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1 STIPULATIONS

2 It is stipulated by and among counsel

3 for the respective parties that the deposition

4 of TADD HENSON, P.E., the Witness herein, called

5 by the Relators under the applicable Rules of

6 civil Procedure may be taken at this time by the

7 notary pursuant to notice and by agreement; that

8 said deposition may be reduced to writing in

9 stenotypy by the notary, whose notes thereafter

10 may be transcribed out of the presence of the

11 witness; and that the proof of the official

12 character and qualification of the notary is

13 waived.

14

15

16

17

18

19

20

21

22

23

24
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TADD HENSON, P. E.
APRIL 29, 2010

1 TADD HENSON, P.E.

2 being first duly sworn, as hereinafter

3 certified,-deposes and says as follows:

4 EXAMINATION

5 BY MR. FUSONIE:

6 Q. could you state your full name for the

7 record.

8 A. Yeah. Tadd Henson.

9 Q. Mr. Henson, my name is Tom Fusonie. I'm

10 an attorney at the vorys law firm. we represent

11 the relators in the Doner versus Logan lawsuit.

12 Have you ever had your deposition taken

13 before?

14 A. No.

15 Q. Okay. i'll just quickly go over some of

16 the ground rules. we can't talk over each other

17 so that the court reporter can take down

18 everything that's being said. if you allow me

19 to ask my full question, I'll do my best to

20 allow you to answer fully before moving on to my

21 next question. if you don't understand my

22 question, ask me to repeat it or rephrase it.

23 if you answer my question, i'm going to assume

24 that you understood it. is that fair?

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675

pri@ priohio. corn - www. priohio. com



TADD HENSON, P. E.
APRIL 29, 2010

1 A. Yes.

2 Q. Another thing, the court reporter can't

3 take down nodding of the head, shaking of the

4 head, uh-huh and huh-uh are very hard for the

5 court reporter to take down. so your answers

6 need to be verbal and like a yes-and-no format.

7 If you need a break at any time, let me

8 know. My only condition on that is if I have a

9 question pending, I would like you to answer

10 that question first.

11 A. Sure.

12 Q. How long have you worked at Stantec?

13 A. I believe it's been about six years.

14 six and a half. A little over six.

15 Q. And what's your current position at

16 Stantec?

17 A. senior associate.

18 Q. And what were you hired in as?

19 A. when I was -- i was hired, the company

20 was known as FMSM Engineers, Fuller, Mossbarger,

21 Scott & May Engineers. That was later acquired.

22 I was hired, I believe, as project engineer --

23 senior project engineer.

24 Q. what was your first position for the

b

Professional Reporters, lnc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P. E.

APRI[. 29, 2010

1 stantec entity?

2 A. Senior project engineer.

3 Q.- What was your first position for Fuller?

4 A. Senior project -- senior project

5 engineer. It's the same entity.

6 Q. i understand. when you were hired in

7 originally, you hired in with Fuller?

8 A. Correct, who later was acquired by

9 Stantec.

10 Q. And so after they were acquired by

11 stantec, your position was still senior project

12 engineer?

13 A. i believe by that time, I was project

14 manager.

15 Q. okay.

16 MR. FUSONIE: I'm going to continue on

17 with the exhibits because I may end up using

18 some of the same.

19 -=0=-

20 (Relators' Exhibit G marked.)

21 -=0=-

22 MR. FUSONIE: And I only have two copies

23 but this is his affidavit, without the --

24 MS. WORLY: We'll share. That's fine.

Professional Reporters, lnc. (614) 460-5000 or (800) 229-0675
pri@priohio.com - www. priohio. cofn
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TADD HENSON, P. E.

APRIL 29, 2010

1 MR. FUSONIE: -- without the report

2 attached.

3 BY MR. FUSONIE:

4 Q. Mr. Henson, I've marked -- I'm showing

5 you what I have marked as Relators' Deposition

6 Exhibit G. Do you recognize this document as

7 your affidavit in this case, minus the CD-ROM

8 report that was attached?

9 A. Yes.

10 Q. If you could turn to Page 2. is that

11 your signature?

12 A. Yes.

13 Q. And were you before a notary when you

14 signed this?

15 A. Yes.

16 Q. How long have you been a licensed

17 professional engineer in the state of ohio?

18 A. since -- I'm bad with dates -- 2001.

19 Q. Have you held your license continuously

20 since then?

21 A. Yes.

22 Q. Do you hold any other -- do you hold a

23 professional engineer license in any other

24 state?

Professional Reporters, fnc. (614) 460-5000 or (800) 229-0675
pri@priohio.com - www.priohio.com



TADD HENSON, P.E.
APRIL 29, 2010

1 A. No.

2 Q. Do you do work outside of ohio at all?

3 A. Yes.

4 Q. And you have a master's degree in civil

5 engineering?

6 A. Yes.

7 Q. when did you obtain that?

8 A. 2001.

9 Q. Did you write a thesis for that?

10 A. No.

11 Q. And you do not have a Ph.D. in civil

12 engineering?

13 A. Correct.

14 Q. Have you attempted to obtain a Ph.D.?

15 A. No.

16 Q. outside of the current project for this

17 lawsuit, have you ever worked for ODNR?

18 A. Yes.

19 Q. How many times?

20 A. I would say on more than five projects,

21 approximately.

22 Q. since 2001?

23 A. since 2001 -- the best I can recall,

24 most work was prior to 2001. There have been

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675
pri@priohio. com - www.ptiohio.com

y



TADD HENSON, P. E.
APRIL 29, 2010

1 some since then.

2 Q. were you employed while you were getting

3 -your master's degree?

4 A. Yes.

5 Q. And were you working at Fuller at the

6 time?

7 A. No.

8 Q. where were you working?

9 A. BBC&M Engineering.

10 Q. when you were obtaining your bachelor's

11 degree in civil engineering, did you work for

12 BBC&M at all during --

13 A. No.

14 Q. -- that time frame?

15 what projects for ODNR did you work on

16 while at BBC&M?

17 A. Jackson Lake state Park is one that I

18 remember.

19 Q. And what role did you have for that

20 project?

21 A. i performed hydrology and hydraulic

22 calculations for a dam improvement.

23 Q. what hydrology and hydraulic modeling

24 did you use?

1V

Professional Reporters, lnc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P. E.

APRIL 29, 2010

1 A. it was a long time ago. I believe the

2 best I can recall would have been HEC-1 for

3 hydrology, and I believe dam break for

4 hydraulics.

5 Q. what's the next -- were there any other

6 projects for ODNR that you performed while at

7 BBC&M?

8 A. There may have been others. It's been a

9 while. I recall working on something in

10 Zanesville, another dam project, zanesville

11 state Nursery Park Dam.

12 Q. Did you perform any hydrology or

13 hydraulic work for that?

14 A. Yes.

15 Q. Did you do any hydrology modeling?

16 A. The best I can recall, yes.

17 Q. Any hydraulic modeling?

18 A. i do not believe that included hydraulic

19 modeling.

20 Q. what hydrology model did you use?

21 A. That would have probably been HEC-1.

22 Q. what's the next project for ODNR you

23 recall working on?

24 A. I may have partially been involved in

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P. E.
APRIL 29, 2010

1 working on some Muskingum River lock and dam

2 projects, but I didn't have a large role in

3- that. No hydraulics or hydrology.

4 Q. okay. what's the next project you

5 recall working on for ODNR?

6 A. I don't recall any other ones.

7 Q. How about since -- is it okay if I refer

8 to Fuller and Stantec just as Stantec?

9 A. Yes.

10 Q. How about since you joined stantec, what

11 ODNR projects have you worked on?

12 A. Projects for ODNR? I was -- I do not

13 believe I've been -- we had a project for ODNR

14 called the South Fork Licking River project, but

15 I did not -- I might have done a couple little

16 things on that. It was not a major -- I did not

17 have a large role in that project.

18 Q. when did you start working on a project

19 at stantec that involved the Grand Lake

20 St. Mary's?

21 A. Again, I'm horrible with dates, but if I

22 remember correctly, it would have been October

23 of 2009.

24 Q. okay.

Professional Reporters, Lrc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P.E.

APRIL 29, 2010

1 A. Fall of 2009.

2 Q. Were you aware of any ongoing stantec

3 projects related to the Grand Lake St. Mary's at

4 that time?

5 A. No.

6 MR. FUSONIE: Before we get any further,

7 while I remember, during Dr. Campbell's -- or

8 right after Dr. Campbell's deposition yesterday,

9 I asked for Mr. Henson's notes from that

10 deposition Mr. Henson attended, which I allowed

11 him to attend. He took notes during that

12 deposition, and he exchanged notes, as well,

13 with a representative of ODNR, as well as

14 counsel for the respondents in this case. I

15 have asked for those notes and they have not

16 been provided to me today.

17 it's my understanding that the position

18 currently ODNR is taking is that those notes are

19 in Mr. Henson's capacity as a consulting expert.

20 it's my position that those notes relate to one

21 of his areas in which he is a testifying expert.

22 Have I accurately stated the

23 disagreement between the parties?

24 MS. WORLY: our position is that those

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P.E.

APRIL 29, 2010

1 notes reflect only Mr. Henson's role as a

2 consultant during the course of the deposition.

3 They have nothing to do with anything that

4 Mr. Henson used, not data, not facts, in

5 creating either his affidavit or his report, and

6 have no bearing whatsoever on the testimony or

7 the supplemental report that he's giving today.

8 However, let's see how the testimony develops

9 and perhaps we'll reconsider.

10 MR. FUSONIE: okay.

11 BY MR. FUSONIE:

12 Q. so the first time you've worked on a

13 project for ODNR related to the Grand Lake

14 St. Mary's was october, 2009, is that the best

15 of your recollection?

16 A. That's to the best of my recollection.

17 Q. Is that the project in which you are

18 here today talking -- testifying?

19 A. Yes.

20 Q. And it's the project in which you've

21 prepared -- you prepared a March 1 report?

22 A. Yes.

23 Q. And you prepared a supplemental report

24 dated today?

Professional Reporters, lnc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P, E.
APRIL 29, 2010

1 A. Yes.

2 Q. Let me go while you were at BBCM. Did

3- you ever do any projects for ODOT? Do you know

4 what I mean by ODOT?

5 A. The Ohio Department of Transportation?

6 Q. Right.

7 Did you do any projects for them?

8 A. I do not recall working on ODOT

9 projects.

10 Q. How about since joining stantec, have

11 you worked on any ODOT projects?

12 A. I recall something, I don't remember the

13 exact date, in I believe it was Lawrence County.

14 slope stability projects where I assisted and we

15 were working for an ODOT district.

16 Q. Did you perform any hydrology or

17 hydraulic modeling for that project?

18 A. No.

19 Q. Have you ever before your affidavit in

20 this lawsuit prepared an affidavit for purposes

21 of testifying in litigation?

22 A. No.

23 Q. In 2009, what percentage of your work

24 was for governmental entities?

1^,

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P. E.
APRIL 29, 2010

1 A. I would estimate 95 percent.

2 Q. How about 2008, would it be about the

3 same? -

4 A. it would be about the same.

5 Q. 2007, would it be about the same?

6 A. it would be, yes, about the same.

7 Q. when did you -- I'm not sure I asked

8 this. I apologize if I did. when did you join

9 Fuller stantec?

10 A. I believe it was 2003.

11 Q. Has it been since 2003 consistently 95,

12 percent of your time working for governmental

13 entities, approximately?

14 A. It can vary at any given time, but I'd

7.5 say rarely under 75 percent.

16 Q. okay. Prior to october of 2009, had

17 you -- let me ask you this: when was the first

18 time you visited the Grand Lake St. Mary's?

19 A. For this project.

20 Q. No, I mean ever.

21 A. The first time i ever visited Grand Lake

22 St. Mary's was for this project.

23 Q. okay. when was your first visit, then,

24 to the lake?

lb
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TADD HENSON, P. E.
APRIL 29, 2010

1 A. Again, if i recall correctly, it would

2 have been the end of 2009. November.

3 Q. okay. would your answer be the same as

4 far as the Beaver creek, that you had never

5 visually observed the Beaver creek in Mercer

6 county prior to the end of 2009?

