Florida Senate
The Honorable Kathleen Passidomo Florida State Representative, District 106 The Florida Senate
The Honorable Dwight Bullard Florida State Senate, District 39
COLLIER COUNTY OFFICALS
The Honorable Donna Fiaia County Commissioner, District 1, Vice Chair Collier County BOCC
The Honorable Georgia A. Hiller, Esq. County Commissioner, District 2 Collier County BOCC
The Honorable Tom Henning County Commissioner, District 3 Collier County BOCC
The Honorable Penny Taylor County Commissioner, District 4 Collier County BOCC
The Honorable Tim Nance County Commissioner, District 5, Chair Collier County BOCC
Mr.  Leo E. Ochs, Jr. County Manager Collier County
Sheriff Kevin J. Rambosk Sheriff Collier County Sheriff's Department
Mr.  Abe Skinner, CFA Collier County Property Appraiser Collier County
Mr.  Larry H. Ray Tax Collector Collier County
Dr. Kamela Patton Superintendent Collier County District School Board 
The Honorable The Honorable Jennifer J. Edwards Supervisor of Elections Collier County
LEE COUNTY OFFICIALS
The Honorable John Manning County Commissioner, District 1, Vice Chair Lee County BOCC
The Honorable Cecil Pendergrass County Commissioner, District 2 Lee County BOCC
The Honorable Larry Kiker County Commissioner, District 3 Lee County BOCC
The Honorable Brian Hamman County Commissioner, District 4 Lee County BOCC
The Honorable Frank Mann County Commissioner, District 5 Lee County BOCC
Mr.  Roger Desjarlais County Manager Lee County
Sheriff Mike Scott Sheriff Lee County Sheriff's Department
Mr.  Kenneth M. Wilkinson, C.F.A Lee County Property Appraiser Lee County
Mr.  Larry D. Hart Tax Collector Lee County
Mr.  Gregory Adkins, Ed.D. Superintendent Lee County District School Board 
The Honorable Sharon Harrington Supervisor of Elections Lee County
HENDRY COUNTY OFFICIALS
The Honorable Janet B. Taylor County Commissioner, District 1 Hendry County BOCC
The Honorable Darrell Harris County Commissioner, District 2 Hendry County BOCC
The Honorable Don Davis County Commissioner, District 3 Hendry County BOCC
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The Honorable Michael Swindle County Commissioner, District 4 Hendry County BOCC
The Honorable Karson Turner County Commissioner, District 5 Hendry County BOCC
Mr.  Charles T. Chapman IV County Administrator Hendry County
Sheriff Steve Whidden Sheriff Hendry County Sheriff's Department
Mr.  Phillip L. Pelletier Hendry County Property Appraiser Hendry County
Mr.  Patrick B. Langford Tax Collector Hendry County
Mr.  Paul K. Puletti Superintendent Hendry County District School Board 
Ms. Brenda Hoots Supervisor of Elections Hendry County
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Address 1 Address 2 City State Zip

3299 Tamiami Trail East, Suite 106 Naples FL 34112
Justice Center Annex Building 200 Main Street, Suite 801 Ft. Myers FL 33901

3299 Tamiami Trail East,  Suite 105 Naples FL 34112
4715 Golden Gate Parkway, Suite 1 Naples FL 34116
404 West Palm Dr Florida City FL 33034

2105 Rayburn HOB Washington DC 20515
2160 Rayburn HOB Washington DC 20515

Collier County Administrative Building 3299 Tamiami Trail East,  Suite 212 Naples FL 34112
Collier County Administrative Building 3299 Tamiami Trail East,  Suite 305 Naples FL 34112
Collier County Administrative Building 3299 Tamiami Trail East,  Suite 304 Naples FL 34112

10720 Caribbean Blvd., Suite 35 Cutler Bay FL 33189

3299 Tamiami Trail East, Suite 303 Naples FL 34112
2335 Orange Blossom Drive Naples FL 34109
3299 Tamiami Trail East, Suite 303 Naples FL 34112
3299 Tamiami Trail East, Suite 303 Naples FL 34112
3299 Tamiami Trail East, Suite 303 Naples FL 34112

County Manager's Office 3299 Tamiami Trail East, Suite 202 Naples FL 34112
Collier County Government Center, Bldg J 3319 East Tamiami Trail Naples FL 34112
Collier County Government Center 3285 East Tamiami Trail Naples FL 34112
Courthouse Building, C-1 Rm. 310 3291 Tamiami Trail East Naples FL 34112
Dr. Martin Luther King, Jr. Administrative Center 5775 Osceola Trail Naples FL 34109
Rev Dr Martin Luther King Jr Building 3295 Tamiami Trail East Naples FL 34112

Old Lee County Courthouse 2120 Main Street Fort Myers FL 33901
Old Lee County Courthouse 2120 Main Street Fort Myers FL 33901
Old Lee County Courthouse 2120 Main Street Fort Myers FL 33901
Old Lee County Courthouse 2120 Main Street Fort Myers FL 33901
Old Lee County Courthouse 2120 Main Street Fort Myers FL 33901

P.O. Box 398 Fort Myers FL 33902
14750 Six Mile Cypress Pkwy Fort Myers FL 33912
P.O. Box 1546 Fort Myers FL 33902
2480 Thompson St Fort Myers FL 33901

Lee County Public Education Center 2855 Colonial Blvd. Fort Myers FL 33966
2480 Thompson St Fort Myers FL 33901

PO Box 1760 LaBelle FL 33975
PO Box 1760 LaBelle FL 33975
PO Box 1760 LaBelle FL 33975
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PO Box 1760 LaBelle FL 33975
PO Box 1760 LaBelle FL 33975
PO Box 2340 LaBelle FL 33975

West District - Main Headquarters Office 101 S.Bridge Street LaBelle FL 33975
PO Box 1840 LaBelle FL 33975
25 E Hickpochee Ave LaBelle FL 33975
25 E Hickpochee Ave LaBelle FL 33975
25 E Hickpochee Ave LaBelle FL 33975



From: Onorato, Dave
To: Mcdonald, Kenneth
Cc: Land, Darrell
Subject: RE: Transportation Impacts to Florida Panther
Date: Wednesday, April 27, 2016 4:07:21 PM
Attachments: Downsetal_Panther_Wildlife_Crossings 2013 TGIS.pdf

McClintock_et_al_Panther_RK_popest_JAppEcol2015.pdf

Ken:
 
I’m certainly happy to help any way I can.  I’ve attached a few papers that may assist with some of
 your questions, although I’m not sure it gets at the impact of future road development within the
 primary zone, which as you mention, has the potential to impact the panther population.  You may
 be thinking of a GIS Risk Layer I compiled for the McClintock paper.  I know this was recently
 discussed by David and Darrell Land.
 
I’ve cc’d Darrell on this email as he is actually on the PRIT transportation subteam and may have
 some additional perspective to add.  But, perhaps a call is in order at some point to see how we can
 assist you?  Please let us know.
 
Regards
 
Dave
 
 
Dave Onorato- Associate Research Scientist
Florida Panther Project
Fish and Wildlife Research Institute
Florida Fish and Wildlife Conservation Commission
298 Sabal Palm Road, Naples, FL 34114  USA
239-417-6352 (voice)
239-417-6361 (fax)
 
Florida Panther Net
 
From: Mcdonald, Kenneth [mailto:kenneth_mcdonald@fws.gov] 
Sent: Wednesday, April 27, 2016 10:11 AM
To: Onorato, Dave <Dave.Onorato@MyFWC.com>
Subject: Transportation Impacts to Florida Panther
 
Good morning Dave,
 
David Shindle indicated you're the go-to person when it comes to transportation impacts to
 Florida Panther. I'm currently reviewing the Eastern Collier Multiple-Species Habitat
 Conservation Plan and it's already clear to us the impact changes in transportation activity and
 infrastructure in the action area on Florida Panther, likely to be indirectly caused by potential
 residential and commercial development, are a significant concern we need to address while
 preparing an Environmental Impact Statement and subsequent Biological Opinion.

mailto:Dave.Onorato@MyFWC.com
mailto:kenneth_mcdonald@fws.gov
mailto:Darrell.Land@MyFWC.com
http://www.floridapanthernet.org/


 
Could you briefly describe your work to-date and what you've found? We're hoping to project
 the number of panthers which could be impacted under different transportation development
 scenarios. Any assistance  you can provide will be greatly appreciated!
 
Ken
 

 
--
Kenneth McDonald
Fish & Wildlife Biologist
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284 
Fax: 772.562.4288
kenneth_mcdonald@fws.gov
 
Energy and persistence will conquer all things

-  Benjamin Franklin

mailto:kenneth_mcdonald@fws.gov


Strategically Locating Wildlife Crossing Structures for
Florida Panthers Using Maximal Covering Approaches

Joni Downs,* Mark Horner,† Rebecca Loraamm,* James Anderson,*
Hyun Kim‡ and Dave Onorato§

*Department of Geography, Environment, and Planning, University of South Florida
†Department of Geography, Florida State University
‡Department of Geography, University of Tennessee-Knoxville
§Florida Fish and Wildlife Conservation Commission

Abstract
Crossing structures are an effective method for mitigating habitat fragmentation and reducing wildlife-
vehicle collisions, although high construction costs limit the number that can be implemented in practice.
Therefore, optimizing the placement of crossing structures in road networks is suggested as a strategic
conservation planning method. This research explores two approaches for using the maximal covering
location problem (MCLP) to determine optimal sites to install new wildlife crossing structures. The first
approach is based on records of traffic mortality, while the second uses animal tracking data for the
species of interest. The objective of the first is to cover the maximum number of collision sites, given a
specified number of proposed structures to build, while the second covers as many animal tracking loca-
tions as possible under a similar scenario. These two approaches were used to locate potential wildlife
crossing structures for endangered Florida panthers (Puma concolor coryi) in Collier, Lee, and Hendry
Counties, Florida, a population whose survival is threatened by excessive traffic mortality. Historical
traffic mortality records and an extensive radio-tracking dataset were used in the analyses. Although the
two approaches largely select different sites for crossing structures, both models highlight key locations in
the landscape where these structures can remedy traffic mortality and habitat fragmentation. These appli-
cations demonstrate how the MCLP can serve as a useful conservation planning tool when traffic mortal-
ity or animal tracking data are available to researchers.

1 Introduction

Forman (2000) estimated that up to 20% of wildlife habitat in the U.S. is impacted by close
proximity to roads. While transportation right-of-ways do provide suitable habitat to some
species (Forman and Alexander 1998), the presence of roadways and other transportation net-
works, such as railways, usually negatively impacts animal populations. The effects of trans-
portation networks on wildlife are far-ranging and include: habitat loss from new
construction, soil erosion and hydrological flow alteration as a result of increased impermeable
surfaces (Reid and Dunne 1984), disturbance caused by noise (Arisz 2005, Reijnen et al.
1997), habitat fragmentation that can restrict movements and isolate populations (e.g. Bienen
2007, Cameron et al. 1995, Clark et al. 2001, de Maynadier and Hunter 2000, Shepard et al.
2008), and the occurrence of wildlife-vehicle collisions.

Address for correspondence: Joni Downs, Department of Geography, Environment, and Planning, University of South Florida, 4202 E
Fowler Avenue, Tampa, FL 33620, USA. E-mail: jdowns@cas.usf.edu
Acknowledgements: The authors express thanks to staff at Big Cypress National Preserve and Everglades National Park for their hard
work in assisting with the collection of telemetry and mortality data on Florida panthers. We also thank Darrel Land for his earlier review
of this manuscript.
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Wildlife-vehicle collisions are a major human health and safety risk not only in the U.S.
but across the globe (Bruinderink and Hazebroek 1996, Inbar et al. 2002, Dussault et al.
2006, Jones 2000, Orlowski and Nowak 2004, Ramp et al. 2006). Wildlife collisions are a
concern, because they often cause injury or death to vehicle passengers (Bashore et al. 1985,
Biggs et al. 2004, Iverson and Iverson 1999) and result in considerable property damage
(Finder et al. 1999, Mastro et al. 2008). However, collisions can also be a significant source of
mortality for wildlife. Collisions with moose, elk, deer, bear, and other large mammals are the
best documented, perhaps due to the abundance, size, and damage potential of these species
(Braden et al. 2008, Farrell and Tappe 2007, Garrett and Conway 1999, Hubbard et al. 2000,
Waller and Servheen 2005). Mortality caused by collisions is also well documented for a
variety of smaller species, including other mammals (Clevenger et al. 2003, Fehlberg and
Pohlmeyer 1993, Ford and Fahrig 2007, Orlowski and Nowak 2006, Philcox et al. 1999),
birds (Orlowski 2005, Orlowski and Siembieda 2005), reptils and amphibians (Carr and
Fahrig 2001, Eigenbrod et al. 2008, Langen et al. 2007, Roe et al. 2006, Sillero 2008), and
insects (Elzanowski et al. 2009, Rao and Girish 2007). Collision-caused mortality is a particu-
lar conservation concern for endangered animal populations that are already at risk of extinc-
tion (Cook and Daggett 1995, Ferreras et al. 1992).

As transportation networks impose a variety of ecological impacts on animal populations,
and also pose risks to human health and safety, research has focused on developing strategies
for reducing these conflicts. While preventative measures such as fencing, warning signs, and
other deterrents have been shown to reduce collisions in some situations (Cramer et al. 2006,
Knapp 2005, Putman 1997), wildlife crossing structures – which allow animals to safely pass
over or under roads – are a preferred solution since they can mitigate habitat fragmentation in
addition to reducing roadway mortality (Cramer and Bissonette 2005, Kintsch et al. 2006).
Crossing structures are typically implemented in locations where there is a known habitat dis-
connect, or where hot-spots of collisions occur as determined from accident reports or road-
kill surveys (Clevenger 2005, Krisp and Durot 2007). However, Clevenger (2005) noted that
strategic planning and integration of crossing structures into transportation systems is gener-
ally lacking. Proper siting of crossing structures is essential, because their placement deter-
mines wildlife utilization (Ruediger 2001). Additionally, since high construction costs limit the
number of structures that can be implemented in practice, strategic landscape planning efforts
should aim to identify potential crossing structure locations that yield the greatest conserva-
tion benefits given limited expenditures.

Downs and Horner (2012) suggested that location modelling can offer one approach for
strategically siting wildlife crossing structures. Facility location models developed in operations
research are widely used in GIS to strategically site facilities and other types of infrastructure.
While there are many variants (see Revelle et al. [2008] and Murray [2010] for reviews), facility
location models are designed to select the best locations for new facilities from a set of candidate
sites by mathematically optimizing an objective function that is subject to any distance or other
constraints. In the context of crossing structures, Downs and Horner (2012) developed two sets
of spatial models for locating these facilities with the objective of connecting discrete, isolated
habitats that are fragmented by roads. The first set of models minimizes the number of crossing
structures required to connect all habitat patches in a landscape. The second set maximizes inter-
patch connectivity given a fixed number of structures to locate. While these approaches are
useful when target species occupy small isolated patches, they are not applicable for landscapes
with more continuously distributed habitat where roads divide relatively large tracts of land. As
such, this article describes alternative spatial modelling approaches that are based on collision
records and animal tracking data rather than habitat configurations.
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Specifically, the maximal covering location problem (MCLP) (Church and ReVelle 1974)
is proposed as a method to strategically site wildlife crossing structures. Two approaches are
used. The objective of the first is to ‘cover’ the maximum number of observed collision sites
given the locations of existing structures and a specified number of proposed new structures.
The second utilizes animal tracking data, rather than collision records, and attempts to cover
as many animal locations as possible under a similar scenario. The models are explored in the
context of locating potential crossing sites for endangered Florida panthers in three counties of
Southwestern Florida. The goal is to identify optimal locations for future panther crossing
structures under a variety of planning scenarios. The remainder of the article is organized as
follows. Section 2 outlines the maximal covering approach and describes how it can be used to
site wildlife crossing structures in road networks. Section 3 applies the model to locate cross-
ing structures for Florida panthers. Finally, Section 4 discusses the limitations and applicability
of this approach in the context of both panther recovery and GIScience in general.

2 Maximal Covering Approach for Siting Wildlife Crossing Structures

The maximal covering location problem (MCLP) was originally described by Church and
ReVelle (1974). The MCLP sites a specified number of facilities such that the selected facilities
‘cover’ as much demand as possible given each facility’s potential service area. For example,
the MCLP can be used to site hospitals such that they cover the largest amount of people
within their service radii. The MCLP has been used to locate facilities in numerous urban and
environmental planning situations. For example, this approach has been used to determine
optimal locations for nature reserves (Church et al. 1996, Gerrard et al. 1997), health care
facilities (Rahman and Smith 1995), ambulances and other emergency vehicles (Asiedu and
Remsel 2009, Erdemir et al. 2010, Lim et al. 2011), businesses and many other types of public
and private facilities (Chung 1986). The MCLP approach can be extended to site wildlife
crossing structures in road networks based on patterns of either traffic mortality or observed
animal locations. Herein, the goal was to select locations for crossing structures that cover the
maximum number of either mortality or location data points.