7 A. Yes.

8 Q. would your answer be the same for the

9 wabash River in Mercer county, that you had

10 never visited the wabash River in M.ercer county

11 prior to the end of 2009?

12 A. Yes.

13 Q. October, 2009, tell me about your first

14 contact with ODNR about this project.

15 A. I believe that Dave Moore with ODNR

16 contacted Brian Ringley about assisting on the

17 project.

18 Q. And who is Brian Ringley?

19 A. He is -- he works for Stantec, and I

20 report to him.

21 Q. were you involved in that first contact?

22 A. No.

23 Q. what was your first -- did Brian Ringley

24 then talk to you about his conversation with

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P. E.

APRIL 29, 2010

1 David Moore?

2 A. Yes.

3 Q. And-what did Brian Ringley tell you?

4 A. To the best of my recollection, they

5 wanted a meeting the following day to discuss

6 the project.

7 Q. And what was the project as far as you

8 understood it at that time?

9 A. At that time, we didn't know.

10 Q. And did you meet the next day?

11 A. I believe it was the next day or shortly

12 thereafter.

13 Q. Do you remember who you met with?

14 A. Dave Moore. Mark Ogden might have been

15 there. As best i can recall, Dave Moore,

16 possibly Mark ogden, and there were two

17 Assistant AGs that worked for ODNR. Rachel, I

18 remember, and then Ray Studer, I believe.

19 Q. Rachel Stelzer and Ray Studer?

20 A. I believe that's correct.

21 Q. And did they explain at all the issues

22 involved in the project?

23 A. Yes.

24 Q. what did they tell you?

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P. E.

APRIL 29, 2010

1 MS. WORLY: objection to the extent that

2 it calls for attorney work product, that would

3 be especially Corps work product, I think would

4 be privileged information.

5 MR. FUSONIE: well, i think I'm entitled

6 to understand from him at least his

7 understanding as to the scope of his project in

8 which he then submitted an affidavit and report.

9 MS. WORLY: And I think he can tell you

10 his understanding. But I think it -- I don't --

11 i'm instructing him not to repeat specifically

12 what was told to you by either attorney.

13 MR. FUSONIE: Fair enough.

14 BY MR. FUSONIE:

15 Q. what was your understanding from that

16 meeting as to the scope of the potential

17 project?

18 A. There was the desire to perform

19 hydrologic and hydraulic calculations for the

20 Grand Lake St. Mary's and the reach of Beaver

21 Creek and Wabash River to the state line.

22 Q. And ultimately, what was the scope of

23 the project that led to the -- your affidavit in

24 this lawsuit?

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P. E.
APRIL 29, 2010

1 A. i believe it's described in the report.

2 Q. okay. I want your answer to my question

3 as you sit here today.

4 A. can we open up the report and I can read

5 it to you?

6 Q. sure. Just so the record's clear,

7 Mr. Henson is opening a binder that he has come

8 here with, which is the -- is that the technical

9 report?

10 A. This is.

11 it was to perform hydrologic and

12 hydraulic analysis for the reach -- for the

13 Grand Lake St. Mary's, the spillway, and the

14 reach of Beaver Creek and wabash River to the

15 state line.

16 Q. okay. Did they also ask you to -- was

17 part of your project also to review work done by

18 Dr. Campbell?

19 A. Yes.

20 Q. And were you provided any documents to

21 review prepared by Dr. campbell?

22 A. Yes.

23 Q. And do you have any knowledge as to

24 whether -- what documents were you provided to

LU
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TADD HENSON, P. E.
APRIL 29, 2010

1 review?

2 A. i believe there were several reports

3 from some previous litigation.

4 Q. Are you -- do you have any knowledge as

5 to whether you were provided the full reports

6 from those litigations or not?

7 MS. WORLY: objection. Do you want to

8 clarify what you mean by "full reports"?

9 Q. Mr. Henson, you have not come here today

10 with any reports of Dr. Campbell that are in

11 your files, have you?

12 A. No.

13 Q. Do you have reports of Dr. campbell in

14 your files?

15 A. Yes.

16 MR. FUSONIE: I would ask for a copy of

17 those.

18 Q. just so the record's clear, you also

19 have a written contract with ODNR, don't you, or

20 Stantec does?

21 A. Yes.

22 Q. And you have not come here today with a

23 copy of that contract?

24 A. No.

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675
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TADD HENSON, P. E.
APRIL 29, 2010

1 Q. Are there any supplements to that

2 contract?

3 A. i am not involved in the contracting,

4 but to the best of my knowledge, yes, there

5 were.

6 Q. And you haven't come here as the Stantec

7 representative today with any of those?

8 A. Correct.

9 Q. Has Stantec invoiced either ODNR or the

10 Attorney General's office for any of its work

11 performed?

12 A. Yes.

13 Q. And you haven't come here today with any

14 of those invoices, have you?

15 A. No.

16 MR. FUSONIE: i'd ask for a copy of

17 those supplements and a copy of the invoices.

18 MS. WORLY: can i ask that you send us

19 an e-mail with regard to specifically those

20 documents that you want from us that you've not

21 yet received?

22 MR. FUSONIE: sure. i would state that

23 he was served -- Mr. Henson specifically was

24 served with a subpoena for documents to be
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1 produced today last Friday that would have

2 covered those documents that are now -- the

3 - contract, supplemental agreements, invoices, and

4 he hasn't come here today with them. But I will

s confirm my request again in an e-mail.

6 MS. WORLY: Thank you.

7 MR. COLE: Can we just go off the record

8 for a second?

9 MR. FUSONIE: Sure.

10 (Discussion held off the record.)

11 BY MR. FUSONIE:

12 Q. Mr. Henson, I'm going to show you what

13 has been previously marked as Relators'

14 Deposition Exhibit D, which I will represent to

15 you is a report by Dr. Campbell for the case

16 Leasing property that is an addendum dated

17 November, 2006, which includes a number of

18 attachments to it.

19 A. uh-huh.

20 Q. Have you seen this document before?

21 A. Yes.

22 Q. And when did you first see the document?

23 A. I don't recall the exact date. sometime

24 after october, 2009.
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1 Q. were you -- I want to turn -- at the

2 back of Exhibit D, there's a Tab B. Do you see

3 that?

4 A. Yes.

5 Q. And then it's stated on the next page,

6 Appendix B, lake elevation data.

7 A. Yes.

8 Q. were you ever provided Appendix B?

9 A. Yes.

10 Q. when were you provided Appendix B?

11 A. Again, i do not recall the exact date.

12 I do recall that Rachel Stelzer brought over a

13 copy of a CD that had Appendix B on it to our

14 office.

15 Q. And do you know if she did that before

16 you signed your affidavit on March 1, 2009?

17 A. Yes.

18 MS. WORLY: off the record.

19 MR. FUSONIE: Sure.

20 (Discussion held off the record.)

21 MR. FUSONIE: we have his report on a

22 disk, which i'm trying to figure out the best

23 way to introduce it into the record. He's come

24 here with binders, which will be a lot easier to
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1 use, of the report, during the deposition. The

2 disk is right -- I have a copy of it, March 1,

3 2010. Can i introduce -- I'll introduce this as

4 his report, but use the binders to mostly ask

5 him questions.

6 MS. WORLY: why don't you ask on the

7 record -- we're off the record right now?

8 MR. FUSONIE: we're on the record. But

9 the issue is that to open this up for me to

10 confirm that this is his March 1, 2010 report is.

11 going to be difficult and may crash our computer

12 because of the mapping that's on this disk.

13 MS. WORLY: why don't you just ask him

14 to make a representation that they are both the

15 same.

16 MR. FUSONIE: I don't know how he can do

17 that. we can stipulate to --

18 MS. WORLY: is that what --

19 MR. FUSONIE: I will represent that this

20 is a copy of what you provided to us on March

21 lst, 2010.

22 MR. COLE: Didn't I drop off one that

23 was supposed to be more user friendly? it was

24 the same thing.
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1 MR. FUSONIE: Yeah, but that's not

2 what's attached to his affidavit.

3 MR. COLE: okay. -

4 MR. FUSONIE: His affidavit has got --

5 MS. WORLY: If you can represent that's

6 a copy of what he provided, then he can

7 represent to you that it's the same thing as

8 what's contained in the binders, i would assume,

9 if you ask him the question.

10 MR. FUSONIE: Okay.

11 BY MR. FUSONIE:

12 Q. Assuming that I am telling you the

13 truth, that this is a copy of your March lst,

14 2010 report, as provided to me on March lst,

15 2010, will you represent that this is the same

16 document as the binders that you have come here

17 with today?

18 A. with one exception, yes.

19 Q. what's the one exception?

20 A. In Report 1 --

21 Q. The modeling is not in your binders, is

22 it?

23 A. The modeling is not in the binders, you

24 are correct.
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1 And also, Table 2.5 of Report 1 has been

2 updated from what is on that.

3 Q. And you haven't printed off a copy of

4 that update?

5 A. The updated table is in this binder.

6 Q. It's in which binder?

7 A. Right here.

8 MS. WORLY: (indicating).

9 Q. All right. I'm going to try to do this

10 again.

11 -=0=-

12 (Relators' Exhibit H marked.)

13 -=0=-

14 BY MR. FUSONIE:

15 Q. Back on the record, Mr. Henson, I have

16 marked as Exhibit H what I am representing to

17 you is a copy of the report -- your report

18 attached to your affidavit, dated March lst,

19 that I received on March 1st.

20 will you agree on the record, based on

21 my representation, that Exhibit H is the same as

22 your binders, except for that your binders do

23 not include your modeling data, and that you

24 have updated in your binder Figure 2.5 to the
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1 technical report?

2 A. Yes.

3 Q. _okay. All right. If you could turn to

4 your binder that's the discussion of results and

5 other analyses.

6 MS. WORLY: (indicating).

7 THE WITNESS: That would be the other

8 one, I believe.

9 Q. would you agree with me that you looked

10 at 88 relator parcels?

11 A. I don't recall the exact number --

12 Q. okay.

13 A. -- I looked at.

14 Q. if you turn to your map, impacts to peak

15 flooding due to spillway improvements for July,

16 2003 flood event.

17 A. uh-huh.

18 Q. Are you there?

19 A. i'm there.

20 Q. You have parcel -- is this a map that

21 you prepared or you had someone prepare?

22 A. it was prepared under my direction, yes.

23 Q. would you agree that the parcel legend

24 identifies 88 parcels?
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1 A. Yes.

2 Q. was it your understanding that these are

3 parcels of relators in this lawsuit?

4 A. Those were provided to me by ODNR.

5 Q. so those are parcels that you were

6 supposed to plot on these legends?

7 A. They were provided to me by ODNR.

8 Q. And what was your understanding --

9 A. we placed them on the map.

10 Q. okay.

11 A. Yes.

12 Q. Did they give you any understanding as

13 to what those parcels were?

14 A. it was my understanding that those

15 parcels represented relators -- parcels owned by

16 relators in the pending lawsuit.

17 MS. WORLY: Just so we don't have this

18 constant difficulty, let him finish his question

19 before you begin a answer. Let him finish an

20 answer before you start a question.

21 MR. FUSONIE: i will do my best. It's

22 getting long in the day for me.

23 Q. if you can turn, then, to 2.4.

24 A. Is it section number, or table?
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1 Q. it is on Page 2.4, starts Table 1.

2 A. Okay.

3 Q. All right. You have identified in Table

4 1 a number of parcels that are impacted by

5 increased maximum depth of flooding during the

6 15-year event; is that correct?

7 A. Yes.

8 Q. And by 15-year event, what do you mean?

9 A. That means the event that would be

10 expected to occur once every 15 years.

11 Q. okay.

12 A. Or if you're talking probabilities, I

13 don't know what -- that's like -- yeah, I'll

14 just stay with that. Once every 15 years.

15 Q. well, for example, FEMA says a

16 hundred-year flood, for example, is something

17 that has a 1 percent chance of occurring every

18 year; is that correct?

19 A. Correct.

20 Q. okay. So a 15-year event has a -- some

21 sort of higher percentage of occurring every

22 year, correct?

23 A. Correct.

24 Q. And then Table 2 are parcels impacted by
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1 increased duration of flooding during a 15-year

2 event; is that correct?