The MCLP can be formulated as a linear integer programming problem using the follow-
ing notation from Daskin (1995):

INPUTS: hi = demand at location i
p = ff number of facilities to locate
aij = 1 if candidate facility j can cover demand at location i; 0 otherwise

MAXIMIZE: h Zi i

i
∑ (1)

SUBJECT TO: a X Zij j

j

i∑ − ≥ 0 "i (2)

X pj

j
∑ = (3)

X jj = 1 0if facility is selected otherwise; "i (4)

Z ii = 1 0if demand at node is covered otherwise; "i (5)

Here, the objective function (1) maximizes the amount of demand covered by selected
facilities. Constraints (2) ensures that for every demand node i, the demand is only covered if a
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facility capable of covering that demand is selected by the model. In other words, if all aij = 0
for node i are zero for the selected facilities, then the decision variable zi is forced to also equal
zero and not contribute to the objective function. In practice, values for aij are determined
based on the proximity of the demand locations to the candidate facilities. Proximity can be
measured in any number of ways, such as Euclidean or network distances. Constraint (3)
specifies the p number of facilities the user wishes to locate. Finally, binary integer bounds
(integrality conditions) are specified for decision variables Xj (4) and Zi (5).

Figure 1 illustrates the first approach for siting wildlife crossing structures using a simple
example with six collision sites along a road network. Here, each collision location is considered
a demand point. For all points, the demand is equal to 1, since each represents mortality for a
single animal. Then, potential crossing structure locations are identified along the roadway. In
this case, candidate sites are arbitrarily defined every 250 m along the road and labeled A
through H. If each crossing structure can cover a 250 m distance of roadway in either direction,
then the MCLP for p = 1 can be written as shown in Table 1. This table displays the list of equa-
tions as coded in standard linear programming (lp) format, including the objective function
(MAXIMIZE), constraints (SUBJECT TO), and bounds (BINARIES). Once the equations are
written in that manner, the problem can be solved using optimization software. These ‘solvers’
use various search algorithms to find the optimal solutions. The sample problem from Figure 1
was solved using the commercial optimization package ILOG C-PLEX (IBM Corp). The output
yields the values for the objective function and the decision variables, Xj and Zi. In this scenario,
the problem yields an objective value of 3, where XD = 1, Z3 = 1, Z4 = 1, and Z5 = 1, with all
other decision variables equal to zero. In other words, candidate location D is selected as the
single crossing structure, and it covers three collision sites – numbers 3, 4, and 5. This solution is
intuitive, since location D is the only candidate site capable of covering three collisions and
therefore provides the maximal amount of coverage. In the scenario of locating two crossing
structures, then, candidate locations D and A are selected. They cover five collision sites in total,
numbers 1 through 5. Finally, if a third crossing structure is added – either G or H – then all
crossing sites are covered for an objective value of 6. Adding additional crossing structures
would not increase the value of the objective, since all six collision sites are already covered.

Similarly, Figure 2 illustrates the second scenario where the goal is to site crossing struc-
tures such that they cover as many animal tracking data points as possible. This example uses
the same road network and potential crossing structure locations as Figure 1, although here 35
tracking data points represent possible demand locations. If we assume a 1,000 m coverage
distance (represented as dotted circles), then 22 of the 35 points are in need of coverage. Note
that coverage distances are expressed using Euclidean, or straight-line, distances in this sce-
nario. While in the first example distances between potential structures and collisions were
measured according to lengths along the roadway (i.e. network distances), Euclidean distances

Figure 1 Sample roadway with wildlife traffic kills and potential crossing structure locations
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are used in this case, since tracking data points occur both on and off roads. In this case, cov-
erage is specified according to the maximum distance that each crossing structure is expected
to attract usage by wildlife. For example, solving the MCLP for p = 1 crossing structure yields
an objective value of 12 where structure D is selected for construction; twelve tracking points
occur within a 1,000 m radius of D, more than for any other candidate structure. If two struc-
tures are sited, then locations D and G are selected and cover a combined 18 tracking points.
Three sites (D, G, and B) can cover 21 tracking points, while four (D, G, B, and F) can cover
all 22. Similar to the first scenario, adding additional crossing structures would not increase
the value of the objective, since all coverable tracking points are already served by four struc-
tures. The next section explores both of these approaches in the context of siting crossing
structures for Florida panthers.

3 Locating Crossing Structures for Florida Panthers

The Florida panther (Puma concolor coryi) inhabits forest, wetland, and grassland habitats in
southwestern Florida (Benson et al. 2008, Comiskey et al. 2002, Cox et al. 2006, Onorato

Table 1 Formulation of the MCLP for the scenario depicted in Figure 1

MAXIMIZE
lz_l + lz_2 + lz_3 + lZ_4 + lz_5 + lz_6

SUBJECT TO
lX_A + OX_B + OX_C + Ox_D + OX_E + OX_F + OX_G + OX_H - z_l >= 0
lX_A + lX_B + OX_C + Ox_D + OX_E + OX_F + OX_G + OX_H - z_2 >= 0
OX_A + OX_B + lx_C + lX_D + OX_E + OX_F + OX_G + OX_H - z_3 >= 0
OX_A + OX_B + lx_C + lX_D + OX_E + OX_F + OX_G + OX_H - z_4 >= 0
OX_A + OX_B + OX_C + lX_D +lX_E + OX_F + OX_G + OX_H - z_5 >= 0
OX_A + OX_B + OX_C + OX_D + OX_E + OX_F + lX_G + lX_H - z_6 >= 0

X_A + X_B + X_C + X_O + X_E + X_F + X_G + X_H =1

BINARIES
z_l
z_2
z_3
z_4
z_5
z_6

X_A
X_B
X_C
X_D
X_E
X_F
X_G
X_H

END
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et al. 2011). This federally endangered large carnivore (Federal Register 1967) persists in a
single, isolated population of 100–160 individuals (FWC 2010). Florida panthers occupy
large home ranges, often hundreds of square kilometers in size (Belden et al. 1988, Kautz
et al. 2006, Land et al. 2008), and habitat fragmentation is a major conservation concern
(Meegan and Maehr 2002, Onorato et al. 2010). Since individuals can travel large distances
in a diel period, roads pose a major threat to the population (Janis and Clark 2002, Schwab
and Zandbergen 2011), and vehicle collisions have been documented as a significant source of
panther mortality (Buergelt et al. 2002, Onorato et al. 2010, Taylor et al. 2002). Wildlife
crossing structures have been implemented on some major roadways in an attempt to reduce
traffic mortality and improve habitat connectivity within the panther’s breeding range. Use of
these structures by Florida panthers is well documented and studies have demonstrated reduc-
tions in traffic mortality rates after installation (Foster and Humphrey 1995, Jansen et al.
2010, Lotz et al. 1997). Although crossing structures have proven beneficial to the Florida
panther, they are expensive to implement – on average $4 million plus $85/m of fencing
according to 2008 pricing (Onorato et al. 2010) – and construction has been limited to a
narrow region of southwestern Florida. Therefore, if only a limited number of crossing struc-
tures can be built in the future, it will be important to delineate candidate locations that can
provide the greatest conservation benefit.

3.1 Study Area and Data

Three counties in southwestern Florida that comprise the largest portion of the Florida
panther’s current breeding range were included in the study: Lee, Hendry, and Collier
(Figure 3). This area includes a large proportion of protected land, including the 107 km2

Figure 2 Sample roadway with wildlife tracking data and potential crossing structure locations
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Florida Panther National Wildlife Refuge, 2,950 km2 Big Cypress National Preserve, and
portions of Everglades National Park. Spatial data layers documenting the locations of county
boundaries, major roads, and existing wildlife crossing structures and associated lengths of
fencing (updated as of 2010) were obtained from the Florida Geographic Data Library
(FGDL) (http://www.fgdl.org). Panther-vehicle collision data from 1979–2010 were obtained
from a detailed database of panther mortality maintained by the Florida Fish and Wildlife
Conservation Commission (FWC). This updated dataset was previously analyzed by Buergelt
et al. (2002) and Taylor et al. (2002) and is also archived by FGDL. Figure 4 illustrates the
locations of the collisions with respect to major roads and the existing wildlife crossing struc-
tures in the three-county area. Approximately 86% (132 of 153) of the state-wide collisions
occurred within the study area. Forty-six crossings have been built in this area to reduce
panther mortality. They are primarily found along Interstate Highway 75 and State Road 29 in
Collier County. Only five collisions are mapped within 250 m of a crossing structure, and all
of these occurred during the 1980s on Interstate 75 before crossing structures were built.

Figure 3 Location of Lee, Collier, and Hendry Counties in Florida
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While some crossings were placed near known panther traffic kills, most were placed at strate-
gic points in the landscape (old logging trams, uplands, etc.) where panther movements
between high quality habitats were previously documented or expected. A detailed description
of the structures and their usage by panthers is provided by Foster and Humphrey (1995) and
Jansen et al. (2010). A panther utilizing one of these structures is illustrated in Figure 5. Addi-
tionally, an extensive aerial VHF radio-tracking dataset was obtained from FWC, also illus-
trated in Figure 4. For the three study area counties, there are 41,644 locations for 94 unique
panthers. Methods used to collect the data for each individual three times per week are
detailed in Land et al. (2008), FWC (2010), and NPS (2009). We used the entire time spans of
collision and tracking data in order to include areas that are both currently and historically
important to the species.

Figure 4 Locations of major roads, existing crossing structures (crosses), panther traffic kills (black
circles), and radio-telemetry locations (grey dots) in the study area
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3.2 MCLP Applications

3.2.1 Collision-based approach

Since the majority of panther-vehicle collisions occurred in locations without crossing struc-
tures, future collisions might be prevented by constructing additional ones in problematic
areas. The MCLP was used to find strategic locations for any new structures to be built within
the three-county region. The MCLP for the collision-based approach was solved using seven
different coverage distances: 500, 750, 1,000, 1,250, 1,500, 1,750, and 2,000 m. These dis-
tances can be assumed to represent the length of fencing – which prevents panthers from cross-
ing – installed along the roadway on each side of the structure. For each coverage distance
scenario, the model was solved for all values of p until all collisions were covered. First, candi-
date sites were identified along the major roads in the counties. This was accomplished by
dividing the road network into segments approximately 0.15 km in length. The nodes, or end-
points, of these segments served as candidate locations. Then, locations of existing crossing
structures were joined to the network layer so the coverage they provide (as determined from
fencing lengths) could be included in the model. Next, network distances between each candi-
date or existing crossing structure (j) and each collision (i) were computed using a commercial
GIS package, TransCAD v. 5.0 (Caliper Corp.). These measurements were used to determine
the collisions each facility could cover based on the specified coverage distances (i.e. aij in
Equation 2). These distance values were exported from the GIS as a text file. Then, a custom
C++ script was written to read in the text file and output a new file with the MCLP for the

Figure 5 A Florida panther utilizing a crossing structure
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scenario in lp format. The lp file contained the equations described in Section 2, along with an
additional set of constraints that required existing crossing structures to be included in the
model result. These constraints were written by setting Xj = 1 for all j representing existing
structures. Finally, the lp files were solved using ILOG C-PLEX, with the results imported back
into GIS for visualization.

3.2.2 Tracking-based approach

Since a large proportion of the Florida panther population has been consistently tracked over
the years, these data provide an opportunity to site crossing structures in areas known to be
frequented by the panthers. Here, the MCLP was applied using the radio-tracking dataset pre-
viously described with the same road network and candidate locations as for the first scenario.
The MCLP was solved using one coverage distance of 1,000 m for p = 1 to p = 8 facilities;
these distances and numbers of facilities were selected for brevity and to make the results most
comparable to the emphasized output from the first scenario. First, GIS was used to reduce the
tracking dataset to include only locations within 1,000 m of a major road; this yielded 4,032
coverable demand points. Next, Euclidean distances between each candidate or existing cross-
ing structure (j) and each tracking point (i) were computed using TransCAD GIS. Finally, the
same processing, scripting, and solving procedures as for scenario one were used to obtain and
map the results.

3.3 Results

3.3.1 Collision-based approach

The resulting objective values for the MCLP applications for siting Florida panther crossing
structures are summarized in the trade-off curves in Figure 6 and recorded in Table 2. The
value for p = 0, or no new structures, indicates the number of collisions covered by existing
facilities. For example, if an effective coverage distance of 1,000 m is assumed, then existing
structures only cover 15 collisions. The trade-off curves illustrate the total number of collisions
that are covered with the construction of each additional structure. For instance, if the
1,000 m coverage distance scenario is explored, constructing one new facility can cover eight
more collisions for a total of 23, while a second can cover an additional seven for a total of
30. By examining the curves, it is evident that the number of collisions covered by each added
crossing structure diminishes as the collision sites become more spatially dispersed from one
another. For example, in the same coverage scenario, the third and forth structures cover four
collisions each. Once eight structures are built, only three collisions are covered by each new
structure. By the time 11 and 24 structures are sited each serves only two or one, respectively.
Similar trends are observed for the remaining coverage distances.

In addition to the number of collisions covered, the MCLP output includes the specific
structures selected by the model. For example, Figure 7 maps the top eight crossing structure
locations for the 1,000 m coverage distance scenario. The first structure (i.e. solution for p = 1)
is located on State Route 29 (SR-29). It is located north of four existing crossing structures
built on the same road segment in Collier County. The second is also located in Collier County
but on US-41, a highway without any existing crossing structures. The third is located on
County Road (CR)-846 in Hendry County. The fourth is sited on SR-29, between CR-846 and
CR-858, a road segment which has no existing crossing structures. The fifth is also located on
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SR-29, along an unfenced portion of roadway between two existing structures. Remaining
sites include Interstate 75 (I-75) and CR-846 in Collier County as well as CR-832 in Hendry
County.

The curves can also serve as a reference guide in terms of the number of structures
required to meet specific conservation goals for each coverage distance. For example, 69 struc-
tures are required to cover all collisions at the 1,000 m threshold. If coverage of 50% of the
collisions is desired, then the appropriate number of covered collisions – 66 in this case – can
be determined for each scenario; 22 additional crossings would be needed assuming a 500 m
threshold, 15 for 1,000 m, 10 for 1,500 m, and nine for 2,000 m. Likewise, a threshold can be
specified in terms of the minimum number of collisions a new structure must protect in order
to be built. For example, if each crossing structure must cover at least four collisions to be
considered worthwhile, then the number of crossing structures to implement in a study area
can be determined. In this case, the ideal number of crossing structures selected for installation
would be between two and nine, depending on the specified coverage distance. This type of
strategy would be useful in situations where planners decide it is economically infeasible to
build structures that do not provide a large enough conservation benefit.