3 A. Correct.-

4 Q. Would you agree with me that the parcels

5 listed in Table 1, because they have an

6 increased acreage, flooded during the 15-year

7 event, also have an increased duration of

8 flooding during the 15-year event?

9 A. Yes.

10 Q. would you agree with me, then, that --

11 and I've -- that 61 out of the 88 parcels of

12 relators that you looked at have a longer

13 duration during a 15-year event?

14 A. I didn't count the number, but if --

15 Q. You have no reason to disagree with my

16 calculation?

17 A. If there's 68 --

18 MS. WORLY: objection. Don't guess. if

19 you know, you know. If-not, you don't.

20 Q. You can count all of them for me if

21 you -- i was trying to speed things along.

22 A. if there's 68 parcels in Table 2, then

23 your previous statement is true.

24 MS. WORLY: objection. I believe he
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1 stated there was 61.

2 THE WITNESS: 61.

3 MR. FUSONIE: I wasn't going to fight

4 you on that one.

5 Q. Now turning to Table 4, those are

6 parcels that are -- based on your modeling, have

7 been impacted by increased maximum depth of

8 flooding during the hundred-year event; is that

9 correct?

10 A. Correct. _

11 Q. And then Table 5 are parcels impacted by

12 increased duration of flooding during the

13 hundred-year event, correct?

14 A. Correct.

15 Q. sut you would agree with me that Table

16 4, those parcels also, because more acreage is

17 flooded, are impacted by an increased duration

18 of flooding during the hundred-year event; is

19 that correct?

20 A. They have a longer duration of flooding,

21 yes.

22 Q. And do you have any reason to disagree

23 with me that, if I combine Table 4 and Table 5,

24 that is 71 of the 88 parcels that you were
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1 provided by the state?

2 A. Again, I haven't counted them, but 1

3 have no reason to...

4 Agree.

5 Q. okay. For Table 1, I counted 10 parcels

6 that have more acres flooded during the 15-year

7 event; is that correct?

8 A. Correct.

9 Q. Table 4, I counted 20 parcels that have

10 increased acreage flooded during a hundred-year

11 event; is that correct?

12 A. Correct.

13 Q. okay. would you agree with me that in

14 Table 4, there's no reference to an owner by the

15 name of Granger?

16 A. Correct.

17 Q. There's no owner identified as Mary

18 Leone Powell?

19 A. Correct.

20 Q. There's no owner identified as opal

21 Post?

22 A. correct.

23 Q. There's no owner identified as wayne

24 Doner?
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1 A. Correct.

2 Q. There's no owner identified as Duane

3 Sheets?

4 A. Correct.

5 Q. There's no owner identified as Rita

6 Suhr, S-u-h-r?

7 A. Correct.

8 Q. Nor Linda Linn, L-i-n-n?

9 A. Correct.

10 Q. Nor Dorothy schroyer, S-c-h-r-o-y-e-r?

11 A. Correct.

12 Q. okay. And then if you turn to Table 7,

13 you've identified in Table 7 20 parcels that

14 have acres impacted by the new spillway; is that

15 correct?

16 A. Correct.

17 Q. And would you agree with me that none of

18 those parcels that you've identified are near or

19 west of the confluence of the wabash and Beaver?

20 A. We would have to look at the map to

21 confirm.

22 Q. okay. Let's do that. Let's turn to

23 your map showing impacts to peak flooding due to

24 spillway improvements for hundred-year flood
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1 event.

2 MS. WORLY: For the record, which -- is

3 there a number on that?

4 MR. FUSONIE: No.

5 Q. i believe the farthest west property

6 that you have identified in Table 7 is the

7 McDonough property, which, in your legend for

8 this map, is Parcel Number 37, which is right

9 here ( indicating).

10 Do you have any reason to disagree with

11 me on that?

12 MS. WORLY: Take a minute and look at

13 it.

14 (Pause in proceedings.)

15 A. could you restate the question, please?

16 Q. sure. For Table 7, the farthest west

17 property that you listed is the McDonough

18 property, which, on your legend, is identified

19 as Parcel 37.

20 (Pause in proceedings.)

21 A. it would take a while for me to confirm

22 all those.

23 Q. Number 12 is right there ( indicating).

24 MR. COLE: which one is 37?
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1 THE WITNESS: 37 is there (indicating).

2 A. To the -- yes, that should be the

3 furthest west proptrty.

4 Q. on Table 7?

5 A. On Table 7.

6 Q. okay. 7ust so i'm clear about this map,

7 which is impacts on -- to peak flooding due to

8 the spillway improvements for the hundred-year

9 flood event, you have a yellow in the legend

10 that's indicated for increased flooding?

11 A. uh-huh.

12 Q. And -- is that a yes?

13 A. Yes.

14 Q. And increased flooding is the flooding

15 that is due to the spillway improvements for the

16 hundred-year flood event?

17 A. Yes.

18 Q. okay. would you agree with me that

19 Parcel 15 has yellow?

20 A. Yes.

21 Q. would you agree with me that you did not

22 identify it on Table 7?

23 A. Yes.

24 Q. would you agree with me that Parcel 55
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1 has yellow?

2 A. Yes.

3 Q. And would you agree with me that you did

4 not identify that on Table 7?

5 A. Yes.

6 Q. would you agree with me that Parcel 54

7 has yellow?

8 A. Yes.

9 Q. And you did not identify that on Table

10 7, did you?

11 A. N0.

12 Q. would you agree with me that Parcel 66

13 has yellow?

14 A. Yes.

15 Q. And you did not identify that parcel on

16 Table 7?

17 A. No.

18 Q. would you agree with me that 49 has

19 yellow?

20 A. Yes.

21 Q. And you did not identify 49 on Table 7,

22 did you?

23 A. No.

24 Q. would you agree with me that Parcel 8
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1 has yellow?

2 A. it's hard to tell if that map's yellow.

3 Q. if I -- you don't know for sure whether

4 that's yellow or not without me zooming in?

5 A. Correct.

6 Q. sut it's possible that that's yellow?

7 MS. WORLY: objection.

8 If you know.

9 A. I don't know.

10 MR. FUSONIE: can we zoom in on Parcel

11 8?

12 Q. while she's doing that, did I ask about

13 66? I think I did, but just so the record's

14 clear, Parcel 66 has yellow?

15 A. Yes.

16 Q. And you didn't identify Parcel 66 on

17 Table 7?

18 A. No.

19 Q. i'll ask you about Parcel 76. would you

20 agree with me there's some yellow in Parcel 76?

21 A. Again, it's hard to tell.

22 Q. i'm trying to find Parcel 60.

23 A. (Indicating).

24 Q. would you agree with me that Parcel 60
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1 has some yellow?

2 A. No.

3 Q. without zooming in -- -

4 A. I can't see.

5 Q. while Martha's trying to load a

6 zoomed-in map, would you agree with me that

7 Parcel Numbers 15, 54, 55, you did not identify

8 in Table 4 of your report? I'll represent that

9 the owner of 15 is David Granger, and the owner

10 of 54 and 55 is Mary Leone Powell and Larry

11 Pugsley, P-u-g-s-l-e-y.

12 A. I do not see them in Table 4.

13 Q. And Parcel 66, which is owned by Duane

14 sheets, you do not have in Table 4?

15 A. Correct.

16 Q. So would you agree with me that Table 4

17 is inaccurate?

18 A. No.

19 Q. Table 4 is not inaccurate?

20 A. Correct.

21 Q. You have yellow -- the yellow, as you

22 testified to, is increased flooding caused by

23 the spillway. You have yellow in David

24 Granger's property, yet you don't identify David
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1 Granger in Table 4, and your testimony under

2 oath is that Table 4 is still accurate?

3 A. Table 4 is based on elevations in the

4 model. when you map -- there's inherent

S differences when you map using the GIS.

6 Q. what is Table 7 based on, the GIS?

7 A. Table 7 is based on, as I recall, the

8 parcels identified in Table 1 and 4.

9 Q. which don't include -- Table 4 does not

10 include properties by David Gr.anger or Leone

11 Powell or Duane Sheets?

12 (Pause in proceedings.)

13 A. what was the last question?

14 Q. Table 4 does not include property by

15 David Granger or Leone Powell or Duane Sheets,

16 correct?

17 A. Correct.

18 Q. It's your -- your map, you would agree

19 with me -- you've already agreed with me it

20 shows yellow, which is increased flooding by the

21 spillway, as your map represents, for Parcel 15,

22 which is owned by David Granger, correct? David

23 Granger (indicating).

24 A. Correct.
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1 Q. And the answer's the same for 55

2 (indicating), which is owned by Leone Powell and

3 Larry Pugsley?

4 A. Correct. it shows yellow on the map.

5 Q. And 54 does, and 66, correct?

6 A. Correct.

7 Q. We'll try now --

8 A. Go ahead.

9 Q. Try 8. we can zoom 8.

10 M. Henson, we have zoomed in Parcel

11 Number 8, which I will represent to you we

12 zoomed in on your impacts to peak flooding due

13 to spillway improvements for hundred-year flood

14 event. would you agree with me that the

15 zoomed-in Parcel 8 shows yellow?

16 A. Yes.

17 Q. okay. And Parcel 8, I will represent to

18 you, is owned by Wayne Doner, which you had

19 earlier testified was not an owner identified on

20 Table 4. Do you recall that testimony?

21 A. Yes.

22 Q. okay. And then we'll go to 76. Do you

23 see the yellow in Parcel 76?

24 A. Yes.
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1 Q. And I'll represent to you that 76 is

2 owned by Rita suhr, s-u-h-r. would you agree

3 with me that in Table 4, you do not identify an

4 owner by the name of Rita suhr?

5 A. Yes.

6 Q. we have zoomed in to Parcel 60. Do you

7 see the yellow in Parcel 60?

8 A. Yes.

9 Q. And I'11 represent to you that the owner

10. of Parcel Number 60 is Dorothy schroyer. Would

11 you agree with me that Table 4 does not identify

12 Dorothy Schroyer as an owner?

13 A. Correct, yes.

14 Q. So would you agree with me, then, that

15 your map impacts the peak flooding due to the

16 spillway improvements for hundred-year flood

17 event shows that there has been an impact to

18 properties near the confluence of the wabash and

19 Beaver Creek?

20 A. I agree that the map shows yellow.

21 Q. Okay.

22 A. Yes.

23 Q. And this is a stantec map?

24 A. Yes.
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1 Q. it was generated either by you or under

2 your supervision, correct?

3 A. Correct.

4 Q. And this map is attached to your

5 affidavit?

6 A. Correct.

7 Q. And your affidavit is an under-oath

8 document.

9 A. Correct.

10 Q. i'll let you fold this back

11 (indicating).

12 Actually, there's one more. 36.

13 Mr. Henson, we've zoomed in on Parcel

14 Number 36. would you agree with me that there

15 is some yellow in Parcel Number 36?

16 A. There is one pixel of yellow on Parcel

17 Number 36.

18 Q. okay. And i'll represent to you that

19 the owner of Parcel Number 36 is Linda Linn and

20 Lee Fennig. would you agree with me that Table

21 Number 4 does not identify as an owner either

22 Linda Linn or Lee Fennig, F-e-n-n-i-g?

23 A. Agree.

24 Q. Okay. Do you know what the -- let me
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1 ask you this: when you prepared your report on

2 March 1, 2010, prior to that date, did you know

3 what the lake elevation was an July 2nd, 2003?

4 A. Yes, I believe we had lake records from

5 ODNR.

6 Q. were you aware of a rain event in late

7 June of 2003 before you signed your affidavit on

8 March 1, 2010?

9 A. In late June --

10 Q. uh-huh.

11 A. -- of 2003?

12 Q. Yes.

13 A. I could not say I was aware of that.

14 Q. okay. Now, for your report in this

15 case, you used the HEC-HMS modeling for

16 hydrology?

17 A. correct.

18 Q. And I believe you testified before that

19 you had used it some before this project; is

20 that correct?

21 A. That's correct.

22 Q. Had you ever used it to submit a

23 floodplain model to FEMA?

24 A. Yes.
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1 Q. When did you do that?

2 A. On numerous occasions.

3 Q. which floodplain models -- or which

4 floodplains did you submit a model for?

5 A. A few that come to mind offhand were --

6 are stark County, ohio, Dawson County, Nebraska.