3.3.2 Tracking-based approach

Solving the MCLP with the radio-tracking data as demand points identifies different locations
for crossing structures than the collision-based approach when using a similar distance of
1,000 m for up to eight new facilities (Figure 8). Existing crossing structures protect nearly
half of the telemetry data near roadways (2,008 of 4,032 points), indicating they are well-
placed with respect to known panther movements. The addition of one new structure – located
in an unfenced area between two structures on SR-29 – can cover 131 points (from 19 unique

Figure 6 Trade-off curves for solutions of the MCLP for the collision-based approach
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Table 2 Number of panther mortality sites covered by p number of crossing structures using cover-
age distances of 500 to 2,000 m

p
500
m

750
m

1000
m

1250
m

1500
m

1750
m

2000
m p

500
m

750
m

1000
m

1250
m

1500
m

1750
m

2000
m

0 8 12 15 17 20 20 22 43 90 99 106 114 116 119 123
1 14 19 23 25 27 27 29 44 91 100 107 115 117 120 124
2 19 25 30 32 33 34 35 45 92 101 108 116 118 121 125
3 22 29 34 37 38 39 40 46 93 102 109 117 119 122 126
4 25 32 38 42 43 44 45 47 94 103 110 118 120 123 127
5 28 35 41 47 48 49 50 48 95 104 111 119 121 124 128
6 31 38 44 51 52 54 55 49 96 105 112 120 122 125 129
7 34 41 47 55 56 58 60 50 97 106 113 121 123 126 130
8 37 44 50 59 60 62 64 51 98 107 114 122 124 127 131
9 40 47 53 62 63 66 68 52 99 108 115 123 125 128 132

10 13 50 56 65 66 69 72 53 100 109 116 124 126 129
11 45 52 59 68 69 72 75 54 101 110 117 125 127 130
12 47 54 61 71 72 75 78 55 102 111 118 126 128 131
13 49 56 63 73 74 77 81 56 103 112 119 127 129 132
14 51 58 65 75 76 79 84 57 104 113 120 128 130
15 53 60 67 77 78 81 86 58 105 114 121 129 131
16 55 62 69 79 80 83 88 59 106 115 122 130 132
17 57 64 71 81 82 85 90 60 107 116 123 131
18 59 66 73 83 84 87 92 61 108 117 124 132
19 61 68 75 85 86 89 94 62 109 118 125
20 63 70 77 87 88 91 96 63 110 119 126
21 65 72 79 89 90 93 98 64 111 120 127
22 67 74 81 91 92 95 100 65 112 121 128
23 69 76 83 93 94 97 102 66 113 122 129
24 71 78 85 95 96 99 104 67 114 123 130
25 72 80 87 96 98 101 105 68 115 124 131
26 73 82 89 97 99 102 106 69 116 125 132
27 74 83 90 98 100 103 107 70 117 126
28 75 84 91 99 101 104 108 71 118 127
29 76 85 92 100 102 105 109 72 119 128
30 77 86 93 101 103 106 110 73 120 129
31 78 87 94 102 104 107 111 74 121 130
32 79 88 95 103 105 108 112 75 122 131
33 80 89 96 104 106 109 113 76 123 132
34 81 90 97 105 107 110 114 77 124
35 82 91 98 106 108 111 115 78 125
36 83 92 99 107 109 112 116 79 126
37 84 93 100 108 110 113 117 80 127
38 85 94 101 109 111 114 118 81 128
39 86 95 102 110 112 115 119 82 129
40 87 96 103 111 113 116 120 83 130
41 88 97 104 112 114 117 121 84 131
42 89 98 105 113 115 118 122 85 132
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panthers). The second structure, located on a segment of CR-858 that lacks crossing struc-
tures, can cover 127 (13). The third and fourth structures, covering 96 (19) and 78 (10)
points, are also located in the unfenced area among existing structures on SR-29. The fourth,
which was ranked first using the collision-based approach, is the only location selected by both
models. The fifth and sixth protect 77 points each (10, 14) and are both located on CR-839.
The seventh is located on I-75, just west of an existing crossing structure, and covers 51 (9)
points. Finally, the eighth structure is sited on CR-858, 2 km west of the second selected site,
and covers an additional 40 (8) points for a total of 2,762, or 69% of the coverable telemetry
points.

4 Discussion and Conclusions

The results of this research illustrate how maximal covering approaches can be used to strate-
gically site wildlife crossing structures based on spatial patterns of animal-vehicle collisions or

Figure 7 Top eight (numbered) selected crossing structure sites for the collision-based approach
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radio-tracking data. While other authors (e.g. Clevenger 2005, Krisp and Duret 2007) have
proposed similar strategies based on mapping hotspots of traffic mortality (see Ramp et al.
2005, 2006), the main advantage of applying the MCLP is that the results explicitly identify
the best locations for crossing structures – in rank order – as well as directly quantify the
number of demand sites that can be protected by each additional structure under different cov-
erage scenarios. Since funding to build new crossing structures is often difficult to encumber,
the associated costs are most effectively incorporated into road building or widening projects
during their initial planning stages as opposed to retrofitting crossings into existing roads
(Onorato et al. 2010). Knowing the locations of priority crossing sites in advance of road con-
struction projects invariably improves the likelihood that wildlife and funding issues will be
assessed, and the maximal covering approaches described in this article can be used to identify
location in early planning stages.

In the context of endangered Florida panthers, these maximal covering approaches identi-
fied a number of sites for placing new crossing structures given the locations of ones already
installed within the study area. While these results can be used to develop a strategy for siting
future crossing structures in Florida, there are a number of important issues – from both GIS

Figure 8 Top eight (numbered) selected crossing structure sites for the tracking-based approach
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and ecological perspectives – that need to be considered before any site selections are finalized.
First, and perhaps most importantly, the output is directly dependent on the quantity and
quality of information used in the analysis, and the results must be evaluated or ground-
truthed by experts familiar with the sites before any construction is recommended. In this case
study, the inputs included publicly available GIS layers representing major roads, existing
crossing structures with associated fencing, traffic mortality locations, and panther tracking
data. While this information was sufficient to apply the MCLP to generate two ranked lists of
priority crossing structure locations, there are other factors that might assist with planning
decisions. Examples might include the monetary or environmental costs influenced by topogra-
phy, road properties, habitat or soil conditions. For example, constructing a structure on a
major interstate – like I-75 – would entail larger costs and more logistical issues than one con-
structed on a county road. Although the coverage models could be weighted according to these
or other factors (see Amaldi et al. 2008, Farhan and Murray 2006, Oxendine et al. 2012),
other site-specific factors are also relevant and can ultimately determine the success of a wild-
life crossing project. As such, the following paragraph provides an on-the-ground assessment
of the sites selected to identify any practical considerations before any model results are used
to make planning recommendations for Florida panther conservation.

The proposed structure on SR-29 ranked first based on collisions and fourth based on
tracking data, suggesting it as the highest priority site overall. An assessment of on-the-
ground conditions finds that fencing stops almost abruptly at the existing crossing structure
approximately 2 km to the south. Since this northern stretch of roadway is currently unpro-
tected, it is an ideal place for an additional crossing structure, as it is located in prime panther
habitat and has been a site of repeated collisions. However, the first and third priority sites
according to the tracking model – located between existing structures immediately south of
the area just discussed – are less of a priority than their ranks suggest. In particular, there is a
canal on one side of the road and intermittent fencing recently installed on the other side, and
these in combination provide a current barrier to panther movements. Much of this fencing
was not included in the GIS database, as it is not directly connected to the existing crossing
structures. Another issue presented by the two sites on CR-839, ranked fifth and sixth by the
tracking-based approach, is that while this road is included in the data layer for major roads,
in reality it is a dirt road that receives very little traffic; as such, it is not in need of urgent
protection. However, of note is that the latter of these sites is in very close proximity to the
site on US-41 that the collision-based model identified as rank two. This adds further support
to the US-41 location, which already has been discussed as a candidate site by conservation-
ists in Florida. Our on-the-ground assessment of this and the remaining sites selected by the
models suggests they are viable candidates for future crossing installations. In particular, the
tracking-based model suggests a problematic area on CR-858, where it selected the second
and eighth ranked sites. In practice, one crossing structure with extended fencing might be
adequate to protect this segment of road, which also experienced two collisions, and our
results suggest it is a high priority location. Other important sites include two on CR-846,
two on SR-29, two on I-75, and one on CR-832. Interestingly, a least cost pathway analysis
(Lundqvist 2007) based on habitat configurations predicted that movements of Florida pan-
thers are likely to intersect SR-29, CR-846, I-75, CR-832, and US-41 (Swanson et al. 2008),
further supporting the recommendation for crossing structure installation at these locations.

Beyond the site-specific issues, there are a number of other issues worthy of discussion.
First, in the application for Florida panthers, the MCLP was solved using a range of plausible
coverage distances, ranging from 500 m to 2 km representing fence lengths, without conclud-
ing which value was most appropriate. Wildlife usage of structures increases when fences are
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incorporated into projects, as they can prevent wildlife from traversing the roads on either side
(Mata et al. 2005) of the wildlife crossing. Knowing the length of fencing necessary to maxi-
mize the benefits of a wildlife crossing can improve planning strategies. Spacing of neighbour-
ing panther crossings within the study area is somewhat variable, ranging from approximately
750 m to 8 km. The lengths of fencing associated with these structures are also variable and
include a 64 km section of I-75 with continuous fencing at one extreme. In our case study, we
focused our discussion for the 1,000 m fencing scenario, since it represents about the average
fence length for existing structures. Determination of fencing lengths is critical to the success
of a crossing structure project, as there are both economic and ecologic trade-offs associated
with the decision. From a purely economic perspective, constructing fewer crossing structures
with longer lengths of fencing would be advantageous to constructing a greater number of
structures with shorter fences, as the structures are more costly to implement. However, from
an ecological perspective, fencing can be both beneficial to wildlife – by funneling their move-
ments towards safe passage across roads – and detrimental to their movements by acting as a
physical barrier if the lengths are too long. Ideally, crossing structures should have associated
fencing that facilitates movements of target and non-target species through the crossing struc-
ture but without over-restricting their movements.

In terms of spatial analysis, there are concerns related to the measurement of distances
between the demand points and the candidate crossing structures. The collision-based applica-
tion utilized network distances computed using actual lengths of the road segments instead of
straight-line distances, since the demand points are always located on-network, while the
telemetry-based approach utilizes Euclidean distances, as the points mostly occur off-network.
However, in both cases the MCLP can possibly produce misleading results if the distance
measurements are not used carefully. If the coverage distance specified is relatively too large
for a given road network structure, then it is possible that collisions on different roads (or
telemetry locations separated by multiple roads) can be considered covered by a single struc-
ture. This can create a situation where an animal at one location must actually cross a road to
utilize a crossing structure located on an adjacent road, although the model output considers it
covered since it is within the specified coverage distance (Figure 9). This can be problematic if
the construction of the crossing structure increases movements on an unprotected road
segment. However, this was not a concern in this research as collisions and telemetry points
tended not to be clustered around major intersections and appropriate coverage distances were
specified. In situations where this artifact is problematic, a simple solution is to correct con-
straints in the model to ensure coverage is accurately represented. In this way, crossing struc-
tures can be modeled to cover only demand points on the same segment of road.

A third consideration is that some problem instances have multiple optimal solutions,
especially in the case of the collision-based approach. In other words, for a given scenario,
multiple crossing structures could be selected to achieve the same maximum objective, and the
solver will output one randomly. For example, for the 1,000 m coverage distance, constructing
a third, fourth, and fifth crossing structure each results in the protection of five additional col-
lision sites. So, in terms of selecting the best site for the third structure, there are three possible
locations – all of which contribute the same amount to the objective function. Therefore, if
only a third structure is built, planners might want to further examine the three similar loca-
tions rather than choosing one randomly. For instance, the candidate location that is on
average closest to the collisions, nearest telemetry data points, or nearest to the most recent
collision might be prioritized.

In conclusion, the MCLP described in this article provides a useful planning tool for stra-
tegically locating wildlife crossing structures in road networks. Crossing structures reduce the
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harmful, fragmenting effects of roads by enhancing habitat connectivity, which facilitates
animal movements and reduces traffic mortality. The advantage of using the MCLP is that its
output allows planners to objectively choose the best locations for new crossing structures as
well as to quantify the benefits of building each successive facility. This strategy can be used to
help prioritize funds such that the greatest conservation gains can be made with limited
resources.
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Summary

1. Reliably estimating the abundance of rare or elusive animals is notoriously difficult. An

archetypical example is the endangered Florida panther, whose conservation status is intrinsi-

cally linked to population size, but for which reliable abundance information is lacking across

its range. This is due not only to the inherent difficulty of sampling a rare and elusive species

over a large geographic area, but also because of restricted scientific access to private land.

2. Human interactions with wildlife are a regular occurrence, and interactions with

non-scientists constitute an important and underutilized source of information about species

distribution and abundance. For example, motor vehicle collisions with Florida panthers are

recurrent on the vast network of roads within the public and private lands comprising its

range in southern Florida, USA.

3. Capitalizing on a tendency for the public to report collisions with species of concern to

wildlife officials, we describe a novel methodology using public reports along with routine

telemetry monitoring data to produce the first statistically defensible population estimates for

the Florida panther across its entire breeding range. In essence, our approach uses traffic vol-

ume and road density to estimate the probability of motor vehicle collision mortality from

telemetered animals and models counts reported by the public accordingly.

4. Despite low motor vehicle collision mortality probabilities, our methodology achieved

abundance estimates of reasonable precision (29% CV) that was similar to that of previous

panther studies using conventional approaches on much smaller study areas. While recovery

criteria require establishment of three distinct populations of 240 Florida panthers, we found

this single population may never have exceeded 150 individuals from 2000 to 2012.

5. Synthesis and applications. By extracting critical demographic information from underuti-

lized aspects of human–wildlife ecology, our citizen-based approach can cost less than con-

ventional alternatives and could conceivably be used for long-term population monitoring of

other species over broad geographic areas, for example from reports of avian wind farm colli-

sions, beached whales or marine mammal boat strikes. An additional benefit is that it can be

applied to historical data sets of carcass recovery programmes, in our case permitting abun-

dance estimation over a 13-year period.

Key-words: abundance, capture–recapture, citizen science, dead recovery, human–wildlife
ecology, imperfect detection, mark–resight, Puma concolor coryi, risk of collision, telemetry

Introduction

The estimation of population size for wild animals is

essential to responsible management and testing ecological

or evolutionary theory. Over the past four decades, a
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large variety of statistical methods have been developed

for estimating the abundance of diverse taxa when detec-

tion probabilities are <1, including capture–recapture and

distance sampling methods (e.g. Williams, Nichols & Con-

roy 2002). Invariably, there are cases where these now-

traditional methods are challenged by ethological (e.g.

reclusive or elusive behaviour), demographic (e.g. rare or

low density), geographic (e.g. remote or large study

areas), morphological (e.g. absence of individually identifi-

able traits) and various other aspects of the natural his-

tory of an animal. This is typically the case for large

carnivores and most threatened or endangered species,

but because management objectives are often centred on

viable population sizes, statistically defensible abundance

estimates remain critical to conservation and recovery

programmes.

There has been some success with deriving population

estimates for rare and elusive wildlife populations using

capture–recapture methods, including both traditional and

spatial approaches (Williams, Nichols & Conroy 2002;

Royle et al. 2009). For example, DNA sampling from hair

snares has been effective for brown bears (Kendall et al.

2008), while trail cameras have worked for felids with

uniquely identifiable fur coloration patterns (Royle et al.

2009). However, these methods can be prohibitively

expensive and field intensive for abundance estimation

across a large geographic range. Furthermore, for species

that are difficult to sample using hair snares or species

lacking individually identifiable characteristics (e.g. spots

or stripes), these techniques cannot be reliably used to

estimate population size. One such animal is the endan-

gered Florida panther (Puma concolor coryi).

The Florida panther is the only puma subspecies

remaining in eastern North America and has been listed

as endangered under the US Endangered Species Act for

over 40 years (USFWS 2008). Although a species of con-

cern whose conservation status is intrinsically linked to

population size, reliable information about Florida pan-

ther abundance is lacking across its core reproductive

range in southern Florida, USA. Since 1981, Florida pan-

ther movement and survival have been monitored using

telemetry collars (Onorato et al. 2010). Such long-term

monitoring provides valuable demographic data, but

information about panther abundance has been largely

limited to minimum numbers assumed alive (MNA) from

counts based on physical evidence (McBride et al. 2008).

While the MNA method has provided an index for pan-

ther managers to assess changes in the population, such

indices provide no measures of uncertainty, do not

account for variability in detectability or sampling effort

and are clearly underestimates of the actual population

size due to imperfect detection. Furthermore, researcher

access to panther habitat in Florida is largely restricted to

public lands. Of the 1�2 million ha that comprise the

breeding range, 37% were under private ownership

(Kautz et al. 2006). Thus, for the broader geographic

range of the Florida panther, assessing abundance via

either MNA or capture–recapture will invariably exclude

extensive tracts of private lands that are inaccessible to

panther biologists.

Despite efforts to reduce the impacts of anthropogenic

disturbance associated with roadways intersecting private

and public lands, collisions with motor vehicles remain

the major source of documented mortality for the Flor-

ida panther (Onorato et al. 2010; see Fig. 1). To take

advantage of this source of data that is already collected

as part of routine monitoring, we propose a novel meth-

odology that capitalizes on a tendency for the public to

report motor vehicle collision mortalities (MVMs) to

government agencies for prominent species of concern,

such as the Florida panther, to estimate abundance at a

much larger scale than is possible using conventional

methods. Using a combination of data sources, including

MVMs reported by the public and routine telemetry

monitoring data, we produce the first statistically rigor-

ous estimates for the population size of the Florida pan-

ther across its entire breeding range from 2000 to 2012.

Our case study highlights one of many potential ways by

which hitherto underutilized aspects of human–wildlife
ecology can be exploited to produce defensible inferences

about species distribution and abundance over broad

geographic areas.

Materials and methods

Our approach shares some similarities with so-called mark–re-

sight methods (White & Shenk 2001), where a telemetered (or

marked) subset of the target population is used to estimate detec-

tion probability and adjust counts of unmarked individuals

accordingly. However, the key distinctions to our approach are

Fig. 1. This 4�5-year-old male Florida panther was found along State

Road 29 in Collier County, Florida, USA, on 1 July 2002. Wildlife

officials determined the cause of death to be vehicle collision. Photo

credit: David Shindle.
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as follows: i) detection probability is not the probability of cap-

turing or sighting a live individual, but rather the probability of a

reported MVM; and ii) counts of unmarked individuals are

obtained from MVMs reported to wildlife officials by the public.

In the same spirit as dead recovery models of survival probability

(Brownie et al. 1985) or carcass recovery models of mortality rate

(Bellan et al. 2013), the statistical challenge lies in reliably esti-

mating the probability of a reported MVM.

THE MVM MODEL

We assume the number of marked individuals alive in the study

area is known during the period of interest for abundance esti-

mation. Such ‘known-fate’ data typically rely on capture events

where marked individuals are fitted with transmitters that allow

the location and survival of each individual to be closely moni-

tored (Williams, Nichols & Conroy 2002). We divide the study

period into S seasons, each consisting of Ts (s = 1,. . .,S) distinct

sampling periods. For ease of exposition, we will initially

assume the population is geographically and demographically

closed within each season (with the exception of losses due to

MVMs). If MVM public reporting rates are <100%, this does

not pose a significant problem because the known fates of the

marked individuals enable estimation of the probability of a

reported MVM.

Assuming the marked population is representative of the

unmarked population with respect to MVM and public reporting

probability, we can modify the logit-normal mark–resight model

likelihood (McClintock & Hoeting 2010; McClintock et al. 2013)

to accommodate MVMs. Letting ys,t,i = 0 indicate marked indi-

vidual i was not a MVM during sampling period t of season s,

ys,t,i = 1 indicate marked individual i was a reported MVM, and

ys,t,i = 2 indicate marked individual i was determined by officials

to be a MVM event, but this MVM was not independently

reported to officials by the public, then

Lðy; ujd; r;UÞ ¼
Ys
s¼1

YTs

t¼1

YM
i¼1

Categoricalðys;t;i; ds;t;i; rs;t;iÞ
" #

�Binomial us;t;Us �
Xt�1

k¼1

us;k; �ds;t�rs;t

 !
eqn 1

where

Categoricalðys;t;i; ds;t;i; rs;t;iÞ ¼
1� qs;t;ids;t;i if ys;t;i ¼ 0
qs;t;ids;t;irs;t;i if ys;t;i ¼ 1
qs;t;ids;t;ið1� rs;t;iÞ if ys;t;i ¼ 2;

8<
:

us,t is the number of reported MVMs for unmarked individuals,

qs,t,i = 1 is an indicator for whether individual i was alive and

marked at the beginning of period t (qs,t,i = 0 otherwise), M is

the total number of unique individuals that were alive and

marked at the beginning of at least one sampling period during

the study, ds,t,i is the probability of MVM for marked individual

i, rs,t,i is the probability of the public reporting a MVM for

marked individual i, and Us is the unmarked population size dur-

ing season s. For a randomly selected individual from the popula-

tion, we have �ds;t ¼ Eiðds;t;iÞ and �rs;t ¼ Eiðrs;t;iÞ. When rs,t,i = 1 ∀ i,

abundance at the end of each season is derived as

Ns ¼
P

i qs;Ts ;i �
P

i ys;Ts ;i þUs �
PTs

t¼1 us;t. When rs,t,i < 1 for any

i, the model instead provides a derived estimate of abundance

at the beginning of the season: Ns = Ms + Us, where

Ms ¼
P

i Ið
PTs

t¼1 qs;t;i [ 0Þ is the number of animals known to be

alive and marked at the beginning of season s, and I() is the

indicator function.

Clearly, accurate estimation of MVMs and reporting probabili-

ties from the marked population is critical to reliable estimation of

abundance. This can be facilitated through the identification and

collection of appropriate explanatory covariates for the MVM

reporting process, such as temporal, environmental, behavioural or

social factors. The logit link can be used to model ds,t,i or rs,t,i as a
function of covariates, for example logitðds;t;iÞ ¼ x0s;tbþ z0s;t;ia;
where xs,t is a vector of covariates common to all individuals during

period t of season s, zs,t,i is a vector of k individual-level covariates,

and b and a are corresponding vectors of regression coefficients.

The expected MVM and reporting probability can then be calcu-

lated by the k-dimensional integral, for example
�ds;t ¼

R
z logit

�1ðx0s;tbþ z0aÞfðzÞdz; where f() is the joint probability

density (or mass) function for the individual-level covariates.

In the absence of geographic and demographic closure (e.g.

due to movement, recruitment or non-MVM mortality), our

approach can be used to estimate the ‘open’ population size using

the study area during the period of interest. This is accomplished

by incorporating additional states based on the known fates and

locations of the marked individuals. For example, suppose demo-

graphic closure is violated within seasons due to ‘natural’ (non-

MVM) mortality. Although underutilized in wildlife studies,

instantaneous rates are commonly used in fisheries science to

model competing sources of mortality sensu the Baranov catch

equation (Baranov 1918; Hoenig et al. 1998). If we let ys,t,i = 3

indicate marked individual i was a natural mortality and assume

instantaneous mortality rates are constant within sampling peri-

ods, we can modify eqn 1 to accommodate both MVM and

natural mortality:

Lðy; ujD; r;P;UÞ ¼
YS
s¼1

YTs

t¼1

YM
i¼1

Categoricalðys;t;i;Ds;t;i; rs;t;i;Ps;t;iÞ
" #

�Binomial us;t;Us �
Xt�1

k¼1

us;k;
�Ds;tf1� expð� �Zs;tÞg�rs;t

�Zs;t

 !
eqn 2

where

Categorialðys;t;i;Ds;t;i; rs;t;i;Ps;t;iÞ

¼

qs;t;iexpð�Zs;t;iÞ þ 1� qs;t;i if ys;t;i ¼ 0

qs;t;iDs;t;if1� expð�Zs;t;iÞgrs;t;i
Zs;t;i

if ys;t;i ¼ 1

qs;t;iDs;t;if1� expð�Zs;t;iÞgð1� rs;t;iÞ
Zs;t;i

if ys;t;i ¼ 2

qs;t;iPs;t;if1� expð�Zs;t;iÞg
Zs;t;i

if ys;t;i ¼ 3;

8>>>>>>>>><
>>>>>>>>>:

Ds,t,i is the instantaneous MVM rate, Ps,t,i is the instantaneous

natural mortality rate, Zs,t,i = Ds,t,i + Ps,t,i, �Ds;t ¼ EiðDs;t;iÞ,
�Ps;t ¼ EiðPs;t;iÞ and �Zs;t ¼ EiðDs;t;i þ Ps;t;iÞ ¼ �Ds;t þ �Ps;t.

The population using the study area each season is then

derived as Ns = Ms + Us. The instantaneous mortality rates can

be modelled as functions of covariates using the log link function:

for example, logðDs;t;iÞ ¼ x0s;tbþ z0s;t;ia and �Ds;t ¼
R
z expðx0s;tbþ

z0aÞfðzÞdz.
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APPLICATION TO THE FLORIDA PANTHER

We used data collected within the breeding range of Florida pan-

thers, which is restricted to <12 600 km2 of available habitat in

south Florida (Kautz et al. 2006; Land et al. 2008; Onorato et al.

2011). The study area is bordered by the Caloosahatchee River to

the north, Florida Bay to the south and the urban areas of

Miami-Fort Lauderdale and Naples-Fort Myers to the east and

west, respectively (Fig. 2). While the breeding range of panthers

within the interior of south Florida has a lower density of roads

in comparison with the metropolitan areas along the coastline,

there are still numerous state, county and local roads that pan-

thers must cross with regularity. One major U.S. interstate high-

way (I75) transects the core of panther habitat by connecting

Fort Lauderdale and Naples. A 40-mile stretch of this interstate

that runs through prime panther habitat has been fitted with con-

tinuous high fencing and 36 underpasses specifically built or

retrofitted for wildlife (Lotz, Land & Johnson 1997; Onorato

et al. 2010). This has undoubtedly reduced the number of road

mortalities that would have been expected to occur on this high-

speed roadway. Despite these efforts, and the construction of

wildlife underpasses for panthers in other areas of south Florida,

MVM remains the major cause of mortality for panthers docu-

mented by agency personnel.

Based on known-fate data for marked panthers and public

reports of MVMs for both marked and unmarked panthers, our

goal is to estimate the adult and subadult (≥1 year old) male and

female population sizes of the endangered Florida panther across

its breeding range from 2000 to 2012. We relied on two sources

of data collected by Florida Fish and Wildlife Conservation

Commission (FWC) and National Park Service biologists. The

first data source came from panthers that were captured and ra-

diocollared with VHF transmitters (methods described elsewhere;

Land et al. 2008; FWC 2013). Location data for the marked (i.e.

radiocollared) panthers were collected during routine aerial moni-

toring flights three times per week (Land et al. 2008). Whenever

a radiocollar emitted a mortality signal, researchers would

quickly locate the carcass and determine the cause of death (e.g.

intraspecific aggression, disease, MVM, unknown). Thus, the

number of marked individuals alive in the study area was known

during the entire study period. Of the many causes of panther

mortality, MVM is arguably the easiest to identify based on char-

acteristic traumatic injuries and the location of the carcass. We

are therefore confident that mortalities identified as MVMs were

not actually the result of an alternate cause of death and that

unknown causes of death were not actually MVMs.

The second source of data was MVMs of both marked and

unmarked panthers reported by the public to agency personnel

from 2000 to 2012 (Fig. 3). Officials would dispatch to the site to

confirm the validity of any report as soon as possible, and 94

unmarked MVMs were reported and confirmed within the study

area. The vast majority of marked MVMs (13 individuals) were

reported to agency personnel by the public. There were three

exceptions where marked MVM carcasses were located through

aerial telemetry and removed from the roadside by agency per-

sonnel prior to public reporting. Given the location of two of

these carcasses when recovered, we believe these carcasses would

have eventually been reported to agency personnel. One carcass

of a marked MVM was located some distance from the roadway

and would not have been found without the assistance of the ra-

diocollar signal. Thus, for the purposes of this analysis, we trea-

ted 12 of the 13 marked MVM events as if they had been

reported by the public.

MVM events occur year-round in the breeding range of the

Florida panther. We divided our data into S = 13 seasons corre-

sponding to the 2000–2012 calendar years. We further subdi-

vided each season into 2-month sampling periods (hence Ts = 6

for s = 1,. . ..,13). Clearly, the population was not closed to

recruitment, movement or non-MVM mortality within each sea-

son; this necessitated estimation of the population size using the

breeding range each year as in eqn 2. However, because it does

not explicitly account for movement or recruitment processes,

we note that this ‘open’ model is an approximation (but see

Discussion).

Fig. 2. Delineation of the breeding range

of the Florida panther in southern Florida,

USA. A 40-mile stretch of U.S. Interstate

75 has been fitted with wildlife underpasses

and continuous high fending to reduce

wildlife road mortalities on this high-speed

roadway. Squares represent radiocollared

panther capture locations, circles with

crosses represent motor vehicle mortalities

(MVMs) of radiocollared panthers, and

dark circles represent MVMs for

unmarked panthers.
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Radiocollars could fail at any point during the study (e.g. due

to battery life), so we considered individuals with functional

transmitters as ‘marked’ and those without functional transmit-

ters as ‘unmarked’. An additional complication was that marked

individuals were introduced to the population from within-season

capture events (primarily during the winter months). We there-

fore modified eqn 2 to accommodate the addition of marked

individuals from within-season marking events as well as sex-

dependent parameters (see Appendix S1).

Out of M1 = 64 males and M2 = 76 females marked for some

period during the study, 12 were reported MVMs, 1 was an unre-

ported MVM, and 63 were ‘natural’ (i.e. non-MVM) mortalities.

A na€ıve estimate for the bimonthly MVM probability across

the entire study is therefore 13=ðP13
s¼1

P6
t¼1

P2
g¼1

PMg

i¼1 qg;s;t;iÞ
¼ 0 � 007 (SE = 0�002). Similar to other panther studies (Sollmann

et al. 2013), the sparseness of our data limited the complexity of

covariate models for the parameters (Pg,s,t,i, Dg,s,t,i, rg,s,t,i and Ug,s).

We investigated simple additive models with combinations of

sex, age (on log scale), age at initial capture (on log scale),

bimonthly sampling period and year effects on Pg,s,t,i and Dg,s,t,i.

To explain the MVM process, we developed an ‘index of risk’

covariate for Dg,s,t,i based on traffic volume and road density

(see Appendix S2). We also investigated models with no sex,

temporal or individual covariates (hereafter ‘constant’ models),

as well as an age by sex interaction model for Pg,s,t,i. Only a sin-

gle unreported marked individual MVM was observed; hence,

only constant models for rg,s,t,i were included (i.e. rg,s,t,i = r).

With relatively few unmarked individual MVMs reported each

year (Fig. 3), we suspected yearly effects on Ug,s could be

numerically unstable, imprecise and overly sensitive to relatively

small fluctuations in ug,s,t. We therefore investigated more parsi-

monious models on log(Ug,s), including constant, linear, qua-

dratic and cubic trend models. To examine whether the male

and female unmarked populations sizes were similar each year,

we also included models that constrained U1,s = U2,s.

We standardized continuously valued individual covariates and

assumed they are (approximately) normally distributed with mean

and variance calculated from the marked individuals: for exam-

ple, with a single time-invariant individual covariate zi,

logðDg;s;t;iÞ ¼ x0g;s;t;ibþ z�i a and �Dg;s;t ¼
R1
�1 expðx0g;s;t;ibþ z�aÞ

Nðz�Þdz� ¼ expðx0g;s;tbþ a2
2 Þ; where z�i ¼ zi�lz

rz
, lz ¼ 1=M

PM
i¼1 zi,

r2z ¼ 1=ðM� 1ÞPM
i¼1 ðzi � lzÞ2 and N() is the standard normal

density.

Following the recommendation of Doherty, White & Burnham

(2012), we ran all possible combinations of covariate models for

MVM rate (Dg,s,t,i), natural mortality rate (Pg,s,t,i), unmarked

adult male abundance (U1,s) and unmarked adult female abun-

dance (U2,s). We evaluated the support for each model using

Akaike’s information criterion (AICc) adjusted for small sample

sizes (Burnham & Anderson 2002). Population estimates and

unconditional variances for each season were model-averaged

based on AICc weights, with 95% logarithm-transformed confi-

dence intervals calculated based on a t-distribution withPS
s¼1

PTs

t¼1

P2
g¼1

PMg

i¼1 qg;s;t;i þ 2
PS

s¼1 Ts�1 ¼ 2135 degrees of free-

dom. All analyses were performed in R (R Core Team 2013)

using maximum likelihood methods, and variances for derived

parameters were approximated using the delta method. Data and

R code to perform our analysis are provided in Data S1.

Results

With 9% of the AICc weight, the best-supported model

included the risk covariate and bimonthly variability in

MVM rate (Dg,s,t,i), an age by sex interaction on natural

mortality rate (Pg,s,t,i), a (log scale) quadratic trend model

for the unmarked male population (U1,s) and a (log scale)

linear trend model for the unmarked female population

(U2,s). The estimated bimonthly reporting probability (rs,t)

from this model was 0�93 (SE = 0�07). This model esti-

mated lower MVM rates from July to October and

greater MVM rates in late spring (May to June) and early

winter (November to December), with Dg,s,t,i increasing

with our risk covariate (Fig. 4). Sex- and age-dependent

estimates for natural mortality rate (Pg,s,t,i) from this

model are reported in Appendix S3.

There was considerable model selection uncertainty

across the 1905 fitted models, but 98% of the AICc weight

was allocated to models including the risk covariate on

MVM rate and an age by sex interaction on natural mor-

tality rate (see Appendix S4). With a model-averaged logit

regression coefficient b = 0.75 (SE = 0�03) for the risk

covariate, we found overwhelming evidence that MVM

rate increases as a function of road length and AADT

volume within a panther’s home range. We found no evi-

Fig. 3. Motor vehicle mortality (MVM)

events for marked and unmarked Florida

panthers observed within the study area

during each bimonthly sampling period

from 2000 to 2012. Marked counts include

both reported and unreported MVMs, but

unmarked counts include only those

reported to wildlife officials by the public.
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dence for constant, sex, age or yearly effects on MVM

rate. There was some uncertainty about the best model

for MVM rate, with 62% of the AICc weight allocated to

models for Dg,s,t,i that included both risk and bimonthly

variability, but the primary source of model selection

uncertainty was attributable to the unmarked population

trend models. For males, quadratic (46% of AICc weight),

linear (34%) and cubic (18%) trend models received the

most support. For females, linear (38%), constant (29%),

quadratic (20%) and cubic (13%) trend models received

the most support. We found virtually no AICc support

for models with year-dependent effects on unmarked

abundance, with 0�1% and 0�0% of the AICc weight for

males and females, respectively.