7 i'm sure there are others. I don't recall any

8 right now.

9 Q. okay. Do you remember -- for the one

10 for stark county, do you remember what hydraulic

11 modeling accompanied the hydrology model?

12 A. Yes.

13 Q. what was it?

14 A. HEC-RAS.

15 Q. And what mode of HEC-RAS?

16 A. Can you clarify?

17 Q. was it submitted in steady mode?

18 A. It was a steady flow analysis.

19 Q. How about the Dawson county, Nebraska

20 one, do you remember the hydraulic model that

21 was used?

22 A. Yes.

23 Q. And what was it?

24 A. FLO-2D.
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1 Q. was that a steady flow analysis?

2 A. No.

3 _Q. Did it have a steady flow component?

4 A. No.

5 Q. what type of flow analysis was it?

6 A. unsteady two-dimensional flow.

7 Q. okay. so it wasn't a single-dimensional

8 unsteady flow analysis?

9 A. correct.

10 Q. Have you ever submitted a floodplain

11 model to FEMA that included a HEC-RAS hydraulic

12 model that was an unsteady one-dimensional?

13 A. Not to FEMA that i recall.

14 Q. okay. would you, Mr. Henson, agree with

15 me that HEC-HMS has a number of alternative

16 procedures and settings?

17 A. Yes.

18 Q. would you agree with me that the proper

19 selection and use of HEC-HMs requires a high

20 level of hydraulic expertise --

21

22

23

24

A. Yes.

Q.

A. Yes.

Q. The HEC-HMS model that you prepared for

-- hydrologic, i mean, expertise?
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1 ODNR in this case, did you calibrate it using

2 the stream flow gage at the Linn Grove gage

3 station on the Wabash River?

4 A. No.

5 Q. Am I correct that your HEC-HMS model for

6 this -- for your report was not in continuous

7 simulation mode?

8 A. Correct.

9 Q. And for the loss method you used, it was

10 the soil conservation service loss method?

11 A. Correct.

12 Q. Ts one other option the soil moisture

13 accounting method?

14 A. i believe that's an option.

15 Q. And is Green-Ampt a recognized option?

16 A. Yes.

17 Q. For the scs method, is the loss the same

18 whether there's -- whether the rainfall occurs

19 in one hour or one day?

20 MS. WORLY: objection; compound.

21 why don't you break it up.

22 Q. For the scs method, is the loss the same

23 for one hour of rainfall as it is for one day of

24 rainfall?
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1 A. That would depend on the rainfall

2 amount.

3 Q. so for some rainfall amounts, the loss

4 is the same whether the rainfall occurs in one

5 hour or one day?

6 A. It depends on the amount of rainfall.

7 Q. Yes. so for some rainfall amounts, the

8 loss is the same for one hour as it is for one

9 day? Am I correct on that?

10 A. Correct. The initial abstraction could

11 be the same for -- in certain cases, for a one

12 day and one --

13 Q. one hour?

14 A. -- one hour.

15 Q. Am I correct that the units hydrograph

16 method you used is the scs method?

17 A. Correct.

18 Q. Are you familiar with the Snyder's

19 united hydrograph method?

20 A. Snyder's unit hydrograph method?

21 Q. I'm sorry. unit hydrograph method.

22 A. Yes.

23 Q. Are you familiar with the two-parameter

24 Clark's hydrograph method?
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1 A. I have not used it, but I have heard of

2 it, yes.

3 Q. Are you familiar with the kinematic wave

4 method?

5 A. Yes.

6 q. is the scs unit hydrograph method a

7 single-peaked hydrograph?

8 A. For a given watershed, yes.

9 Q. And is that how you used it in your

10 report in this action?

11 A. In this action, the watershed was broken

12 up into many subwatersheds so that they could

13 combine and produce a multipeaked hydrograph.

14 Q. okay. Is it a -- so i understand, is

15 the scs unit hydrograph method a one-parameter

16 hydrograph technique?

17 A. No.

18 Q. How is it not a one-parameter hydrograph

19 technique?

20 A. it has a time of concentration or lag

21 time. Correction. The transform method uses

22 lag time as the single parameter, one parameter.

23 Q. so it's a one parameter?

24 A. Correct.
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1 Q. okay. Am i correct that for your

2 HEC-HMS model in this matter, there were only

3 four subwatersheds used?

4 A. That is incorrect.

5 Q. so there were -- let me -- i take that

6 back.

7 For the flow into the Grand Lake

8 st. Mary's in your report, there were only four

9 subwatersheds?

10 A. Correct. Fou,r subwatersheds in the

11 Grand Lake St. Mary's.

12 Q. Am I correct that you used the TR-55

13 approach to calculate subwatershed concentration

14 times?

15 A. Correct.

16 Q. Are you aware that that's not an

17 appropriate method to use for wide-open fields

18 with sheet flow routes longer than 300 feet?

19 A. That is not the case here. The first

20 300 feet is assumed sheet flow. The next

21 portion is assumed shallow concentrated flow.

22 And then once it gets into a river or channel,

23 channel flow. so it contains all three of those

24 components.
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1 Q. My question was: Are you aware that

2 it's not appropriate to use the TR-55 method for

3 wide-open fields with sheet flow routes longer

4 than 300 feet?

5 A. i am aware that longer than -- sheet

6 flow should not be used longer than 300 feet,

7 correct.

8 Q. In fact, they shouldn't be used longer

9 than 100 feet; am I correct?

10 A. Best I recall w-- I don't remember -- I

11 do not recall right now whether the TR-55

12 guidance uses 100 or 300 feet as the sheet flow.

13 Q. okay.

14 MR. FUSONIE: I'm at a change in

15 subject. Now would be an okay time for a break

16 if people want a five-minute stretch break.

17 MS. WORLY: okay.

18 (Recess taken.)

19 BY MR. FUSONIE:

20 Q. Mr. Henson, back on the record, I'm

21 going to move on to asking you about your

22 hydraulic model that you used. You used

23 HEC-RAS, correct?

24 A. correct.
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1 Q. And you used it in unsteady mode?

2 A. Correct.

3 Q. And was that one-dimensional unsteady -

4 mode?

5 A. Yes.

6 Q. Are you familiar with the program

7 CHECK-RAS?

8 A. Yes.

9 Q. Would you agree with me that that's a

10 quality assurance program?

11 A. Yes.

12 Q. Do you agree that CHECK-RAS can be used

13 to quality check HEC-RAS in steady mode?

14 A. Yes.

15 Q. Do you agree with me that CHECK-RAS

16 cannot be used to quality check HEC-RAS in

17 unsteady mode?

18 A. That's my understanding.

19 Q. okay. would you agree with me in

20 HEC-RAS, that a hydrograph is required for each

21 tributary to the waterway being modeled?

22 MS. WORLY: objection. Do you want to

23 talk in terms of this particular study, or in

24 general?
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1 MR. FUSONIE: I'm talking in general.

2 A. Every single tributary does not always

3 need a separate hydrograph.

4 Q. That's your testimony, generally?

5 A. Correct.

6 Q. And for the -- did you, for each

7 tributary to the Beaver creek, prepare a

8 hydrograph?

9 A. I do not believe we did for every single

10 tributary.

11 Q. okay. The hydrographs for tributaries,

12 does the data come from, in this example,

13 HEC-HMS?

14 A. Yes.

15 Q. okay. In HEC-RAS used in unsteady mode,

16 does that show discharge attenuating in a

17 downstream direction?

18 A. It potentially could, yes.

19 Q. And could that then result in -- well,

20 i'm sorry. Does that attenuation result, in

21 part, from the loss of water to floodplain

22 storage?

23 A. in part, yes.

24 Q. Did ODNR provide you with the rating
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1 curves that you used for your hydraulic

2 modeling?

3 A. There were no_rating curves in the

4 hydraulic model.

5 Q. Did they provide you with the rating

6 curves used in the HEC-HMS model?

7 A. I believe -- my recollection is that

8 those were from a previous report.

9 Q. Do you know who prepared that previous

10 report?

11 A. I believe that it was part of a previous

12 lawsuit, Hartman and warns.

13 Q. Doyle Hartman, does that sound familiar?

14 A. Yes.

15 Q. was that a -- was he, as far as you

16 understand, an expert on behalf of ODNR?

17 A. Yes.

18 Q. So you were provided rating curves by

19 ODNR that were used by Doyle Hartman?

20 MS. WORLY: objection.

21 only to the extent that you know.

22 A. To the extent that I know, they were

23 used by Hartman and by both sides in a former --

24 in a previous suit.
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1 Q. okay.

2 A. one -- the revised report that we

3 brought today actually updates those rating

4 curves for the old spillway.

5 Q. But not for the new spillway?

6 A. The new spillway uses the same -- the

7 March lst report.

8 Q. okay. what was the weir coefficient for

9 the old spillway used in the March 1 report?

10 A. i did.not -- because we used information

11 that was taken and accepted during previous

12 studies, we did not recalculate it.

13 Q. so your testimony is Stantec did not

14 change the weir coefficient for the old

15 spillway, it just used what was provided to it

16 by ODNR?

17 A. on the March lst report, I believe there

18 was a data entry error on the -- when we

19 converted -- for both reports, we converted

20 everything from NGVD 29, which is the

21 national -- it's a datum, to NAVD 88. And as I

22 was reviewing stuff earlier this week, i noted

23 that when that conversion was done for the old

24 spillway, the data was entered incorrectly.
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1 Q. The weir coefficient was different?

2 A. The rating curve was incorrect.

3 Q. was part of the reason the rating curve

4 was incorrect was that the weir coefficient was

5 wrong?

6 A. No. i believe it was just data entry

7 error. Just the numbers were typed in wrong.

8 Q. Did it result in a different weir

9 coefficient than what had been provided to you

10 by ODNR?

11 A. ODNR did not provide a weir coefficient.

12 ODNR provided a rating curve.

13 Q. okay.

14 A. The weir coefficient is part of what you

15 use to get a rating curve.

16 Q. okay. Do you know what weir coefficient

17 was used to get to the rating curve for the old

18 spillway by Doyle Hartman?

19 A. I do not know. i know that it varied

20 with depth.

21 Q. Do you know, what was the weir

22 coefficient you used for your April 29th

23 supplemental report to get to your new rating

24 curve?

Sb

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675

pri@priohio.corn - www.priohio.com



57
TADD HENSON, P. E.

APRIL 29, 2010

1 A. The same that was used in previous

2 rating curves. It varied with depth. I think

3 it ranged -- to the best of my recollettion, it

4 ranged from 2 point something to 3, 3.3. As

5 depth increases, the weir coefficient increases.

6 Q. So your testimony, as you recall, is for

7 your March lst, 2010 report, your -- the

8 calculated weir coefficient for the old spillway

9 was not higher than the value previously used by

10 ODNR?

11 A. No. My testimony is that for the March

12 lst report, the rating curve was entered into

13 HMS incorrectly. The revised modeling that we

14 provided today has a correct rating curve.

15 Q. okay. So the report that's attached to

16 your affidavit and under oath has an incorrect

17 rating curve?

18 A. For the old spillway.

19 Q. For the old spillway?

20 A. Correct.

21 Q. And that was a result of a data entry

22 error?

23 A. Correct. it appears the numbers were

24 just typed in wrong.
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1 Q. I still am not sure I got an answer to

2 my question, which was, your testimony is that

3 you have no knowledge that the weir coefficient

4 you used in your March lst, 2010 report is

5 higher than the weir coefficient previously used

6 by ODNR?

7 MS. WORLY: objection. used by ODNR at

8 what point in time?

9 Q. well, by Doyle Hartman.

10 A. I don't think you understand the way

11 that it is entered into the model. You don't

12 have to enter a weir coefficient into the model.

13 The rating curve was given, so for a given pool

14 level, there's a given discharge going over the

15 spillway.

16 Q. so the -- all right. Maybe this -- I'll

17 try this. The rating curve for the March 1st,

18 2010 report was incorrect, correct?

19 A. That is what i previously testified,

20 yes.

21 Q. And did that result in an incorrect weir

22 coefficient?

23 MS. WORLY: objection. I think it's

24 been asked and answered.
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1 MR. FtJSONIE: That has not been asked

2 and answered -- that has not been answered.

3 MS. WORLY: if you can answer it, go

4 ahead.

5 A. There is no weir coefficient entered

6 into the model. 7ust a rating curve. The

7 rating curve was not entered correctly in the

8 March ist modeling.

9 Q. All right. To try to close this loop,

10 does the rating curve impact what the weir

11 coefficient is going to be?

12 A. Based on a rating curve, you could

13 back-calculate a weir coefficient, and if you

14 were to do that because the numbers were not

15 entered correctly, I'm sure it would look like a

16 weir coefficient that might not make sense.

17 Q. okay. And I know you've come here today

18 with a few supplemental documents. This

19 correction of the rating curve, is that

20 reflected in the technical back -- the revised

21 April 29, 2010 technical background report

22 (indicating)?

23 A. Yes.

24 Q. is it also reflected in any other
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1 document that you have provided to me here

2 today?

3 A. No.

4 Q. And it's -- I know you said which

5 portion of the technical background has been

6 updated. can you remind me?

7 A. The HEC-HMS and HEC-RAS modeling, and

8 Table 2.5.

9 Q. To the technical report?

10 A. To the technical report.

11 Q. okay. could I see your binder for a

12 moment to compare it with the previous version?

13 Am I correct, then, that the new Table

14 2.5 shows for each event, a lower discharge for

15 the old spillway than what was in the previous

16 version of your report?

17 A. That is correct. I believe by 5 to --

18 on the order of 5 to 7 cubic feet per second.

19 Q. Looks like for -- i'll give this back to

20 you. it looks like it is 5 to 9.

21 A. 5 to 9, sure.

22 Q. I'll let you look at that and tell me

23 whether you --

24 A. That sounds correct.
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1 Q. Do you agree with that, that's 5 to 9?

2 A. Yes.

3 Q. so there is now a greater disparity

4 between the discharge occurring from the new

5 spillway versus the old spillway?

6 A. By 5 to 9 CFS, which when run through

7 the hydraulic model, has a maximum impact of a

8 quarter of an inch (indicating).

9 Q. okay. Let me first start with the

10 difference between the two spillways, as far as

11 the discharge has increased, correct?

12 A. correct.

13 Q. And you're saying that it is a--

14 through the hydraulic model, there's a maximum

15 impact of a quarter of an inch. Quarter of --

16 what do you mean by quarter of an inch?

17 A. i mean if you had an inch and took a

18 quarter of it, that would be a quarter of an

19 inch (indicating).

20 Q. Quarter of an inch as to the elevation

21 level?

22 A. of the maximum -- of the peak flood

23 elevation.

24 Q. Got it.
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1 okay. Have you run.-- have you mapped

2 the impacts to peak flooding due to spillway

3 improvements for the hundred-year flood event

4 using the updated discharge?

5 A. The mapping was not updated.

6 Q. okay.

7 A. Because that quarter of an inch does not

8 show up at map scale, or is not significant.

9 Q. According to you. You made that

10 decision that it wasn't significant?

11 A. Yes.

12 Q. okay. Am I correct that you have not

13 run -- you have not determined a peak spillway

14 flow for the old spillway if the old spillway

15 had been in place for the 7uly, 2003 event?

16 A. I don't believe it was reported. i do

17 recall making a run in the models.

18 Q. And what do you recall about the peak

19 spillway flow using the old spillway?

20 A. I would have to go back and look at the

21 results.

22 Q. What type of document do you have that

23 reflects that?

24 A. The modeling that was provided.
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1 Q. The modeling that was provided to me, to

2 vorys, has a run showing the July, 2003 event

3 with the old spillway in place?

4 A. I would have to double check that to

5 verify.

6 Q. But you remember doing such a run?

7 A. Yes.

8 MR. FUSONIE: I don't believe we got

9 that. I'll have to confirm that.

10 MS. WORLY: Confirm.

11 MR. FUSONIE: It might be faster for

12 Mr. Henson to confirm it. But if we didn't get

13 it, I would ask for that run.

14 MS. WORLY: If you don't have it, put it

15 in your e-mail.

16 MR. FUSONIE: Well, I'll make a request

17 that he confirm from his end, as well.

18 MR. COLE: we' ll check with him.

19 MR. FUSONIE: Thanks.

20 BY MR. FUSONIE:

21 Q. Do you remember that it was lower than

22 the peak spillway flow from the new spillway for

23 the 3uly, 2003 event?

24 A. Yes, I do remember.
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1 Q. zs it -- you have -- for a hundred-year

2 event and 15-year event, your mapping does show

3 thatathere is increased acreage flooded with the

4 new spillway; is that correct?

5 A. That's correct.

Q. Is it fair to say if the 15 -- and you

7 have determined -- your opinion is that the

8 July, 2003 event was a 240-year event; is that

9 correct?

10 A. 240-year rainfall.

11 Q. Rainfall event, that's fine. I was

12 going to get to that.

13 A rainfall event and a flood event are

14 not the same; is that correct?

15 A. Correct.

16 Q. Did you do any comparison as to the

17 acres flooded with the new spillway in place for

18 the July, 2003 event versus the -- if the old

19 spillway were in place?

20 A. No.

21 Q. You weren't asked to do that?

22 A. No.

23 Q. is it fair to say that if the

24 hundred-year flood event caused increased
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1 acreage, that a 240-year rain event would have

2 caused increased acreage flooded by the new

3 spillway?

4 A. Yes. if you compared the 7uly, 2003

5 event with the old spillway in place, it is

6 likely there would have been less acreage

7 flooded near the dam.

8 Q. okay. could i see your binder for one

9 more minute?

10 A. which one?

11 Q. The technical one with the Table 2.5. I

12 just have a couple questions on 2.5, and I'd

13 rather use the updated one.

14 i'm going to ask you this question and

15 then I'll give it back. would you agree with me

16 that your Table 2.5 shows that the 96-hour,

17 five-year event with the new spillway has a

18 higher peak spillway flow than the 96-hour,

19 hundred-year event with the old spillway in

20 place?

21 A. can you repeat the question, please?

22 Q. sure. would you agree that the 96-hour,

23 five-year event with the new spillway has a

24 higher peak spillway flow than the 96-hour,
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1 hundred-year event with the old spillway in

2 place?

3 A. Agree.

4 Q. would you similarly agree that the

5 24-hour, 15-year event with the new spillway in

6 place has a higher peak spillway flow than the

7 96-hour, hundred-year event with the old

8 spillway in place?

9 A. Agreed.

10 Q. would you also agree that the 24-hour,

11 15-year event with the new spillway in place has

12 a higher peak spillway flow than the 24-hour,

13 hundred-year event with the old spillway in

14 place?

15 A. Agreed.

16 Q. Are you familiar with Manning's N value?

17 A. Yes.

18 Q. is that a -- what is Manning's N value?

19 A. That is a roughness factor that is used

20 in hydraulic modeling.

21 Q. Does the value used, is it impacted by

22 how much or how little vegetation is within the

23 channel or on its banks?

24 A. Yes.
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1 Q. Is the value used impacted by whether

2 the waterway is channelized or not?

3 A. Yes.

4 Q. Am I right that you used -- that

5 stantec, for its HEC-RAS model here, used a

6 Manning's N value of .045 for the Beaver Creek?

7 A. That's correct.

8 Q. As part of the HEC-RAS modeling, did you

9 do cross section work or analysis?

10 A. Yes. Cross sections are part of the

11 hydraulic model.

12 Q. Did stantec add any levies or

13 restrictions that are not actually physically

14 present at those cross sections?

15 A. Not that I'm aware of.

16 Q. so you're not aware of any levies that

17 were added that don't necessarily exist at that

18 cross section?

19 A. can you clarify what you mean by levy?

20 Q. or within the flow for that cross

21 section, any levies or other types of

22 restrictions on the flow that were added that

23 don't actually exist at that cross section?

24 A. The cross sections are cut from
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1 topographic data, so if there's a levy, or what

2 i think you're calling a levy, or a berm next to

3 the creek, that would show up on topographic

4 data. sometimes it is appropriate to add

5 ineffective flows, or there's an option in

6 HEC-RAS called levy to properly model what is

7 happening.

8 Q. Do you know for the HEC-RAS modeling

9 that was done for this report, if that option

10 levy was selected?

11 A. I don't recall right now.

12 Q. Did you yourself do the HEC-RAS

13 modeling, or did you have someone else at

14 stantec do the HEC-RAS modeling?

15 A. I did the majority of the HEC-RAS

16 modeling and oversaw it. There were people that

17 assisted.

18 Q. who else assisted? who assisted you?

19 A. Anil Tangirala.

20 Q. You have to spell that for us.

21 A. A-n-i-1 T-a-n-g-i-r-a-1-a.

22 Q. Anyone else that assisted you?

23 A. Melissa williams.

24 Q. Anyone else?
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1 A. They were the two people that assisted

2 the most on the project.

3 - Q. would you agree that adding restrictions

4 to the flow can impact the timing of that flow

5 through a waterway?

6 A. Can you clarify?

7 Q. sure. If you have one waterway that has

8 a lot of bridges and another waterway that

9 doesn't have any bridges, are the bridges going

10 to impact the timing of the flow going through

11 that waterway?

12 A. Yes, potentially.

13 Q. And so would berms or levies,

14 potentially?

15 A. Potentially.

16 Q. okay. The HEC-RAS model that stantec

17 used, it didn't include any cross sections for

18 the tributaries along the Beaver creek; is that

19 correct?

20 A. Correct. No tributaries were involved.

21 Q. so you didn't -- the HEC-RAS model that

22 stantec used did not consider the backwater

23 flooding of those tributaries from the Beaver

24 Creek?

b7
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1 A. There was no hydraulic model developed

2 for the tributaries. using the. model of the

3 Beaver creek where each tributary comes in, you

4 could see what the maximum backwater elevation

5 is.

6 Q. But you didn't do any cross sections of

7 the tributaries?

8 A. There were no hydraulic models developed

9 for tributaries.

10 Q. okay. And there were no cross sections

11 for the Wabash River upstream of the confluence

12 with the Beaver creek; is that correct?

13 A. Not in the hydraulic model.

14 Q. Would you agree with me that the cross

15 sections used in Stantec's HEC-RAS model were

16 primarily at the bridges?

17 A. There are four cross -- each bridge,

18 there are four cross sections, and then there

19 are cross sections in between each structure.

20 Q. Would you agree that the majority of the

21 cross sections that Stantec used were at the

22 bridges?

23 A. I'd have to count them to see if it's

24 majority, but by the nature of the way hydraulic
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1 modeling is done, the more sections at a bridge,

2 less sections in between bridges.

3 Q. Am I correct that there were no cross

4 sections done at overbank areas which may

5 have -- may become significant channels at

6 higher flood elevations?

7 MS. WORLY: Objection; compound

8 question.

9 can you break that down? You're making

10 assumption that they may have been.

11 MR. FUSONIE: well, i'm asking if there

12 were any -- okay.

13 Q. were there any cross sections done in

14 overbank areas?

15 A. Cross sections extended into the

16 overbanks.

17 Q. okay. Did Stantec identify any overbank

18 areas that could become significant channels

19 during a floods event?

20 A. i think you're asking about split flow.

21 And, no, split flow was not used on this

22 project.

23 Q. okay. Have you done -- you've done a

24 visual inspection of the Beaver Creek; is that
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1 correct?

2 A. Yes.

3 Q. would you agree with me that there are

4 no continuous levies along the Beaver creek?

5 A. I haven't walked the entire reach.

6 There are agricultural berms, but it's probably

7 a fair characterization to say there's no

8 structural levies.

9 -=O=-

10 (Relators' Exhibit I marked.)

11 -=o=-

12 MR. FUSONIE: I'm going to mark his

13 revised report as Exhibit I. Do you have any

14 problem with me keeping this exhibit versus

15 providing it to the court reporter as the

16 exhibit?

17 MS. WORLY: we have sufficient numbers.

18 we're fine.

19 MR. FUSONIE: oh, all right. Perfect.

20 Thank you.

21 BY MR. FUSONIE:

22 Q. Mr. Henson, could you, for purposes of

23 the record, tell me what I have marked as

24 Exhibit I.
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1 A. Yes. This is a CD titled, Grand Lake

2 St. Mary's hydrologic and hydraulic model,

3 revised April 29th, 2010, Report 1, technical

4 background.