Model-averaged abundance estimates suggest an

increasing then stabilizing adult male panther population

and a slightly increasing or stabilizing adult female pan-

ther population from 2000 to 2012 (Fig. 5). However,

with an average annual coefficient of variation of 29%

(SE = 0�01), these changes in population size from 2000

to 2012 were not statistically different based on 95% con-

fidence interval overlap. Although confidence intervals do

not suggest a difference between the annual population

estimates for males and females, we found little support

for the constrained models assuming equal unmarked

population sizes for males and females (16% of total

AICc model weight).

Discussion

We have capitalized on a tendency for the public to

report MVMs of species of concern to estimate the popu-

lation size of an endangered animal that has heretofore

been impossible due to logistical constraints commonly

encountered for rare, cryptic and broad-ranging species.

In addition to public reporting of MVMs, our methodol-

ogy relies on routine telemetry monitoring that allows the

location and survival of a marked subset of the popula-

tion to be closely followed, thereby allowing estimation of

MVM and reporting probability. By relying on the public

for sampling the unmarked segment of the population,

our methodology comes at little additional cost to ongo-

ing telemetry studies. By relying on the broad network of

roads throughout the breeding range of the Florida pan-

ther, we demonstrated how our approach facilitates sam-

pling of a much larger geographic area that would

otherwise be impractical or inaccessible (e.g. private land)

for researchers using more expensive and field-intensive

alternatives that rely on live capture or cameras for sam-

pling the unmarked segment of the population (e.g. Soll-

mann et al. 2013). For rare and elusive species that are

very difficult to sample using conventional methods, we

believe this framework holds much promise for producing

defensible estimates of abundance (and its uncertainty)

from limited and unconventional sources of data.

Our approach shares some similarities with mark–
resight methodology (e.g. White & Shenk 2001). Similar

to mark–resight, the most fundamental assumption of our

approach is that marked individuals are representative of

the entire population in terms of MVM probability,

MVM reporting probability and natural survival proba-

bility. This assumption is often violated in standard

mark–resight studies whenever there is individual varia-

tion in sighting probabilities and the marked population

is selected based on sightability (McClintock & Hoeting

2010). This was not the case for our study because the

marked population was established through capture

events (not MVM events). Random or systematic sam-

pling of individuals for marking is difficult to achieve in

practice, but efforts can be made at the design stage to

help achieve a suitably representative sample. In our case,

marked panthers were captured within the large parcels of

public lands that support panthers throughout the breed-

ing range. In terms of MVMs and natural survival rates,

we have no reason to suspect our marked animals differed

from unmarked individuals beyond the individual varia-

tion that can be explained by factors such as age, sex and

risk covariate. If panthers maintained very small home

ranges and were always marked near roads with high

Fig. 4. Minimum AICc model estimates of bimonthly motor vehi-

cle mortality (MVM) rate for Florida panthers from 2000 to 2012

as a function of the standardized index of risk covariate. The

standardized index of risk covariate had an observed range from

-0�8 (lowest risk) to 4�9 (highest risk) for marked panthers.

Fig. 5. Annual estimates for the subadult and adult (≥1 year old)

Florida panther population size using the breeding range from

2000 to 2012. Separate estimates are provided for male and

female populations. Total counts for the minimum number

assumed alive (MNA) based on physical evidence (McBride et al.

2008) are included for comparison.
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MVM risk (or within protected areas with low MVM

risk), then this could induce bias in our abundance esti-

mator. Although panthers were marked on public lands

that tend to have fewer roads than private lands, marked

panthers did not obey these boundaries (i.e. they were fre-

quently observed on private land).

It is conceivable that the presence of a telemetry collar

could affect the MVM reporting rate. A motorist who

strikes a collared panther could be more likely to report

the incident in the interest of science, but could also be

less likely to report out of (unfounded) fear of recrimina-

tion. Given the volume of motor vehicle traffic on the

roads of southern Florida and the prominence of pan-

thers with the public, we would only expect different

MVM reporting probabilities for marked panthers if

motorists were consistently attempting to hide marked

carcasses from view. We presently have no evidence in

support of such a scenario. Because we had no reason to

suspect otherwise, MVM reporting probability was

assumed to be constant over time. Although we consid-

ered models that included both bimonthly and annual

variation in MVM rate, the best-supported models

assumed no annual variation. This may be explained by

the sparseness of the data.

By relying on a representative sample of marked indi-

viduals selected independently of the sighting process,

mark–resight methods do not require that the area

searched be the entire study area (Bowden & Kufeld

1995). Individual variation in MVM probability (e.g. due

to road density) does not induce bias in abundance point

estimates, but if not accounted for, its uncertainty can be

underestimated. We therefore used a surrogate for sam-

pling intensity (i.e. road length and traffic volume) to help

explain individual variation in MVM probability.

Although annual road length and traffic volume data

were unavailable for our study, it could be important to

account for temporal trends in these covariates for long-

term population monitoring. For example, if human

development and population growth leads to increases in

road density and traffic volume in some areas during the

course of a study, so too may the MVM risk for individu-

als with home ranges that include these areas.

Given the sparseness of the panther MVM data, we

found overwhelming support for (log scale) trend models

on the unmarked population sizes. We found the most

support for increasing linear or quadratic trend models

for the unmarked male population and increasing linear

trend or stable models for the unmarked female popula-

tion. Although these trend models proved more parsimo-

nious and yielded more stable estimates than the most

general year-dependent models, the biological interpreta-

tion of these models requires additional care. Trend mod-

els on the unmarked population size can only be

interpreted as the overall population trend if the number

of marked individuals remains relatively constant or is a

small proportion of the total population. The number of

marked panthers in our study was relatively constant due

to similar winter capture efforts each year, with the num-

ber of marked males ranging from 10 to 17 per year

(median = 13, SD = 2�3) and the number of marked

females ranging from 10 to 25 per year (median = 20,

SD = 4�9).
We made several modifications to the ‘closed’ popula-

tion model (eqn 1) to accommodate a lack of demo-

graphic and geographic closure within each year of the

panther study. However, our ‘open’ model for the panther

population using the study area each year is still approxi-

mate because it does not explicitly account for the within-

year movement or recruitment processes. For example, an

unmarked individual recruited to the adult population in

November is (incorrectly) treated as if it had been present

for the entire year by our approximate likelihood. A sin-

gle marked male permanently emigrated north of the

breeding range, but we did not observe any temporary

emigration on or off the breeding range by marked pan-

thers. Given that panthers persist as a single, isolated

breeding population in south Florida, we had little to no

concern about potential biases induced by immigrants

moving into the study area from another population.

However, we investigated the potential biases induced by

within-season in situ reproduction through simulation

experiments. We found our approximate likelihood per-

formed well for a realistically simulated population under

similar sampling conditions to the panther study, with

negligible bias (-0.1%) and near-nominal 95% confidence

interval coverage (92�1%) of open population abundance

(see Appendix S5).

Because the panther population was not closed, the

population using the study area each year is clearly larger

than the actual population within the study area at any

given point in time. Our open population estimates are

therefore inappropriate for inferences about panther den-

sity. Lack of geographic closure can be readily handled

under our framework to produce estimates suitable for

density (McClintock & White 2012), but natural mortality

and in situ reproduction pose additional challenges for

estimating population density. It may be possible to uti-

lize auxiliary demographic information to estimate pan-

ther density using post hoc analysis or integrated

population modelling (e.g. Conn et al. 2008); this is the

focus of additional research.

In eqns 1 and 2, we effectively assume that carcasses

persist long enough to be reported with nonzero probabil-

ity during the sampling period in which the MVM event

occurred. All reported MVMs for marked panthers

occurred within days of the MVM event, and given the

size of the carcasses, the persistence rate of panthers on

roadways is likely to be very high. However, this may not

be the case for smaller species or other carcass recovery

programmes. Unreportable carcasses arising from removal

(e.g. due to scavenging) or degradation (e.g. due to

decomposition) result in r being redefined as a combined

‘persistence and reporting’ probability in eqns 1 and 2,

but this is not a problem for abundance estimation
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because all unmarked encounters consist of carcasses that

both persisted and were reported. For example, the esti-

mator does not necessarily need to distinguish unreported

MVMs that were intact but obscured behind roadside

vegetation from those that were dragged off the roadway

by scavengers (but it is certainly possible to do so). How-

ever, when reporting rates are low and the duration of the

sampling period is short relative to carcass persistence,

then our modelling approach may not be appropriate

because we assumed that mortality events occurred during

the sampling period in which they were observed.

MANAGEMENT IMPL ICATIONS FOR THE FLORIDA

PANTHER

Our Florida panther abundance estimates suggested the

adult population has increased across its core reproductive

range over the past decade, with possible stabilization in

recent years. Despite low MVM probabilities, we achieved

an average coefficient of variation of 29%. This precision

is reasonable and similar to other panther studies (Soll-

mann et al. 2013). However, our model-averaged confi-

dence intervals were still too large to conclude there were

significant increases in population size from 2000 to 2012.

Furthermore, upper confidence interval bounds in later

years (e.g. 509 panthers in 2012) exceeded population esti-

mates we believe could be supported within the breeding

range of the Florida panther. These higher upper bounds

are likely an artefact of a low MVM probability, which

was about 0�04 (SE = 0�01) annually during our study.

Although we chose to let these data ‘speak for themselves’,

additional model structure could incorporate information

about the carrying capacity of the breeding range.

Perhaps most informative are the estimated lower

bounds for the annual population estimates for the pan-

ther breeding range. As expected, we consistently found

the lower bounds exceeded MNA counts based on physi-

cal evidence (see Fig. 5), but our annual population esti-

mate generally follows the same trend as the MNA

method through the course of the study period. Progress

associated with recovery of critically endangered animals

should preferably rely on conservative measures of popu-

lation estimates or lower bounds, especially when data are

sparse due to the challenges of monitoring rare species

(Miller & Waits 2003; Mills 2007). Our estimated lower

bounds indicate this single population may never have

exceeded 150 individuals between 2000 and 2012. As part

of the recovery criteria for the Florida panther, three dis-

tinct populations of 240 individuals must be established

before delisting. Two distinct populations of 240 individu-

als must be maintained for two panther generations

(12 years) to downlist the subspecies to threatened.

Although our results do not support a change in listing

status for the Florida panther based on these established

recovery criteria, they do suggest that management initia-

tives (e.g. genetic restoration, wildlife underpasses and

corridors) to this point appear to be working. Our

rmethodology can be continually applied on an annual

basis at little additional cost and could help alert manag-

ers if the population appears to be declining, stabilizing

or continuing to increase.

A novel methodology recently introduced by Chandler

& Royle (2013), which we refer to as spatial mark–resight,
was recently investigated for estimating Florida panther

density using trail cameras (Sollmann et al. 2013).

Although very useful and promising, the estimates of Soll-

mann et al. (2013) were limited to 2 years on a relatively

small study area (241 km2) on public land. Even if access

to private lands was unrestricted, it would likely be pro-

hibitively expensive and field intensive to continuously

monitor panther density over its entire range using spatial

mark–resight. In addition to routine telemetry monitoring,

spatial mark–resight incurs substantial camera, field vehi-

cle, fuel, battery and labour costs. Our approach utilizes

data that are already collected as part of routine monitor-

ing, and its costs are therefore negligible in comparison.

However, we ultimately believe the most precise and cost-

effective approach for continued monitoring across the

entire breeding range of the Florida panther will combine

all sources of available information (e.g. spatial mark–
resight and mark–recapture, MVM, telemetry, recruitment

data) in a spatially explicit integrated population model

(e.g. Chandler & Clark 2014).

Our abundance model was developed for historical data

that were originally collected for purposes other than pop-

ulation size estimation. Despite a sparse data set, we were

able to obtain useful information about abundance of

panthers while accounting for imperfect detection. This is

a substantial improvement compared to indices of abun-

dance derived from uncorrected minimum counts (e.g.

MNA). Should researchers wish to pursue our methodol-

ogy for other species as a less expensive means for long-

term population monitoring, we suggest a focus on

improving precision by devoting additional resources to

maintaining a relatively large pool of marked (i.e. radio-

collared) individuals in their focal population. Sample

sizes for unmarked individuals could also potentially be

increased through awareness campaigns encouraging the

public to report encounters with wildlife. Of course, there

are cost-benefit trade-offs that practitioners must consider

when attempting to increase sample sizes under this

framework.

Although initially developed for the Florida panther, our

methodology is not limited to this particular species or

aspect of human–wildlife ecology. Because it relies on citi-

zen-based science, our technique could be adapted for any

population that is encountered by a reporting public and

contains a subset of closely monitored marked individuals.

Harvested populations are an obvious example, although

these studies will typically have sufficient recovery data to

support more complicated modelling approaches than pro-

posed here (e.g. Conn et al. 2008). Other examples include

reports of avian wind farm collisions, beached whales or

marine mammal boat strikes, which conceivably could be

Published 2015. This article is a U.S. Government work and is in the public domain in the USA, Journal of Applied Ecology, 52, 893–901

900 B. T. McClintock, D. P. Onorato & J. Martin



utilized under this framework for long-term population

monitoring over broad geographic areas.
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Appendix S1. Modified likelihood 

For our Florida panther study, an additional complication was that marked individuals were 

introduced to the population during within-season capture events (primarily during the winter 

months). We therefore modified Eq. 2 to accommodate the addition of marked individuals from 

within-season marking events as well as sex-dependent parameters: 

𝐿(𝒚, 𝒖|𝑫, 𝒓, 𝑷, 𝑼) ≈ ∏ ∏ ∏ [∏ Categorical(𝑦𝑔,𝑠,𝑡,𝑖; 𝐷𝑔,𝑠,𝑡,𝑖, 𝑟𝑔,𝑠,𝑡,𝑖, 𝑃𝑔,𝑠,𝑡,𝑖)

𝑀𝑔

𝑖=1

]

2

𝑔=1

𝑇𝑠

𝑡=1

                    

𝑆

𝑠=1

 

                                      × Binomial (𝑢𝑔,𝑠,𝑡; 𝑈𝑔,𝑠 − ∑ 𝑢𝑔,𝑠,𝑘

𝑡−1

𝑘=1

− 𝑚𝑔,𝑠,𝑡
∗ ,

𝐷̅𝑔,𝑠,𝑡{1 − exp(−𝑍̅𝑔,𝑠,𝑡)}𝑟̅𝑔,𝑠,𝑡

𝑍̅𝑔,𝑠,𝑡

) 

where 𝑔 ∈ {1,2} respectively corresponds to male and female, 𝑞𝑔,𝑠,𝑡,𝑖 = 1 is an indicator for 

whether individual i of sex g was ≥1 year old, alive, within the breeding range, and with a 

functional transmitter at the beginning of period t during season s (𝑞𝑔,𝑠,𝑡,𝑖 = 0 otherwise), 𝑢𝑔,𝑠,𝑡 is 

the total number of adult unmarked reported MVMs within the breeding range for sex g, and 

𝑚𝑔,𝑠,𝑡
∗ = ∑ 𝐼(∑ 𝑞𝑔,𝑠,𝑗,𝑖 = 0𝑘−1

𝑗=1 )𝐼(𝑞𝑔,𝑠,𝑘,𝑖 = 1)𝑡
𝑘=2  is the cumulative number of newly marked 

individuals from within-season marking events for 𝑡 = 2, … , 𝑇𝑠 (with 𝑚𝑔,𝑠,1
∗ = 0). In some 

instances, individuals were newly marked at ≤1 year old or marked individuals were released as 

adults from captivity; these individuals were not included in calculating 𝑚𝑔,𝑠,𝑡
∗  if they were not a 

member of the within-season adult unmarked population at any point prior to release. We derive 

the total population sizes using the breeding range during each year as 𝑁𝑔,𝑠 = 𝑀𝑔,𝑠 + 𝑈𝑔,𝑠 −

𝑚𝑔,𝑠,𝑇𝑠

∗ . The total population size using the breeding range was then calculated as 𝑁𝑠 = 𝑁1,𝑠 +

𝑁2,𝑠, with variances derived using the Delta method (Casella & Berger 2002). 
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Appendix S2. Index of risk covariate 

To explain the MVM process, we developed an “index of risk” covariate for 𝐷𝑔,𝑠,𝑡,𝑖. We 

calculated 95% fixed kernel home ranges using the plug-in smoothing parameter in R (R Core 

Team 2013) for all 140 radiocollared panthers from telemetry location data collected during 

2000-2012. These home ranges were merged in ArcGIS 9.3 (ESRI, Redlands, CA, USA) and the 

resulting shapefile was divided into 1 km
2
 grid cells. A road layer with attribute data delineating 

the average annual daily traffic (AADT) volume was intersected with this shapefile as a mixture 

of state and county traffic data. This road layer was further processed by deriving attribute data 

for total length of road and average AADT volume within each 1 km
2
 cell of the shapefile. Each 

cell within the study area was subsequently weighted based on the proportion of telemetry 

locations within each cell to calculate an overall index of risk for each individual (risk𝑖): 

risk𝑖 =∑(
𝑛𝑐,𝑖 + 1

∑ 𝑛𝑗,𝑖 + 𝐶𝑖
𝐶𝑖
𝑗=1

)(
𝐴𝑐,𝑖 − 𝜇𝐴

𝜎𝐴
+
𝐿𝑐,𝑖 − 𝜇𝐿

𝜎𝐿
)

𝐶𝑖

𝑐=1

, 

where 𝐶𝑖 is the number of 1 km
2
 cells completely or partially encompassed within the estimated 

95% fixed kernel home range for marked individual i, 𝑛𝑐,𝑖 is the number of telemetry locations 

for individual 𝑖 in cell 𝑐, 𝐴𝑐,𝑖 is the mean AADT value in cell c, 𝐿𝑐,𝑖 is the total length of road in 

cell c, 𝜇𝐴 and 𝜇𝐿 are the average AADT and road length values across all cells in the study, and 

𝜎𝐴 and 𝜎𝐿 are the respective standard deviations. Segments of roads with high fencing and 

wildlife underpasses (e.g., U.S. interstate highway I75) were omitted from calculations for our 

index of risk. 
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Appendix S3. Natural mortality rates 

Estimates for the age- and sex-dependent natural mortality rate (𝑃𝑔,𝑠,𝑡,𝑖) based on the minimum-

AICc model are reported in Fig. S1. While no significant trend was found for males, females 

exhibited an increasing natural mortality rate with age. These estimates are consistent with 

previous studies of Florida panther survival (Benson et al. 2011). 
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Fig. S1.  Age- and sex-dependent natural mortality rate (𝑃𝑔,𝑠,𝑡,𝑖) from the minimum-AICc model. 