5 Q. okay.

6 -=0=-

7 (Relators' Exhibit i marked.)

8 -=o=-

9 MR. FUSONIE: Do you have enough copies

10 of this, too?

11 MS. WORLY: I do.

12 MR. FUSONIE: Thank you.

13 BY MR. FUSONIE:

14 Q. Mr. Henson, I'm going to show you what

15 I've marked as Exhibit 7. would you identify

16 this record for me, this document.

17 A. Yes. This is titled recorded pool

18 levels -- well, this is a document that I

19 brought today that contains -- there's not

20 really a title on it. It contains historic pool

21 level information.

22 Q. where did you obtain this information?

23 A. This is the same data that was the -- an

24 appendix in one of CRA's reports.
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1 Q. okay. Am I right in reading this that

2 the average pool level is higher post spillway

3 modification?

4 A. correct. What you're looking at is for

5 the nonmanaged months, so I took out all of the

6 data from March -- let me see -- all of the data

7 from April -- no.

8 I took out all of the data from when

9 they previously managed the lake levels, which

10 i-- if I recall --

11 Q. Looks like it's November through March.

12 A. November through March, correct.

13 And determined, based on that, an

14 average pool level.

15 Q. And the average pool level for

16 prespillway modification is 870.72 NGVD?

17 A. That is correct.

18 Q. And the average pool level for the

19 postspillway modification is 870.96 NGVD?

20 A. That is correct.

21 Q. okay.

22 A. The reason why I believe this is

23 significant is that i think everybody agrees the

24 new spillway allows more flow out of the lake.
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Q. Correct.

2 A. So even though we're looking at

3 nonmanaged months here, and we're -- the new-

4 spillway lets more flow out of the lake, we

5 still see a higher average pool level, which, to

6 me, can only mean there has been more rainfall

7 and runoff into the lake and more rainfall and

8 runoff, therefore, downstream of the lake.

9 Q. More rainfall and runoff into the lake

10 causes more discharge from the spillway,

11 correct?

12 A. Correct.

13 -=0=-

14 (Relators' Exhibit K marked.)

15 -=0=-

16 BY MR. FUSONIE:

17 Q. Mr. Henson, I'm going to show you what

18 I've marked as Exhibit K. Could you identify

19 Exhibit K for me?

20 A. This is titled "Analysis of Rainfall

21 Data from Celina gage." And this is a summary

22 of the rainfall data recorded at a NEO gage. it

23 was Cooperative station Number 33-1390. And we

24 did an analysis on the rainfall prior to the new
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1 spillway being conducted and -- being

2 constructed and after the new spillway was

3 constructed. And that showed that since the new

4 spillway was constructed, there's a higher

5 average annual rainfall at that gage. And in

6 addition to that, the number of light rainfall

7 days has decreased by 14 percent. And here

8 we're defining light rainfall days as less than

9 half an inch of precipitation in a 24-hour

10 period.

11 Q. All right.

12 A. And the number -- so it would make sense

13 that if the number of light rainfall days

14 decreases, the rainfall -- and the average

15 annual precipitation increases, that means there

16 are more intense rainfalls since '97 than we've

17 seen prior to '97.

18 Q. well, let's break this down.

19 Your data for 1998 to 2007 excludes a

20 whole year of 2004, correct?

21 A. Correct.

22 Q. So you've actually used less than 10

23 years, correct?

24 A. Correct.
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1 Q. Which is something that you criticize

2 Dr. Campbell for, correct, for using less than

3 10 years of-statistical data?

4 A. of lake level data.

5 Q. How is the statistical credibility any

6 different? it's not.

7 A. in analysis of the rain gage.

8 Q. Do you have any knowledge as to the

9 rainfall in 2004 at that gage?

10 A. The information was excluded because the

11 data for that year was incomplete.

12 Q. so am i correct, if you have a --

13 everyone agrees that there was a significant

14 rain event in July of 2003, correct?

15 A. Correct.

16 Q. And if you include that rain event in

17 nine years of data versus 10 years of data,

18 that's going to have a greater weight, correct?

19 A. Correct.

20 Q. okay. And if there was also a rainfall

21 event -- significant rainfall event in January

22 of 2005, and you include that in nine years of

23 data versus 10 years of data, it is going to

24 have greater weight to the nine years of data,
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1 correct?

2 A. correct.

3 Q. okay.

4 A. on the average annual precipitation.

5 when you're looking at the number of light

6 rainfall days versus medium rainfall days versus

7 severe rainfall days, you have a much, much

8 larger sample because you're talking about 365

9 days in a year for that many years. so that

10 data is what I believe is significant on this

11 exhibit.

12 Q. Your average number of severe rainfall

13 days for 1985 to 1996 is seven, correct?

14 A. of severe rainfall days, correct.

15 Q. Your average number of severe rainfall

16 days for 1998 to 2007, excluding a full year, is

17 nine, correct?

18 A. For severe rainfall days, correct.

19 Q. we have no idea how many severe rainfall

20 days there were in 2004 at that gage, do we,

21 based on what you have here in this exhibit?

22 A. The data was incomplete for 2004.

23 Q. okay. Do you have any reason to believe

24 that the average number of rainfall days at this
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1 gage is any different than the rainfall on the

2 Grand Lake, statistically?

3 MS. WORLY: Objection; vague.

4 Do you understand his question?

5 A. could you please rephrase?

6 Q. i believe you're trying to use this

7 average rainfall at this gage to show how much

8 rain is running off into the Grand Lake; is that

9 correct?

10 A. No.

11 Q. There's an -- well, that there's an

12 increase in the average number of rainfall days

13 at this gage, correct?

14 A. Repeat that again.

15 Q. sure. This document is to try to show

16 that there is an increase in the average number

17 of rainfall days at this gage.

18 MS. WORLY: objection. why don't you

19 just ask him what he believes it shows?

20 MR. FtJSONIE: i'm asking my question.

21 A. could you please restate it again?

22 Q. 5ure. You have here rainfall days -- an

23 average number of rainfall days.

24 Let me start with this. You have an
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1 average annual precipitation for 1985 to 1996,

2 correct?

3 A. Correct. -

4 Q. And you have one for 1998 to 2007,

5 correct?

6 A. Correct.

7 Q. And this is from the Celina 3 NE Ohio

8 gage, correct?

9 A. Correct.

10 Q. And why did you select that gage versus

11 any other gage?

12 A. That was the nearest to the watershed.

13 Q. To the Grand Lake St. Mary's --

14 A. Grand Lake, St. Mary's, Beaver Creek,

15 wabash River watershed.

16 Q. okay. which includes the lake itself,

17 correct?

18 A. it is the nearest gage to that

19 watershed, yes.

20 Q. The watershed includes the lake?

21 A. Includes the lake, yes.

22 Q. All right.

23 -=0=-

24 (Relators' Exhibit L marked.)
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2 BY MR. FUSONIE:

3 Q. would you identify Exhibit L for me.

4 A. Yes. it's titled "Impacts to Peak

5 Flooding for old spillway at Winter Pool for

6 100-year Flood Event."

7 Q. And this is a -- did you prepare this

8 map?

9 A. it was prepared under my direction.

10 Q. when was it prepared?

11 A. it was prepared yesterday.

12 Q. Yesterday?

13 And was there a similar map showing

14 impacts to peak flooding for the new spillway at

15 winter pool for the hundred-year flood event?

16 A. No. what this map shows is -- the

17 yellow is a 100-year flood event through the new

18 spillway. The blue is a 100-year flood event

19 through the old spillway, but with the lake

20 level beginning 12 inches below the old spillway

21 crest. so if the old spillway -- if the pool

22 level were drawn down, as it was previous to the

23 construction of the new spillway, and there was

24 a 100-year rainfall, that's what the blue
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1 represents.

2 Q. okay.

3 MS. WORLY: off the record for just a

4 second.

5 (Discussion held off the record.)

6 Q. if you look at the impacts due to peak

7 flooding for the 100-year flood event and

8 compare it to Exhibit L, if you look at Parcel

9 Number 64, would you agree with me that for

10 Exhibit L, it shows it flooded? It shows

11 yellow, and for the 100-year flood event, it

12 doesn't show it yellow?

13 MS. WORLY: what are we comparing to?

14 MR. FUSONIE: Here it's yellow

15 (indicating). And by "here," I mean Exhibit L.

16 MS. WORLY: which map are you comparing

17 to?

18 MR. FUSONIE: Impacts of peak flooding

19 due to spillway improvement for the 100-year

20 flood event.

21 (Pause in proceedings.)

22 A. uh-huh.

23 Q. There's no flooding on the -- in the

24 impacts of peak flooding due to spillway
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1 improvement for the 100-year flood event,

2 correct?

3 MS. WORLY: objection. I believe what

4 you want to say is there's no yellow in one

5 parcel -- on one map as opposed to the other.

6 MR. FUSONIE: well, actually he's

7 showing on Exhibit --

8 Q. on the impacts to peak flooding due to

9 spillway improvements for the 100-year flood

10, event, Mr. Henson, you're showing no flood

11 event, correct?

12 A. Correct.

13 Q. And for the Exhibit L, for 64, you have

14 flooding, correct?

15 A. Correct.

16 Q. And for Parcel 82, let's start with

17 Exhibit L, you show flooding, correct?

18 A. Correct.

19 Q. And for the impacts to peak flooding due

20 to spillway improvements for 100-year flood

21 event, you don't show any flooding, correct?

22 A. Correct. i think it's important to

23 point out that while the mapping is a tool to

24 look at the results of the hydraulic modeling,
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1 the modeling itself contains the information

2 that is -- you know, that should be used to

3 determine impacts to parcels.

4 Q. okay. I'm --

5 A. in other words, when you map the results

6 of a hydraulic model, you're comparing the

7 computer water surface elevation to the ground

8 surface. Right?

9 Q. Right.

10 A. The results of that when it's done using

11 the computer, there's lots of manual cleanup and

12 fixes after you get the results out of the

13 computer that need to be done. so it -- the

14 mapping --

15 Q. There's a lot of quality assurance

16 you've got to do with HEC-RAS, as well, though,

17 isn't there?

18 MS. WORLY: Let him finish his answer.

19 MR. FUSONIE: Sorry.

20 A. So the mapping is a tool to help

21 visualize the results of the model.

22 Q. okay. There's a lot of quality

23 assurance that has to be done with the HEC-RAS

24 model, correct?
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1 A. Correct.

2 Q. And same with the HEC-HMS model?

3 A. Correct.

4 Q. And this map, that is, the impacts to

5 peak flooding due to the spillway improvements

6 for a hundred-year flood event, was attached to

7 an affidavit under oath, correct?

8 A. Correct.

9 Q. And you have just testified under oath

10 about this -- about Exhibit L, which you

11 provided to us today, correct?

12 A. Correct.

13 Q. And that map says impacts to peak

14 flooding for old spillway at winter pool for a

15 hundred-year flood event, correct?

16 A. Correct.

17 Q. And you've explained to me under oath

18 that the yellow indicates areas of flooding

19 caused by the new spillway versus the old

20 spillway, correct?

21 A. The yellow is a general visualization of

22 the model results.

23 Q. so the yellow is the areas that -- where

24 the new spillway has caused flooding that the
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1 old spillway did not cause, correct?

2 A. That is the intent of -- for the map, to

3 visualize that.

4 Q. okay.

5 A. To get the actual difference in

6 elevations, you would go to the model itself.

7 Q. The map represents, in yellow, areas

8 that have been flooded by the new spillway that

9 were not flooded under the old spillway,

10 correct?

11 A. Correct. That's the --

12 Q. That's what it shows?

13 A. That's the results of the hydraulic

14 model, mapped using a computer, yes.

15 MS. WORLY: Are you finished with these

16 maps for now?

17 MR. FUSONIE: i am, thank you.

18 MS. WORLY: should we fold them back up?

19 MR. FUSONIE: That's fine with me.

20 (Pause in proceedings.)

21 BY MR. FUSONIE:

22 Q. The normal pool elevation with the new

23 spillway, am I correct it's 870.6?

24 A. That is the elevation in NGVD.
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1 Q. NGVD?

2 A. Correct, that's my understanding.

3 Q. And the spill -- the old spillway, at

4 least until 1988, the normal pool elevation was

5 870.27. Does that sound correct?

6 A. i don't know. I don't recall having

7 seen that.

8 Q. Do you recall that the -- around 1988,

9 there were stoplogs put in place to raise the

10 elevation of the lake?

11 A. Yes.

12 Q. And do you recall that the elevation of

13 the normal pool was raised to 870.6 NGVD?

14 A. Correct.

15 Q. And the normal pool elevation, do you

16 recall, was raised, i think it was somewhere

17 between 3 and 4 inches? Does that sound correct

18 to you?

19 A. 4 inches sounds correct.

20 Q. So if we take out 4 inches from 870.6,

21 the normal pool elevation between 1988 was

22 870.2. Does that sound correct?

23 A. Correct.

24 Q. okay. Do you recall that Dr. Campbell
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1 reported that since -- between 1997 and 2006,

2 the -- 73 percent of the daily measurements

3 collected at the lake reflected elevations at_

4 870.6 or above?

5 A. I don't recall the exact percentages in

6 numbers, but I think it is in a report.

7 Q. if you can look at 3.1.

8 A. okay.

9 Q. The last paragraph. it actually says,

10 he reported that since 1997, 70 -- did you mean

11 where it says 73 percent of daily measurements

12 collected reflect lake elevations above 871.5,

13 did you mean 870.6?

14 A. if that was what was in his affidavit.

15 we would have to check his affidavit.

16 Q. But you see that the next thing you say

17 is, 26 percent reflect lake elevations above

18 871.5. so one of them's got to be incorrect,

19 right?

20 A. we could check Campbell's affidavit to

21 see.

22 Q. I think if we can help refresh your

23 recollection, on the next page, it says,

24 "stantec's analysis shows that from 1989 to
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1 1997, 66 percent of measurements taken reflect

2 lake elevations above 870.6."

3 Does that help refresh your recollection

4 that the 73 percent that you refer to is

5 connected to the 870.6?

6 A. That sounds correct.

7 Q. And you would agree with me that there

8 is a higher percentage of measurements between

9 1997 and 2006 versus 1989 and 1997 that's above

10 870.6?

11 A. could you please repeat that?

12 Q. sure. You would agree with me that for

13 the period of 1997 to 2006, there is a higher

14 percent of daily measurements collected that

15 reflect lake elevations above 870.6 than between

16 1989 to 1997?

17 MS. WORLY: objection.

18 If you can tell that from this

19 statement.

20 A. I'm sorry. can you repeat it one more

21 time?

22 Q. Let me try it this way. Dr. campbell,

23 as you report in 3.1, report -- Dr. Campbell

24 said that since 1997, 73 percent of daily
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1 measurements collected reflect lake elevations

2 above 870.6. You don't dispute the math there,

3 do you? _

4 A. I don't know that I checked it, but...

5 Q. so you have no reason to --

6 A. I have no reason -- i did not dispute

7 i -- I mean, did not check

8 Q. Okay. so you have no reason to doubt it

9 because you didn't check it?

10 MS. WORLY: objection.

11 I think he said he doesn't know.

12 MR. FUSONIE: He doesn't know, okay.

13 Q. So assuming it's accurate for purposes

14 of my question, it's 73 percent between 1997 and

15 2006, and assuming stantec's calculation is

16 accurate for 1989 and 1997, that's 66 percent of

17 the measurements, correct?

18 A. Correct.

19 Q. so 73 percent is higher than 66 percent,

20 correct?

21 A. Correct.

22 Q. similarly, if Dr. Campbell's math is

23 correct, between 1997 and 2006, 26 percent of

24 the daily measurements reflect lake elevations
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1 above 871.5, and if stantec's measurements are

2 correct, 19 percent of the measurements between

3 1989 to 1997 were at or above 871.5, correct?

4 A. Correct.

5 Q. And the simple math is that 26 percent

6 is higher than 19 percent.

7 A. That is correct.

8 Q. okay. were you aware that when

9 Dr. campbell prepared his case Leasing reports,

10 that he was using the hydrology and hydraulic

11 modeling provided by ODNR?

12 A. Yes.

13 Q. okay. I'm going to show you what's been

14 previously marked as Exhibit D, and

15 specifically, I'm going to show you Table 1 from

16 Exhibit D, which is model results for historical

17 storm events, Grand Lake St. Mary's, Mercer and

18 Auglaize counties, Ohio.

19 A. uh-huh.

20 Q. Do you recall seeing this table before?

21 A. Yes.

22 Q. Do you see that there's a 39.4-foot

23 spillway column?

24 A. Yes.
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1 Q. For maximum lake elevation?

2 A. Yes.

3 Q. And there's a similar column for the

4 500-foot spillway maximum lake elevation?

5 A. Yes.

6 Q. would you agree with me that for each

7 rainfall runoff event, that the maximum lake

8 elevation is higher for the 39.4-foot spillway

9 than the 500-foot spillway?

10 A. Yes.

11 Q. And is that consistent with your study

12 of the maximum lake elevations for the 39.4 and

13 the 500, that the 39.4 had a slightly larger

14 storage capacity, or retention?

15 A. I'm not sure you stated that correctly,

16 but I think what you are trying to say is that

17 for a given event, the lake elevation for --

18 through the -- as a result of the 39.4-foot

19 spillway being in place would be higher than

20 with the 500-foot spillway in place.

21 Q. okay. And that was -- that's consistent

22 with your work in this case, correct?

23 A. Correct.

24 Q. In your 3.0 discussion, the second
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1 paragraph, last sentence -- well, strike that.

2 MR. FUSONIE: Just give me five minutes

3 to -- I'm -- I just need five min.utes to make

4 sure I haven't missed anything.

5 MS. WORLY: That's fine.

6 (Recess taken.)

7 BY MR. FUSONIE:

8 Q. Mr. Henson, have you ever done any study

9 of the flooding pre 1997 along the south side of

10 Grand Lake St. Mary's?

11 A. You talking about along the lake shore?

12 Q. Correct.

13 A. we've calculated lake elevations for

14 various storm events pre and post spillway.

15 Q. Are there areas that you recall to the

16 south side of the lake that have now decreased

17 flooding because of the new spillway?

18 A. Yes.

19 Q. And -- okay. what conversations have

20 you -- are you familiar with Philip De Groot?

21 A. Yes.

22 Q. what conversations have you had with

23 or. De Groot about this lawsuit or any of your

24 work in this lawsuit?
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1 A. He attended a meeting at our office. I

2 don't remember the exact date.

3 Q. Do you remember what month?

4 A. i really do not remember the month. I

5 believe it was this year.

6 Q. was it before you signed your affidavit?

7 A. Yes.

8 Q. was it before you finalized your

9 hydrology and hydraulic reports that you

10 attached to your March 1st affidavit?

11 A. Yes.

12 Q. who else was present at that meeting?

13 A. There were several Assistant Attorney

14 Generals. we've had, i believe, both Mindy

15 worly, Bill Cole. i do not recall if Jenny

16 croskey was at that one. Myself, jay Dorsey.

17 Phil De Groot. I don't recall if Dave Moore

18 attended that one.

19 Q. Can you tell my what was discussed

20 during that meeting.

21 MS. WORLY: objection. To the extent

22 that you're asking him to recall information or

23 conversations or discussions that would be

24 protected by attorney work product, I would
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1 instruct him not to answer.

2 Q. what did Dr. De Groot tell you?

3 - A. we generally discussed the work that

4 we've been working on. we looked at some

5 mapping.

6 Q. what mapping did you look at?

7 A. I believe it was the mapping that was

8 included in the report.

9 Q. were any of the maps included in the

10 report modified based on discussions with Dr. De

11 Groot?

12 A. I don't recall any discussions with him

13 that directly modified those maps.

14 Q. Did he make any suggestions about the

15 modeling used in your report?

16 A. He did provide some information. Not at

17 that meeting.

18 Q. He provided information to you at

19 another meeting?

20 A. No.

21 Q. By e-mail?

22 A. Yes.

23 Q. what information did he provide you by

24 e-mail?

Professional Reporters, Inc. (614) 460-5000 or (800) 229-0675

pri@priohio.com - www.priahio.com



96
TADD HENSON, P. E.

APRIL 29, 2010

1 A. I believe it was some information about

2 the modeling that we had done.

3 Q. Do you have a copy of that e-mail?

4 A. Not with me.

5 Q. But you have it at your office at

6 Stantec?

7 A. Yes.

8 MR. FUSONIE: I'd request that I get a

9 copy of that e-mail. I'll include that as part

.10 of my e-mail summary.

11 Q. Do you recall any other documents he

12 provided you?

13 A. Not that he provided me.

14 Q. Did you provide him with any documents?

15 A. I forwarded him some affidavits of some

16 of the respondents (sic) that talked about the

17 March flood event.

18 Q. March of this year?

19 A. Yes.

20 MR. FUSONIE: I'd ask for a copy of that

21 e-mail.

22 Q. why did you forward him a copy of those

23 affidavits?

24 A. i thought it might be useful to him.
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1 Q. Did you obtain those from the Attorney

2 seneral's office?

3 A. Yes.

4 MR. COLE: I think he meant to say

5 relators rather than respondents.

6 MR. FUSONIE: Yeah.

7 Q. Have you -- do you recall any photos or

8 videos attached to those affidavits?

9 A. Yes.

10 Q. Have you reviewed any of those photos or

11 videos?

12 A. Not all of them, but some of them, yes.

13 Q. okay. Mr. Henson, I'm going to show you

14 what's been previously marked as Exhibit E. I

15 know that this is a document you saw during

16 Dr. campbell's deposition yesterday, but prior

17 to that, did you -- had you seen this document?

18 A. Yes, i've seen this or some version of

19 this.

20 Q. Did you help prepare this document?

21 A. No.

22 Q. Do you have an understanding as to why

23 it was prepared?

24 A. I believe the intention was to show the
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1 location of parcels in this current lawsuit.

2 Q. ooes it also show parcels that were

3 involved in that prior lawsuit regarding the

4 spillway?

5 A. Yes, it does.

6 MR. FUSONIE: I don't have any further

7 questions. I may have some followup.

8 MS. WORLY: okay. I have some followup.

9 EXAMINATION

10 BY MS. WORLY:

11 Q. Mr. Henson, we've talked a lot about

12 mapping today. And you brought a supplement,

13 which I believe has been labeled as Exhibit L.

14 And Mr. Fusonie asked you some questions about

15 Exhibit L, specifically about some yellow

16 squares that appear in Exhibit L that were not

17 on a previous exhibit attached to your

18 affidavit. can you explain the difference, why

19 there appears to be a difference.

20 MR. FUSONIE: objection. Maps speak for

21 themselves.

22 Q. You can answer.

23 A. As I said before, the hydraulic model is

24 what you need to look at to determine impacts of
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1 flooding on a parcel. The mapping that has been

2 prepared is a tool that can be used to assist in

3 that. There's lots of manual cleanup effort

4 that goes into producing the maps.

5 Q. And so why would one map contain more

6 yellow squares or grids or whatever than

7 another?

8 A. when --

9 MR. FUSONIE: objection.

10 Q. You can answer.

11 MR. FUSONIE: speculation.

12 A. when the mapper was preparing it, when

13 you compare the water surface elevation to the

14 ground elevation, a lot of times you end up with

15 little puddles that are connected by thin -- or

16 not connected at all -- by very thin lines, and

17 a determination has to be made if flooding could

18 reach that area or not. It appears in this

19 case, even though the elevations from the model

20 were the same, a different decision was made by

21 the mapper on whether to include that as flooded

22 area or not.

23 Q. You testified earlier that

24 one-quarter-inch change for peak flood elevation
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1 is insignificant. what was the basis of that

2 testimony?

3 A.- well, the topographic information has a

4 certain accuracy, and in FEMA mapping standards,

5 a quarter of an inch -- you would not redraw a

6 flood map for a quarter of an inch elevation

7 difference.

8 Q. why not?

9 A. Because it would not show up at any map

10 scale.

11 Q. In response to an earlier question, you

12 stated that you had not used a HEC-RAS unsteady

13 flow model to generate a flood study map for

14 FEMA. Have you used the unsteady flow modeling

15 option in HEC-RAS for other studies?