Lighter-shaded lines indicate 95% confidence bands. 
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Appendix S4. Model selection 

Table S1. AICc model selection results for Florida panther abundance based on motor vehicle 

mortalities (MVM), including AICc model weights (𝜔) and number of parameters (K). Presented 

models accounted for top 95% of AICc model weight and included constant (.), linear trend (T), 

quadratic trend (T2), cubic trend (T3), bimonthly sampling period (time), risk, and age by sex 

(age*sex) covariate models for unmarked male population abundance (𝑈1), unmarked female 

population abundance (𝑈2), MVM rate (𝐷), and natural mortality rate (𝑃). All models assumed 

a constant MVM reporting probability (𝑟). Models assuming similar male and female unmarked 

population sizes are indicated by 𝑈1 = 𝑈2. 

Model AICc 𝜔 K 

. T T2 T3 time risk age*sex    

 𝑈2 𝑈1  𝐷 𝐷 𝑃 1005.2 0.09 17 

𝑈2  𝑈1  𝐷 𝐷 𝑃 1005.5 0.08 16 

 𝑈1, 𝑈2   𝐷 𝐷 𝑃 1005.9 0.07 16 

𝑈2 𝑈1   𝐷 𝐷 𝑃 1006.1 0.06 15 

 𝑈2 𝑈1   𝐷 𝑃 1006.2 0.06 12 

𝑈2  𝑈1   𝐷 𝑃 1006.5 0.05 11 

  𝑈1 = 𝑈2  𝐷 𝐷 𝑃 1006.8 0.04 15 

 𝑈1, 𝑈2    𝐷 𝑃 1006.9 0.04 11 

  𝑈1, 𝑈2  𝐷 𝐷 𝑃 1007.0 0.04 18 

𝑈2 𝑈1    𝐷 𝑃 1007.1 0.04 10 

 𝑈1 = 𝑈2   𝐷 𝐷 𝑃 1007.2 0.03 14 

 𝑈2  𝑈1 𝐷 𝐷 𝑃 1007.3 0.03 18 
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𝑈2   𝑈1 𝐷 𝐷 𝑃 1007.5 0.03 17 

  𝑈1 𝑈2 𝐷 𝐷 𝑃 1007.6 0.03 19 

 𝑈1 𝑈2  𝐷 𝐷 𝑃 1007.6 0.03 17 

  𝑈1 = 𝑈2   𝐷 𝑃 1007.8 0.03 10 

  𝑈1, 𝑈2   𝐷 𝑃 1008.0 0.02 13 

   𝑈1 = 𝑈2 𝐷 𝐷 𝑃 1008.1 0.02 16 

 𝑈1 = 𝑈2    𝐷 𝑃 1008.2 0.02 9 

 𝑈1  𝑈2 𝐷 𝐷 𝑃 1008.2 0.02 18 

 𝑈2  𝑈1  𝐷 𝑃 1008.2 0.02 13 

𝑈2   𝑈1  𝐷 𝑃 1008.5 0.02 12 

  𝑈1 𝑈2  𝐷 𝑃 1008.6 0.02 14 

 𝑈1 𝑈2   𝐷 𝑃 1008.6 0.02 12 

  𝑈2 𝑈1 𝐷 𝐷 𝑃 1009.1 0.01 19 

   𝑈1 = 𝑈2  𝐷 𝑃 1009.1 0.01 11 

 𝑈1  𝑈2  𝐷 𝑃 1009.2 0.01 13 

   𝑈1, 𝑈2 𝐷 𝐷 𝑃 1009.7 0.01 20 
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Appendix S5. Simulation study 

We conducted a simulation study to investigate the properties of our approximate open 

population model for Florida panther abundance. Mimicking the panther study, we generated 

𝑆 = 13 seasons of data, where each season was divided into 𝑇𝑠 = 6 (𝑠 = 1,… , 𝑆) sampling 

periods.  Starting with an initial population size of 𝑁1 = 115 subadults and adults (≥1 year old), 

we allowed for a lack of demographic closure through "natural" (i.e., non-MVM) mortality and 

recruitment within seasons. Demographic inputs were derived from the recent literature. We 

assumed a 1:1 sex ratio and derived a natural mortality rate 𝑃𝑠,𝑡 = 1 − (0.857)
1

6 = 0.025 based 

on annual estimates reported by Benson et al. (Benson et al. 2011). Based on estimates from 

Hostetler et al. (Hostetler et al. 2010; Hostetler et al. 2012), we derived an annual recruitment 

rate of 0.362 1-year-olds per female from in situ reproduction. To mimic a "birth-pulse" in late 

spring, we apportioned this annual recruitment rate to each sampling period based on litter 

counts from den visits since 1992 (D. Onorato, unpublished data). For each sampling period, this 

yielded 1-year-old recruitment rates of ℎ𝑠,1 = 0.06, ℎ𝑠,2 = 0.10, ℎ𝑠,3 = 0.10, ℎ𝑠,4 = 0.06, ℎ𝑠,5 =

0.03, and ℎ𝑠,6 = 0.02 per female for 𝑠 = 1,… , 𝑆. To account for capture events that were 

concentrated during the winter months of the panther study, we allowed unmarked individuals to 

become marked within seasons. After an initial capture probability 𝑝1,1 = 0.25 to establish a 

marked population, we specified 𝑝𝑠,𝑇𝑠 = 0.05 for 𝑠 = 1,… , 𝑆 and 𝑝𝑠,1 = 0.05 for 𝑠 = 2,… , 𝑆.  

We specified 𝐷̅𝑠,𝑡 = 0.007 and 𝑟𝑠,𝑡 = 0.92 based on naive estimates from our marked panther 

data for 2000-2012. To simulate our "index of risk" covariate, we modeled log(𝐷𝑠,𝑡,𝑖) =

−5.24 + 0.7𝑧𝑖, where 𝑧𝑖 ∼ 𝑁(0,1).   
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 We generated 1000 datasets and fit model 𝐷(𝑟𝑖𝑠𝑘)𝑟(. )𝑃(. )𝑈(𝑠), indicating a 

(temporally-constant) individually-varying risk model for 𝐷𝑖, a constant model for 𝑟 and 𝑃, and a 

seasonal model for 𝑈𝑠: 

𝐿(𝒚, 𝒖|𝛽,𝛼, 𝑟, 𝑃, 𝑼) ≈∏∏[∏Categorical(𝑦𝑠,𝑡,𝑖; 𝐷𝑖 , 𝑟, 𝑃)

𝑀

𝑖=1

]                             

𝑇𝑠

𝑡=1

𝑆

𝑠=1

 

× Binomial (𝑢𝑠,𝑡; 𝑈𝑠 −∑𝑢𝑠,𝑘

𝑡−1

𝑘=1

−𝑚𝑠,𝑡
∗ ,
𝐷̅{1 − exp(−𝑍̅)}𝑟

𝑍̅
),  

where 

Categorical(𝑦𝑠,𝑡,𝑖; 𝐷𝑖 , 𝑟, 𝑃) =

{
 
 
 

 
 
 
𝑞𝑠,𝑡,𝑖 exp(−𝑍𝑖) + 1 − 𝑞𝑠,𝑡,𝑖                   if 𝑦𝑠,𝑡,𝑖 = 0

𝑞𝑠,𝑡,𝑖𝐷𝑖{1 − exp(−𝑍𝑖)}𝑟

𝑍𝑖
                      if 𝑦𝑠,𝑡,𝑖 = 1

𝑞𝑠,𝑡,𝑖𝐷𝑖{1 − exp(−𝑍𝑖)}(1 − 𝑟)

𝑍𝑖
          if 𝑦𝑠,𝑡,𝑖 = 2 

𝑞𝑠,𝑡,𝑖𝑃{1 − exp(−𝑍𝑖)}

𝑍𝑖
                         if 𝑦𝑠,𝑡,𝑖 = 3,          

 

log(𝐷𝑖) = 𝛽 + 𝑧𝑖
∗𝛼, 

𝐷̅ = ∫ exp(𝛽 + 𝑧∗𝛼)𝑁(𝑧∗)𝑑𝑧∗ = exp(𝛽 +
𝛼2

2
) ,

∞

−∞

 

𝑍𝑖 = 𝐷𝑖 + 𝑃, 𝑍̅ = 𝐷̅ + 𝑃, 𝑧𝑖
∗ =

𝑧𝑖−𝜇𝑧

𝜎𝑧
, 𝜇𝑧 = 1/𝑀∑ 𝑧𝑖

𝑀
𝑖=1 , 𝜎𝑧

2 = 1/(𝑀 − 1)∑ (𝑧𝑖 − 𝜇𝑧)
2𝑀

𝑖=1 , and 

𝑁() is the standard normal density. Because the population was not demographically closed 

within each season, the population using the study area each season was derived as 𝑁𝑠 =

∑ 𝐼(∑ 𝑞𝑠,𝑡,𝑖 > 0)
𝑇𝑠
𝑡=1 + 𝑈𝑠𝑖 −𝑚𝑠,𝑇𝑠

∗ . We assessed model performance based on percent relative 

bias (PRB), coefficient of variation (CV), and percent 95% logarithm-transformed confidence 

interval (CI) coverage for 𝑁𝑠.  Data generation and model fitting by maximum likelihood were 

performed in R (R Core Team 2013). 
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 Based on our selected demographic inputs, the realized populations were relatively 

stable, with 63% slightly declining over the 13 seasons and an average decline of 0.7% per 

season (Fig. S1). Overall, our abundance estimator was generally unbiased with near-nominal 

coverage, with an average PRB of −0.1% (SD=0.49), average CV of 43% (SD=0.10), and 

average CI coverage of 92.1% (SD=0.27). For individual season estimates, average PRB ranged 

from −4.5% to 3.0%, average CV from 41% to 47%, and average CI coverage from 89.0% to 

95.2%. Thus, despite relatively small sample sizes and low MVM rates, our approximate 

likelihood performed well for a realistically-simulated panther population under similar sampling 

conditions to our panther study.   
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Fig. S1.  True and estimated population sizes from 1000 simulations. 
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April has been deadliest month ever for endangered Florida panthers, with 9
killed

By JENNY STALETOVICH, Miami Herald,  May 1, 2016

MIAMI — This April will go down as the bloodiest month yet for the Florida panther.

Nine of the endangered cats died, all but one killed along Southwest Florida highways and
roads. Seven were males, almost all at the young age when they start looking to establish their
own territory. Altogether, 20 panthers have died this year, a number on track to outpace last
year’s record-breaking 41 fatalities.

Why so many died, wildlife officials say, is simply a gory measure of their success.

“It’s not the best way to document that increase, but it’s still a fact we have to take into
account,” said David Schindle, Florida panther coordinator for the U.S. Fish and Wildlife
Service.

The number also speaks to the increasing pressure from development for the wide-ranging
panthers and particularly males, which need a territory of about 200 square miles. In recent
months, the notoriously shy cats have made some unusual appearances: In March, a panther
was photographed sitting on the porch of an east Fort Myers house. Two weeks later, a visitor
to the Corkscrew Swamp spooked a panther sitting on a boardwalk and videotaped it racing
past her.

Wildlife biologists estimate that between 90 and 180 panthers remain. But what constitutes a
good number for conservation has been hotly debated in recent years. Ranchers and hunters
have been pushing to scale back conservation, saying panthers have maxed out South Florida.
Conservationist, however, argue more needs to be done to preserve shrinking habitat.

“It’s death by a thousand cuts where this is not sustainable in the long term in our view unless
we modify where and how we develop,” said Jennifer Hecker, director of natural resource
policy for the Conservancy of Southwest Florida. “We’re not saying everything has to be
restored or maintained in pristine condition. We’re just asking those areas be retained as
agriculture,” that panthers use for habitat.

Panthers once roamed much of the Southeast. But by the 1990s, despite being included on the
endangered species list in 1967, just 30 remained in Florida. To revive the population, eight
female Texas cougars were released in 1995. The plan worked and numbers started climbing.
A conservation goal was set to establish three separate populations of 240 panthers each in
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their historic range. At the same time, development continued to squeeze the cats’ habitat,
leading to clashes between the cats and particularly ranchers.

Last year, at the urging of Commissioner Liesa Priddy, whose family owns a 9,000-acre ranch
in panther territory for three generations, the Florida Fish and Wildlife Conservation
Commission proposed scaling back the conservation plan to just one population.

After a five-hour public hearing, the commission dropped the plan. Two months later, Priddy
was part of group of nine landowners who submitted plans for a sprawling project six times
the size of Miami that would develop 45,000 acres in Collier County.

Schindle said his agency is now reviewing a habitat conservation plan for the project. This
week, officials gave a preliminary presentation to the Collier County commission, which is
already prompting concerns from conservationists.

“With road mortality being one of the leading causes of death, all the additional roadways
needed for development would be an enormous impact,” Hecker said.

“How are we going to continue to recover the species when right now mortality numbers are
outpacing documented births?” she asked.

But property owner and hunters argue with so little land available, the conservation goal is
unrealistic and that biologists are not doing a good job of counting panthers. Longtime survey
methods that rely on radio collars, tracks, captures and photos in 2014 put the number of cats
at 138. But using traffic fatalities as an estimate, the population in 2012 was calculated at 269.

http://www.sun-sentinel.com/news/florida/fl-senate-committee-everglades-20160428-
story.html

U.S. Senate panel approves Everglades funding

By Dan Sweeney, South Florida Sun Sentinel, April 30, 2016

Nearly $1 billion could be headed from Washington to the Everglades under a bill approved
by a U.S. Senate panel Thursday.

Some of the money would go to a $2 billion project that would send more water south from
Lake Okeechobee through Everglades National Park.

Under the bill, $976.4 million of that cost will be paid by the federal government, with the rest
from state and local sources. The project is the costliest of the 25 Army Corps of Engineers
projects to be approved.

The project is designed to both restore Everglades wetlands and also divert water from flowing
to the west and east, where it picks up agricultural runoff filled with nitrogen and other
pollutants. A recent flow of water from Lake Okeechobee sent polluted water into the St.
Lucie River to the east and the Caloosahatchee River to the west, causing a rush of brown
water.

Environmentalists blamed pollution from the state's sugar industry, tourism took a hit, and
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Gov. Rick Scott declared a state of emergency in Martin, Lee and St. Lucie counties. The
pollution coincided with a massive fish kill in the Indian River Lagoon, but experts believe the
two events are unrelated, as the brown water mostly flowed out into the ocean before reaching
the northern part of the lagoon, where the fish kill occurred.

The Water Resouces Development Act would also greenlight dredging six feet from the
bottom of Port Everglades. The new 48-foot depth would allow access to larger cargo ships,
which will be able to cross a newly expanded Panama Canal starting June 26. That project will
cost the federal government $220.2 million, with another $102.5 million in state and local
funds.

Neither senator from Florida is on the committee, but both supported the projects.

"Getting this project approved is a major step in our ongoing efforts to restore the Everglades,"
Democratic U.S. Sen. Bill Nelson said in a statement. "It will help us not only restore an area
that is the crown jewel of Florida's landscape, but is also a source of clean drinking water for
millions in the state."

Republican U.S. Sen. Marco Rubio played a direct role in getting the Everglades project
included in the package. Sen. Jim Inhofe, the chairman of the Senate's environment
committee, is a climate change denier who takes a dim view of large-scale projects such as
Everglades restoration. The Oklahoma Republican was the only senator to vote against the
Comprehensive Everglades Restoration Plan when it passed the Senate in 2000. But according
to Inhofe, Rubio persuaded him to include the Florida projects in the bill.

The bill also includes a third, much smaller project in Florida, with about $24.6 million from
the federal government going to Flagler County for beach renourishment and storm damage
protection.

The bill will still need to be approved in the full U.S. Senate and paired with similar
legislation in the U.S. House of Representatives before going to President Barack Obama to be
signed into law. With support from Everglades restoration's biggest critic in the Senate, the
chances of passage are good.

It took just 15 minutes for the Senate Environment and Public Works Committee to send three
bills to the full Senate.

"Maybe a record has been set," Inhofe said. "I don't know."

http://www.keysnet.com/2016/04/30/508173/senate-panel-oks-2-billion-everglades.html

Senate panel OKs $2 billion Everglades project

BY KEVIN WADLOW, Florida Keynoter, April 30, 2016

A $2 billion piece of Everglades restoration efforts that was stuck in the mud of government
process gained traction Thursday.

The Central Everglades Planning Project, described as a series of engineering projects to hold
and channel water around Lake Okeechobee south into the center of the Everglades, was
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approved by a key U.S. Senate committee Thursday.

The Senate's Environment and Public Works Committee included the Central Everglades
Planning Project as part of the Water Resources Reform and Development Act. That bill now
is pending before the full Senate.

"Getting this project approved is a major step in our ongoing efforts to restore the Everglades,"
Florida U.S. Sen. Bill Nelson said. "It will help us not only restore an area that is the crown
jewel of Florida's landscape, but is also a source of clean drinking water for millions in the
state."

"Moving forward with components of the Central Everglades Planning Project ... will alleviate
harmful freshwater releases to Florida's coastal estuaries while sending water south to
Everglades National Park and Florida Bay and the Keys," said Cara Capp, Everglades
restoration program manager for the National Parks Conservation Association.

This winter's record rains raised the level of Lake Okeechobee, forcing massive freshwater
discharges through canals to the St. Lucie and Caloosahatchee estuaries in Central Florida,
which have disrupted the natural ecosystem.

Florida Bay is suffering the effects of not having enough fresh water, which apparently has
triggered a massive seagrass die-off.

"After three years of united advocacy among the Florida congressional delegation and
community leaders, it was great to see the Senate include language to authorize CEPP in its
2016 water bill," U.S. Rep. Patrick Murphy (D-Fla. 18) said.

"This is a major win for our community and the fight to protect our waterways," Murphy said.
"By working together, we were able to reach this critical milestone and will continue to make
progress to move this and other Everglades projects forward to send more clean water south."

The CEPP funding missed a 2014 congressional vote because of a missed deadline for a key
study.

http://www.sun-sentinel.com/news/fl-emergency-draining-boost-20160429-story.html

Gov. Scott calls for more emergency pumping into Everglades

By Andy Reid, South Florida Sun Sentinel, April 29, 2016

Gov. Rick Scott says more emergency pumping is needed to avoid flooding Everglades
animals in western Broward and Miami-Dade counties.

Scott is calling on the federal government to extend the increased draining that sends more
water than usual from Everglades sawgrass marshes in western Broward and Miami-Dade and
into Everglades National Park.

Back in February, Scott and other state officials warned of a potential wildlife disaster if
something wasn't done to reduce water levels that threatened to flood the high ground that
deer, wading birds, panthers and other animals need to survive.
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Now Scott is asking for federal approval to continue the emergency pumping that is otherwise
scheduled to end by May 11.

The increased draining "has begun providing needed relief from the flooding," Scott wrote in a
letter Thursday to federal officials.

"The State of Florida stands ready to continue these efforts that truly benefit our state's
wildlife and economy," Scott said.

The Army Corps of Engineers would have to approve state plans to keep sending increased
water levels through Shark River Slough and into Everglades National Park.

"We have received the Governor's request and are reviewing options," Army Corps
spokesman John Campbell said Friday.

South Florida has been dealing with higher-than-usual water levels, from Lake Okeechobee to
the Everglades, due to El Niño-driven rains during what was usually the state's dry season.

To reduce South Florida flooding risks, the Army Corps since January has been draining Lake
Okeechobee water to the east and west coasts — even though that hurts coastal fishing
grounds near Stuart and Fort Myers.

The governor maintains that allowing more water pumping into Everglades National Park
could end up lessening the draining of Lake Okeechobee water to the coasts.

That's because lowering water levels in western Broward and Miami-Dade by sending more
water into Everglades National Park could make room for pumping more Lake Okeechobee
water into South Florida.

"Moving water south in this manner is highly preferred to high volume discharges east and
west from Lake Okeechobee (that) harm our valuable Caloosahatchee and St. Lucie estuaries,"
the governor wrote to the Army Corps.

When Lake Okeechobee rises too high, the Army Corps drains water to the east and west
coasts to lessen the strain on the 30-foot-tall, earthen mound surrounding the lake — relied on
to protect South Florida from flooding.

The lake's erosion-prone dike is considered one of the country's most at risk of failing and
remains in the midst of a decades-long rehab.

High lake levels since January have led to draining billions of gallons of lake water each day
east into the St. Lucie River and west into the Caloosahatchee River — clouding delicate
estuaries with dark, pollution-laden water that at times scares away fish and tourists alike.

The governor's proposal envisions creating an alternative route to the south for some of that
lake water, by prolonging the extra pumping in Broward and Miami-Dade counties.

Getting more water to Everglades National Park, and filtering out pollutants along the way, is
the goal of a multibillion-dollar state and federal Everglades restoration plan.



That involves using reservoirs, water treatment areas and pumps to recreate the natural flow of
water that once existed from Lake Okeechobee to Florida Bay — before South Florida
farming and development drained half the Everglades.

This emergency pumping has been a good "field test" for plans to pump more water south,
said Kevin Kotun, Everglades National Park's chief hydrologist. Park officials support
extending the increased pumping, he said.

Emergency pumping since February has already moved about 58 billion gallons of that water
into Everglades National Park, according to the state.

That has delivered record-high water levels for this time of year for normally dry portions of
Everglades National Park, according to Kotun. Portions of the park that typically have a foot
of water are now about 2 feet deep, he said.

While in the long-term that could be good for restoring long-parched portions of the
Everglades, in the short-term the influx of water has greatly reduced the wading bird nesting
usually going on this time of year, Kotun said.

"There are few parts of the park that are dry now," Kotun said. "Things that like it wet are
doing well.

http://staugustine.com/news/florida-news/2016-04-30/anti-hunting-groups-plan-court-action-
stop-second-florida-bear-hunt#.VydFm0wrLcs

Anti-hunting groups plan court action to stop second Florida bear hunt

By KEITH MORELLI, Tampa Tribune, May 1, 2016

TAMPA — With more than 4,000 bears roaming the woods of Florida, state wildlife officials
seem poised to allow another limited hunt this fall, in spite of widespread public opposition
and focused protests by environmentalists and animal rights advocates.

Anti-hunting groups are gearing up to take the state to court or join other lawsuits, should
wildlife resource officials in Tallahassee approve a second hunt in October

“We’re going to fight this,” said Frank Jackalone, senior field organizing manager with the
Sierra Club in Florida. “I know wildlife lovers are going to do everything they can to stop it.
The powers-that-be at FWC (Florida Fish and Wildlife Conservation) want to do another bear
hunt. The question is, can we stop them.”

He said “any reasonable judge” would see that the state “botched” the hunt last year that
resulted in hundreds of bears being killed in two days.

The Center for Biological Diversity, a group that aims to protect threatened and endangered
species, submitted friend-of-the-court documents in support of a lawsuit filed last year to halt
the hunt. That suit is still pending and whether it will come into play this year remains unclear,
said Jaclyn Lopez, Florida director of the center.

“We are hopeful the FWC commissioners will look at this with fresh eyes; that they want to
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protect black bears,” she said. “They (bears) do represent rural Florida and we should not be
hunting them.”

A lawsuit to stop the hunt was filed last year by Chuck O’Neal, a Central Florida businessman,
environmentalist and, since January, a candidate for the state Senate. He said the case remains
active and he hopes to get a trial date before the scheduled October hunt.

In question, he said, are the population numbers on which the state based its decision and the
“different facets of decision-making” within the commission.

“It’s pretty clear,” he said, “this is not a science-driven hunt. It’s a political decision back-
filled with junk science.

“We feel the population is actually in decline,” he said. “If you look at the way they came up
with their population numbers, they counted bears in a certain geographic area and then
extrapolated that over the available habitat. But that habitat is ever decreasing; the forested
areas are being replaced now by residential subdivisions.”

He said most Floridians back his attempt to stop the hunt.

“I would say 19 out of 20 people I talk to are against the hunt,” he said. “Occasionally, I’ll run
across that 20th person in favor of it. Even some hunters think the hunt last year was poorly
designed and unnecessary.”

At a meeting of the Florida Fish and Wildlife Conservation Commission earlier this month,
commission Chairman Brian Yablonski said the issue will be discussed during a June meeting
in Apalachicola on how a hunt, if approved, will be managed.

He pointed to the results of a survey last year, prior to the fall hunt in which more than 300
bruins were bagged, that estimated 4,350 adult black bears were living in a handful of bear
management areas throughout the state.

“There is a process of how the hunt is set up, what the quota objectives are,” Yablonski said
during the commission meeting in Jupiter. “There’s a ton of options out there.”

Among the options, hunt protesters say: No hunt at all.

The 2015 hunt — the first in two decades — came about because there were a few bear attacks
on humans in 2014, and state wildlife caretakers felt pressure to do something, Lopez said.

“The hunt was floated to address the perceived overpopulation issue,” she said, “despite
having no up-to-date population counts.”

The results of the 2014-15 bear survey were released in March, five months after the bear hunt
took place.

In support of the decision to allow the bear hunt, the state said the bear population was out of
balance.

“The only thing out of balance with the bear population is the human population in the areas



where the two meet and don’t get along,” Lopez said, “and hunts do nothing to address those
nuisance bears.”

Lopez believes bears, more than deer and other game, seem to have a connection with people.

“A lot of Floridians probably don’t even know we have bears in Florida,” she said, “so, they
seem to be a little more magical and mystical.”

Commission wildlife biologists say the bear population has rebounded remarkably since the
1970s when there were between 300 and 500 bears traipsing around the woods. The
population growth was so successful that in 2012, the Florida black bear was removed from
the state’s threatened species list, where it was listed since 1974.

The survey, conducted over 2014 and 2015, counted bears lumbering around five bear
management units (BMU), that included large swaths of forests and swamps in the Panhandle,
northern and central Florida and the Everglades.

Accompanying the estimated 4,350 adult bears in Florida were about 2,000 bear cubs, of
which about half will survive into adulthood.

“The survey work in 2014 and 2015 clearly shows Florida has large and growing bear
populations,” said Thomas Eason, director of the commission’s Division of Habitat and
Species Conservation, in a March 24 statement. “It provides accurate estimates for all lands
within the five recently surveyed BMUs and confirms that bears are one of Florida’s greatest
conservation success stories.”

Hunt protesters contend that opening a season on bears is no way to treat a success story.

“I’m amazed at how there is such a concerted disregard for our iconic wildlife species in
Florida, like the panther, the manatee and now the black bear,” said Jackalone, with the Sierra
Club in Florida, “It’s like our agencies don’t care anymore. They do what they want to do.
They down-list them, de-list them and allow hunting and reckless activity to take its course.”

More study should be done, he said, to determine the effect last year’s hunt had on the ursine
population.

“The prudent course would be to take a year off to let the black bear population recover from
the slaughter of 2015,” Jackalone said, “and then reassess the situation.”

Wildlife scientists independent of the commission were silent last year about the hunt, he said,
but this year may be different.

“Those experts, some of whom work in academia, were horrified by the outcome,” Jackalone
said, “and many spoke out after the hunt. We think that may be our best hope.”

Still, he said, the hunt likely will take place. The same commissioners who approved it last
year are still on the commission.

“The FWC is mainly about the business of hunting and fishing,” Jackalone said, “so they are
constantly trying to figure out how they can maximize that. Science is secondary to their



mission.”

Commission spokeswoman Tammy Sapp said a rule on the books passed last year provides for
an annual bear hunt.

“So the default, the do-nothing alternative, provides for a bear hunt and how that is to be
conducted,” she said. “The commission chairman has asked staff to bring a range of options to
our June meeting. That includes the if, when and how options.”

All the options will be discussed, she said, including any new population numbers that may
arise.

“We could decide to have a hunt similar to last year,” she said, “to not have a hunt, to modify
the hunt.”

-- 
Ken Warren
Public Affairs Officer
U.S. Fish & Wildlife Service
South Florida Ecological Services Office
1339 20th Street
Vero Beach, FL 32960-3559
Office Phone:  772.469.4323
Mobile Phone:  772.643.4407
Fax:  772.778.5498

"Being considerate of others will take you and your children further in life than any
college or professional degree." - Marian Wright Edelman

Follow us on Twitter @USFWSVERO



From: Dryden, Kim
To: Larry Williams; Victoria Foster; Roxanna Hinzman; Constance Cassler; Timothy Breen; David Shindle; Kevin Godsea
Subject: Fwd: mortality breakdown
Date: Monday, May 09, 2016 2:57:48 PM
Attachments: image001.png

image002.png

Folks - Its about time that we assess data on increases in traffic data and biogeography on traffic patterns in SW FL on panther
mortality vs the "premise" that there is just more panthers.  On a panther population of 100-160?  Does that pass the laugh test
as my friends from the Corps management used to tell me?  The Corps, mind you.  They recognize faulty or insufficient
analysis above all.

I hear we are not analyzing increases in road needs for the HCP.  I do not understand the basis for this decision.  "But for " the
development we don't need the roads and the roads are a major panther mortality feature.  Plus more than a dozen other other
issues that I could spell out but I could not participate in the "internal" conversation of the HCP since those links were not
updated. Several other state and federal partners were excluded and they were not happy.  I sent them the recording but that did
not allow them or those of us in SW FL to interact in the discussion.  

Ken - I appreciate that we will have additional opportunities to comment and that you will be making the rounds.  Have you
reviewed the Southwest Florida Comprehensive Watershed Plan or the daylong briefing that myself, refuges, recovery (panther
coordinator), and Partners provided for VB?  Please call me if you have any questions and please include me in any briefings
you have with ES staff and refuges.  I have 32 years on this issue.  Sorry if I am not shy.  I think faulty analysis can be
challenged and the Service will not prevail in our decision.
---------- Forwarded message ----------
From: Nottingham, Ben <ben_nottingham@fws.gov>
Date: Mon, May 9, 2016 at 2:27 PM
Subject: Re: mortality breakdown
To: "Dryden, Kim" <kim_dryden@fws.gov>, Kevin Godsea <kevin_godsea@fws.gov>

Kim:

You nailed it...!

Ben Nottingham
Refuge Manager
FL Panther NWR
(239) 657-8010
cell 239-253-7009

On Mon, May 9, 2016 at 11:13 AM, Dryden, Kim <kim_dryden@fws.gov> wrote:
This is just an anecdotal response.  But the amount of traffic generated by the end of the recession, the current ramping up of
the building industry (return of dump trucks), and the biogeography of the building expansion in Collier and Lee Counties is
likely responsible. Reminder that the permit applications are up.  Forcasting more of the same.

I realize that the total number of panthers is part of the evaluation.  But just look at what is happening around Naples and
expanding areas outside Ft. Myers.  Plus fill is being brought from much further east as very few coastal mines are available.
I am sure there is a way to analyze the panther population increase vs the traffic volume and development permit increase. 
But to me it is an obvious factor and should be considered.

On Wed, May 4, 2016 at 7:04 PM, Elizabeth Fleming <EFleming@defenders.org> wrote:

Mark

 

Do you and the other panther biologists have any working hypotheses of why Aril 2016 has taken such a toll? Do you think the
record wet weather caused panthers to use roads more than they usually would?

 

Elizabeth

 

Elizabeth Fleming

Senior Representative, Florida

Defenders of Wildlife
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St Petersburg, Florida

Office: 727/823-3888

Cell: 727/410-0455

efleming@defenders.org      

www.defenders.org    

 

From: Lotz, Mark [mailto:Mark.Lotz@MyFWC.com] 
Sent: Wednesday, May 04, 2016 3:21 PM
To: Warren, Ken <ken_warren@fws.gov>; Lisa Ostberg <onefloridapanther@gmail.com>; Amber Crooks
<amberc@conservancy.org>; Nottingham, Ben <ben_nottingham@fws.gov>; Bob DeGross <bob_degross@nps.gov>; Elizabeth
Fleming <EFleming@defenders.org>; Kim Dryden <Kim_Dryden@fws.gov>; Lisa Andrews <lisa_andrews@nps.gov>; Nancy Payton
<nancypayton@fwfonline.org>; rpires@fgcu.edu; Gillan, Judy <judy.gillan@MyFWC.com>; Brad Cornell
<millercornell@mindspring.com>; efpienaar@ufl.edu; Melissa Kreye <mkreye@ufl.edu>; Hirth, Diane <Diane.Hirth@MyFWC.com>;
Katherine Taylor <katherine_taylor@fws.gov>; Jessica Sutt <jessica_sutt@fws.gov>; Segelson, Carli <Carli.Segelson@MyFWC.com>;
Barraco, Liz <Liz.Barraco@MyFWC.com>; Danny Gwynn-Shapiro <Dannygs@fwfonline.org>; Korn, Jennifer
<Jennifer.Korn@MyFWC.com>; Frank Jackalone <frank.jackalone@sierraclub.org>; David Shindle <david_shindle@fws.gov>; Tom
MacKenzie <tom_mackenzie@fws.gov>
Cc: Land, Darrell <Darrell.Land@MyFWC.com>; Onorato, Dave <Dave.Onorato@MyFWC.com>
Subject: mortality breakdown

 

The question came up on today’s panther response team outreach call about the claim in a recent news article about last month
being the “deadliest ever.”  I’ve crunched the numbers and, not too surprisingly, it was.  Below are a couple of charts that show the
mortality trends. In the first one, mortalities by month, you can clearly see that April 2016 had the most documented mortalities. 
I’ve also included a breakdown of causes by year just for general interest purposes (2016 is current through today).
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Mark Lotz, Panther Biologist

Florida Fish & Wildlife Conservation Commission

Division of Habitat & Species Conservation

Imperiled Species Management Section

Florida Panther Project

Naples Field Office

298 Sabal Palm Rd.

Naples, FL 34114-2572

(239) 417-6352

 

From: Warren, Ken [mailto:ken_warren@fws.gov] 
Sent: Wednesday, May 04, 2016 10:30 AM
To: Lisa Ostberg <onefloridapanther@gmail.com>; Amber Crooks <amberc@conservancy.org>; Nottingham, Ben
<ben_nottingham@fws.gov>; Bob DeGross <bob_degross@nps.gov>; Elizabeth Fleming <efleming@defenders.org>; Kim Dryden
<Kim_Dryden@fws.gov>; Lisa Andrews <lisa_andrews@nps.gov>; Nancy Payton <nancypayton@fwfonline.org>; rpires@fgcu.edu;
Gillan, Judy <judy.gillan@MyFWC.com>; Lotz, Mark <Mark.Lotz@MyFWC.com>; Brad Cornell <millercornell@mindspring.com>;
efpienaar@ufl.edu; Melissa Kreye <mkreye@ufl.edu>; Hirth, Diane <Diane.Hirth@MyFWC.com>; Katherine Taylor
<katherine_taylor@fws.gov>; Jessica Sutt <jessica_sutt@fws.gov>; Segelson, Carli <Carli.Segelson@MyFWC.com>; Barraco, Liz
<Liz.Barraco@MyFWC.com>; Danny Gwynn-Shapiro <Dannygs@fwfonline.org>; Korn, Jennifer <Jennifer.Korn@MyFWC.com>;
Frank Jackalone <frank.jackalone@sierraclub.org>; David Shindle <david_shindle@fws.gov>; Tom MacKenzie
<tom_mackenzie@fws.gov>
Subject: Panther Outreach Call Today at 1 pm

 

mailto:ken_warren@fws.gov
mailto:onefloridapanther@gmail.com
mailto:amberc@conservancy.org
mailto:ben_nottingham@fws.gov
mailto:bob_degross@nps.gov
mailto:efleming@defenders.org
mailto:Kim_Dryden@fws.gov
mailto:lisa_andrews@nps.gov
mailto:nancypayton@fwfonline.org
mailto:rpires@fgcu.edu
mailto:judy.gillan@MyFWC.com
mailto:Mark.Lotz@MyFWC.com
mailto:millercornell@mindspring.com
mailto:efpienaar@ufl.edu
mailto:mkreye@ufl.edu
mailto:Diane.Hirth@MyFWC.com
mailto:katherine_taylor@fws.gov
mailto:jessica_sutt@fws.gov
mailto:Carli.Segelson@MyFWC.com
mailto:Liz.Barraco@MyFWC.com
mailto:Dannygs@fwfonline.org
mailto:Jennifer.Korn@MyFWC.com
mailto:frank.jackalone@sierraclub.org
mailto:david_shindle@fws.gov
mailto:tom_mackenzie@fws.gov


Howdy,

 

Just a reminder that we'll have our monthly telecon this afternoon at 1 p.m.  The conf call number is 866 613 8547. The passcode is 9874757.

 

Thanks.

--

Ken Warren

Public Affairs Officer

U.S. Fish & Wildlife Service

South Florida Ecological Services Office

1339 20th Street

Vero Beach, FL 32960-3559

Office Phone:  772.469.4323

Mobile Phone:  772.643.4407

Fax:  772.778.5498

 

"Being considerate of others will take you and your children further in life than any college or professional degree." -
Marian Wright Edelman

 

Follow us on Twitter @USFWSVERO

 

 

 

 

 

 

 

 

 

 

-- 
Kim Dryden
U.S. Fish and Wildlife Service
Florida Panther and Ten Thousand Islands National Wildlife Refuge
12085 State Road 29S
Immokalee, FL  34142
CELL PHONE:  (USE FIRST) 772-532-5614



Office Phone:  239-657-8016     Office FAX:  239-657-8002

-- 
Kim Dryden
U.S. Fish and Wildlife Service
Florida Panther and Ten Thousand Islands National Wildlife Refuge
12085 State Road 29S
Immokalee, FL  34142
CELL PHONE:  (USE FIRST) 772-532-5614
Office Phone:  239-657-8016     Office FAX:  239-657-8002







From: amber crooks
To: Roberts, Melissa
Cc: jennifer hecker; Layman, Laura; "Allman, Karyn"; "psutitarnnontr@sfwmd.org"; BrownAraqueSummer; "Cassler,

Constance"; "Schulz, Mark"; Marissa Kruger (Marissa.Kruger@myfwc.com)
Subject: Conservancy of Southwest Florida letter re Rural Lands West
Date: Tuesday, August 02, 2016 10:49:20 AM
Attachments: 8-2-16 SFWMD re Rural Lands West.pdf

Hello,
 
Please see the attached Conservancy of Southwest Florida comment letter regarding the Rural Lands
West (FKA Town of Big Cypress) application to the South Florida Water Management District.
 
Thank you for considering our input. If you have any questions or would like to discuss further,
please feel free to contact us. The referenced enclosed letters will be sent under separate cover due
to size restrictions.
 
Sincerely,

Amber Crooks
Amber Crooks, Senior Natural Resources Specialist
Conservancy of Southwest Florida
1495 Smith Preserve Way
Naples, FL 34102
(239)262-0304 ext. 286
amberc@conservancy.org
www.conservancy.org

Protecting Southwest Florida’s unique natural 
environment and quality of life…now and forever.
 
Please consider the environment before printing this e-mail
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From: amber crooks
To: "Roberts, Melissa"
Cc: jennifer hecker; "Layman, Laura"; "Allman, Karyn"; "psutitarnnontr@sfwmd.org"; "BrownAraqueSummer";

"Cassler, Constance"; "Schulz, Mark"; "Marissa Kruger (Marissa.Kruger@myfwc.com)"
Subject: RE: Conservancy of Southwest Florida letter re Rural Lands West
Date: Tuesday, August 02, 2016 10:51:59 AM
Attachments: Conservancy letters HCP 2016 and TOBC 2009_reduced.pdf

Please see the support materials for the Conservancy’s Rural Lands West letter, attached. This
includes a recent letter regarding the related Eastern Collier Habitat Conservation Plan, and two
prior letters to the SFWMD for Town of Big Cypress.
 
Thank you,

Amber Crooks
Amber Crooks, Senior Natural Resources Specialist
Conservancy of Southwest Florida
1495 Smith Preserve Way
Naples, FL 34102
(239)262-0304 ext. 286
amberc@conservancy.org
www.conservancy.org

Protecting Southwest Florida’s unique natural 
environment and quality of life…now and forever.
 
Please consider the environment before printing this e-mail
 

From: amber crooks 
Sent: Tuesday, August 02, 2016 10:48 AM
To: Roberts, Melissa
Cc: jennifer hecker; Layman, Laura; 'Allman, Karyn'; 'psutitarnnontr@sfwmd.org'; BrownAraqueSummer;
'Cassler, Constance'; 'Schulz, Mark'; Marissa Kruger (Marissa.Kruger@myfwc.com)
Subject: Conservancy of Southwest Florida letter re Rural Lands West
 
Hello,
 
Please see the attached Conservancy of Southwest Florida comment letter regarding the Rural Lands
West (FKA Town of Big Cypress) application to the South Florida Water Management District.
 
Thank you for considering our input. If you have any questions or would like to discuss further,
please feel free to contact us. The referenced enclosed letters will be sent under separate cover due
to size restrictions.
 
Sincerely,
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		4-25-16 USFWS re Eastern Collier HCP Scoping and Input on Draft Plan (3)

		September 24, 2009 Town of Big Cypress to LWC SFWMD

		May 13, 2009 Town of Big Cypress comment letter to SFWMD Holly-Bauer-Windhorst





Amber Crooks
Amber Crooks, Senior Natural Resources Specialist
Conservancy of Southwest Florida
1495 Smith Preserve Way
Naples, FL 34102
(239)262-0304 ext. 286
amberc@conservancy.org
www.conservancy.org

Protecting Southwest Florida’s unique natural 
environment and quality of life…now and forever.
 
Please consider the environment before printing this e-mail
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From: Raborn, Nathan
To: higgins.jamie@epa.gov
Cc: hughes.eric@epa.gov
Bcc: constance_cassler@fws.gov
Subject: Eastern Collier Multiple Species Habitat Conservation Plan
Date: Tuesday, August 02, 2016 11:34:38 AM
Attachments: 20160728_Letter_Service to EPA_Comments Request for dEIS.PDF

Please see attached. Have a great day.
-- 
Nathan W. Raborn
Administrative Support Assistant
US Fish & Wildlife Service
1339 20th Street
Vero Beach, FL 32960
Phone: 772-562-3909 ext. 237
Fax:     772-778-2568
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United States Department of the Interior


FISH AND WILDLIFE SERVICE
South Florida Ecological Services Office


1339 20111 Street
Vero Beach, Florida 32960


July 28, 2016


Ms. Jamie Higgins
Environmental Protection Agency, Region 4
NEPA Program Office
Via Email: Higgins.Jamiec2I~eya.gov


Dear Ms. Higgins:


On March 30, 2016, the U.S. Fish and Wildlife Service (Service) provided notice to the U.S.
Environmental Protection Agency (EPA) Region 4 of the Service’s intention to prepare a draft
Environmental Impact Statement (dEIS) related to an anticipated permit application from nine
Collier County, Florida landowners for the incidental take of listed species. The Department of
the Army, through its bureau the U.S. Army Corps of Engineers, will be a cooperating agency in
the development of the dETS.


The dEIS will be prepared in accordance with the National Environmental Policy Act of 1969
(42 U.S.C. 432 1-4327; 40 CFR 1500-1508), as amended (NEPA). The permit application would
include an “Eastern Collier Multiple Species Habitat Conservation Plan” (ECMSHCP) prepared
in accordance with the Endangered Species Act of 1973, as amended (Act) (87 Stat. 884; 16
U.S.C. 1531 ci seq.). The ECMSHCP covers approximately 152,124 acres of land in
northeastern Collier County and borders Lee and Hendry counties. Additional information
regarding the ECMSHCP and associated NEPA study is available at the project website at
www.easterncollierHCPEIS.com.


The Service conducted an open-house public scoping meeting on April 12, 2016 in Naples,
Florida and an online inter-agency scoping meeting on April 19, 2016. During the scoping
period the Service received 2,465 responses from the public and agency/governmental officials;
however, we note that no response has been received from the EPA. Although the scoping
period for the project ended on April 25, 2016, the Service again invites the EPA to comment on
the proposed federal action and associated ECMSHCP. Any comments submitted by the EPA
will be considered during development of the dEIS. All correspondence or questions may be
directed to:


Kenneth McDonald, Project Manager
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284
Fax: 772.562.4288
Kenneth mcdonald~fws.gov







Jamie Higgins


The Service appreciates the EPA’s participation in this NEPA study and looks forward to any
comments or questions you may have.


Sincerely yours,


Roxanna Hinzman
Field Supervisor
South Florida Ecological Services Office


cc: electronic only
EPA, (Eric Hughes)







United States Department of the Interior

FISH AND WILDLIFE SERVICE
South Florida Ecological Services Office

1339 20111 Street
Vero Beach, Florida 32960

July 28, 2016

Ms. Jamie Higgins
Environmental Protection Agency, Region 4
NEPA Program Office
Via Email: Higgins.Jamiec2I~eya.gov

Dear Ms. Higgins:

On March 30, 2016, the U.S. Fish and Wildlife Service (Service) provided notice to the U.S.
Environmental Protection Agency (EPA) Region 4 of the Service’s intention to prepare a draft
Environmental Impact Statement (dEIS) related to an anticipated permit application from nine
Collier County, Florida landowners for the incidental take of listed species. The Department of
the Army, through its bureau the U.S. Army Corps of Engineers, will be a cooperating agency in
the development of the dETS.

The dEIS will be prepared in accordance with the National Environmental Policy Act of 1969
(42 U.S.C. 432 1-4327; 40 CFR 1500-1508), as amended (NEPA). The permit application would
include an “Eastern Collier Multiple Species Habitat Conservation Plan” (ECMSHCP) prepared
in accordance with the Endangered Species Act of 1973, as amended (Act) (87 Stat. 884; 16
U.S.C. 1531 ci seq.). The ECMSHCP covers approximately 152,124 acres of land in
northeastern Collier County and borders Lee and Hendry counties. Additional information
regarding the ECMSHCP and associated NEPA study is available at the project website at
www.easterncollierHCPEIS.com.

The Service conducted an open-house public scoping meeting on April 12, 2016 in Naples,
Florida and an online inter-agency scoping meeting on April 19, 2016. During the scoping
period the Service received 2,465 responses from the public and agency/governmental officials;
however, we note that no response has been received from the EPA. Although the scoping
period for the project ended on April 25, 2016, the Service again invites the EPA to comment on
the proposed federal action and associated ECMSHCP. Any comments submitted by the EPA
will be considered during development of the dEIS. All correspondence or questions may be
directed to:

Kenneth McDonald, Project Manager
South Florida Ecological Services Field Office
1339 20th Street
Vero Beach, Florida 32960-3559
Office: 772.469.4284
Fax: 772.562.4288
Kenneth mcdonald~fws.gov



Jamie Higgins

The Service appreciates the EPA’s participation in this NEPA study and looks forward to any
comments or questions you may have.

Sincerely yours,

Roxanna Hinzman
Field Supervisor
South Florida Ecological Services Office

cc: electronic only
EPA, (Eric Hughes)



From: Les Alderman
To: larry_williams@fws.gov
Cc: "Foster, Victoria"; Constance_cassler@fws.gov
Subject: Ken McDonald and his Modeling Effort
Date: Saturday, August 20, 2016 11:32:49 AM
Attachments: image001.png

Mr. Williams:
 
Good Morning, I do hope that this finds you and all of yours well.
 
I wanted to drop you a line, not just to say hello but to commend to you a young man laboring away
in the “trenches” as we used to say.  This past Tuesday, I had the opportunity to meet with several of
you staff, including Dr. Cassler, Paula Halupa and her associate Marilyn and a young man named Ken
McDonald.
 
I am happy to say that all of the meetings were very productive and useful.  As a result, we are
moving forward with the second and third phase of our latest habitat conservation bank and we are
moving forward with our Bonneted Bat Surveys.  
 
I must tell you how impressed I was with Mr. McDonald and the models that he is developing for use
with the EIS that you are working on in response to the Collier HCP.  I found his work fascinating.  I
know that this approached has been used for other things at other times, but this is the first that I’ve
seen applied to Endangered Species protection.  I hope that at some point we will be able to see the
model and have the opportunity to take it for a “test ride”.  Certainly the future for this type of
application is wide open.
 
Congratulations to you, Mr. McDonald and your entire team.
 
Respectfully,
 
 
 
Les
Leslie D. Alderman, Jr.
Founder and Managing Member
Florida Panther Conservation, LLC
6118 Deer Run
Fort Myers, Florida 33908
Phone: 239 633-8375
lesa@pantherconservation.com
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