16 A. Yes, for many studies, many -- where it

17 is appropriate to use unsteady flow, such as dam

18 break studies, other flood studies where -- for

19 other clients where -- it's not necessarily for

20 FEMA, but where an unsteady flow model is

21 appropriate.

22 Q. Can you give me a couple of examples of

23 when you used unsteady flow model.

24 A. sure. we've done some modeling for TVA,
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1 the Tennessee valley Authority, in both Kentucky

2 and Tennessee, where unsteady flow modeling were

3 used. Numerous dam break studies where you're

4 looking at downstream impacts from a dam that

5 fails, where we've used unsteady flow modeling.

6 Q. And all of that's since 2001?

7 A. Yes.

8 Q. Are you familiar with the Linn Grove

9 stream gage?

10 A. Yes.

11 Q. where is that located?

12 A. That is about 20 miles down the Wabash

13 River in Indiana.

14 Q. were you aware of this gage when you

15 were building your hydrologic and hydraulic

16 model?

17 A. Yes.

18 Q. why didn't you use this gage, the Linn

19 Grove gage data, to calibrate your models?

20 A. Because the drainage area -- if you look

21 at the USGS web site, I think it reports the

22 drainage area at that gage is -- I don't know if

23 I recall the exact number, on the order of 450

24 square miles, but if you look at the actual
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1 drainage area to that gage -- because Grand Lake

2 st. Mary's lies on a drainage divide when the

3 USGS was calculating the drainage area to the

4 Linn Grove gage, it appears that they took it

5 right through the middle of Grand Lake

6 St. Mary's, which is not appropriate. so the

7 actual drainage area at that Linn Grove gage is

8 on the order of 520 square miles. The area --

9 the drainage area of our study at the state line

10 is on the order of, I think, 300 square miles,

11 so that's a significant difference -- I don't

12 know what the -- not quite double, but almost

13 double the drainage area at the Linn Grove gage,

14 which is beyond the limits to where standard

15 engineering practice would have you use that as

16 a -- to calibrate a model.

17 in addition, because we're using

18 unsteady flow in this instance, there was no

19 hydrologic routing of Beaver creek and wabash

20 River in the study reach. it was done on the

21 unsteady flow model. so in order to calibrate

22 at that gage 20 miles into Indiana, we would

23 have to extend the hydraulic model 20 miles into

24 indiana, and I don't believe we had good enough
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1 topographic data in Indiana to do that.

2 Q. is a drainage area the same thing as a

3 watershed? -

4 A. Yes.

5 Q. Now, did you calibrate your model?

6 MR. FUSONIE: objection; vague.

7 Q. You can answer.

8 A. Yes. There was very good information

9 available from the ]uly, 2003 storm event, both

10 in lake elevation data and high watermarks, that

11 were surveyed by the Mercer county engineer that

12 were used to verify and calibrate the hydrology

13 and hydraulic models. Very closely.

14 Q. And what was the watershed or the

15 drainage area that was used for the calibration

16 purposes?

17 A. well, i'm not sure that there -- there

18 were high watermarks, so instead of a -- there

19 was no drainage area used. The high watermarks

20 in the pool level and the verification to stream

21 flow, to a regression equation, was used to

22 calibrate.

23 Q. And that information came from where?

24 A. The high watermark elevation came from
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1 the Mercer County engineers. The lake level

2 elevation came from ODNR records. The

3 regression equation was calculated from the

4 literature of engineering practice.

5 Q. Earlier today, you were also asked a

6 couple of questions about which method you used

7 to establish the time of concentration for your

8 watersheds in the HEC-HMS model. can you

9 briefly describe your approach for estimating

10 the time of concentration.

11 MR. FUSONIE: objection as to form.

12 A. Yes. The TR-55 method was used, which,

13 as we discussed earlier, has a sheet flow,

14 shallow concentrated flow, and channel flow

15 component, verified in appendix -- Plate 9 of

16 Appendix A of the Grand Lake St. Mary's and

17 Beaver creek hydrologic and hydraulic analysis

18 technical report that 100 feet was used as the

19 sheet flow length.

20 Q. why is there a length limit on the sheet

21 flow portion of the flow path?

22 A. Because after a certain point, water

23 stops flowing over land and concentrates into a

24 shallow channel or more concentrated flow.
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1 Q. where does that guidance come from?

2 A. From TR-55, Technical Release 55, which

3 was produced by the Natural Resources

4 Conservation Services, formerly SCS.

5 Q. Now, earlier you talked about the

6 tributaries and how they were accounted for in

7 your hydraulic models. can you tell us how that

8 was done.

9 MR. FUSONIE: abjection;

10 mischaracterization.

11 A. As I testified earlier, we did not --

12 there were no hydraulic models produced for any

13 of the tributaries, but given the -- the

14 backwater was mapped of each of the tributaries

15 based on the peak elevation in Beaver Creek or

16 wabash River. And because the tributaries have

17 a much smaller drainage area than the Beaver

18 Creek and wabash River themselves, the flow --

19 the local inflow from those tributaries would

20 have entered Beaver Creek before Beaver Creek

21 was at its peak elevation, which is why we can

22 say that properties along those tributaries are

23 not impacted by flow from the new spillway --

24 additional flow from the new spillway.
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1 Q. i'd like to draw your attention to Table

2 4. And we talked about it earlier and I have a

3 couple questions about Table 4. And I wanted

4 you to tell me how you identified parcels for

5 inclusion in Table 4.

6 A. Sure.

7 MR. FUSONIE: objection. Table 4 speaks

8 for itself.

9 A. in the executive summary introduction

10 and executive summary section of the report,

11 under Numbers 4 and 5, i describe how, for the

12 15-year, 96-hour event downstream of Fleetwood

13 Road, the increase in depth due to additional

14 spillway is small enough that no noticeable

15 additional area is inundated. And likewise,

16 under Number 5 in the executive summary, noted

17 that for a hundred-year event, downstream of

18 state Route 29, no -- the increase in flooding

19 was small enough to cause no noticeable area to

20 be inundated. And so Table 4 and Table 1 only

21 included those parcels upstream of those roads.

22 Q. And what do you mean when you say "no

23 noticeable"? what does "noticeable" mean in

24 your report?
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1 A. it means that when you are -- a very

2 small area might be inundated, but when you're

3 looking at map scale, it might be almost

4 impossible to see unless you zoom way in, or --

5 that's what i mean by noticeable.

6 MS. WORLY: I don't think we have

7 anything else.

8 MR. FUSONIE: I have a few followup.

9 FURTHER EXAMINATION

10 BY MR. FUSONIE:

11 Q. we talked earlier about your hundred

12 year -- I call it the map that shows the impact

13 of the new spillway for the hundred-year event,

14 and there were areas on that map that were in

15 yellow that were west of Fleetwood Road,

16 correct?

17 A. Correct. Or US 29.

18 Q. US 29, sorry. US 29.

19 And if one of those areas of yellow on

20 the parcel was one acre, are you saying that

21 that's not noticeable?

22 A. I'm saying that the increase in flood

23 elevation for those at those areas is very

24 small.
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1 Q. if it was one acre and you were the

2 owner, you would consider that small?

3 MS. WORLY: -objection; hypothetical.

4 Do you want to show him a specific

5 parcel?

6 Q. well, Table 7 -- you included in Table 7

7 for some of these parcels' acres impacted. For

8 example, Carmen and Jill Ellis for the

9 hundred-year event, .8 acres impacted.

10 A. I see that.

11 Q. okay. so you would agree with me that

12 .8 acres is a noticeable impact?

13 A. It depends on the definition of

14 noticeable.

15 Q. well, as you used it to create Table 7,

16 you included Carmen and Jill Ellis, .8 acres

17 impacted, so for purposes of Table 7, .8 acres

18 is noticeable, correct?

19 A. I believe that was included because it

20 was upstream of State Route 29.

21 Q. well, your testimony was that there was

22 no noticeable flooding west of US 29. And I'm

23 trying to find out what you mean by "no

24 noticeable," when east of us 29, you've
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1 identified a parcel of .8 acres impacted. so if

2 there was a parcel west of us 29 that had .8

3 acres impacted by the new spillway for the

4 hundred-year flood event, would it similarly be

5 a noticeable impact?

6 A. There's a difference between area and

7 depth. All right? so that .8 acres, because

8 it's closer to the dam, to the spillway, there's

9 a greater increase in depth of flooding. once

10 you get further from the spillway and downstream

11 of state Route 29, the increase in depth of

12 flooding is very, very small.

13 Q. You have a separate table for parcels

14 impacted by -- well, Table 7 identifies acres

15 impacted by spillway, correct?

16 A. Correct.

17 Q. And one of those parcels is Carmen and

18 Jill Ellis, and you have .8 additional acres

19 impacted for the hundred-year event, correct?

20 A. correct.

21 Q. You're not -- and you're not an

22 appraiser, right?

23 A. No.

24 Q. You don't have any licenses as far as an
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1 appraiser goes?

2 A. No.

3 Q. You can't -- you're not determining the

4 value of properties as far as one that has .8

5 acres impacted versus another one that has .8

6 acres impacted by flooding, correct?

7 A. No.

8 Q. The Linn Grove gage station -- have you

9 ever looked at the monthly flow records for the

10 Linn Grove station from 1964 to today?

11 A. Yes.

12 Q. Have you ever tried to split them up

13 between 1964 and 1997 and 1997 to today?

14 A. No.

15 Q. so you have no knowledge as to whether

16 the monthly average has increased for 10 of the

17 12 months since 1997?

18 MS. WORLY: objection.

19 what area are we talking about?

20 MR. FUSONIE: The Linn Grove gage

21 station.

22 Q. You don't have any knowledge as to

23 that --

24 A. No.
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1 Q. -- one way or another?

2 Have you looked at the daily flow

3 records for the Linn Grove gage station since

4 1964 to the present?

5 A. i have looked at that gage data, yes.

6 Q. Have you identified any high daily flows

7 since 1964 to today?

8 A. I did not do it. since it was not

9 included to calibrate the model, I did not do a

10 thorough investigation of the gage.

11 Q. so you're not aware --

12 A. i looked at the data but I did not do

13 any kind of analysis.

14 Q. You're not aware that the three highest

15 daily flows at the Linn Grove station since 1964

16 all occurred after 1997?

17 A. No.

18 Q. You testified on questions from

19 Ms. worly about this one-quarter-inch increase

20 in elevation was insignificant, was how you

21 described it.

22 A. correct.

23 Q. But you have supplemented your report by

24 changing the data in Figure 2.5; is that
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1 correct?

2 A. Correct. Table 2.5.

3 Q. Table 2.5, sorry.

4 After Dr. Campbell's deposition

5 yesterday, did you perform any investigation or

6 research as a result of his deposition?

7 A. No.

8 Q. were you asked to perform any research

9 or investigation as a result of any testimony

10 that Dr. Campbell provided yesterday during his

11 deposition?

12 A. NO.

13 Q. Have you reviewed any of the landowner

14 affidavits in this lawsuit?

15 MS. WORLY: Objection; asked and

16 answered.

17 Also, it's beyond the scope.

18 MR. FUSONIE: It's not beyond the scope.

19 I'm trying to establish something about -- it's

20 not beyond -- well, you have your objection.

21 MS. WORLY: All right.

22 A. Not all of them, but some of them I have

23 read.

24 Q. Did you review any that had aerial maps
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1 to explain why it is.

2 MR. COLE: The objection's on the

3 record.

4 MR. FUSONIE: Yes, it is.

5 Q. so what you're saying is that the

6 testimony of the landowners in this case as to

7 increased flooding wasn't important to you?

8 A. No, I did not say that.

9 Q. You just skimmed it? Isn't that what

10 you just said? You just read through them very

11 quickly is what you testified, correct?

12 A. Correct.

13 MR. FUSONIE: okay. That's all i have.

14 Thank you.

15 I know you're going to advise him on

16 whether to read or not. while we're on the

17 record, I know we talked about for these

18 transcripts, they would be done within seven

19 days, the ones from yesterday, and then that the

20 deponent would read them within seven days.

21 7ust so we have that, as well, for these -- I

22 forgot to do it for Dr. De Groot, but can we

23 agree for this deposition and Dr. De Groot, it

24 is a similar condition?

Professional Reporters, lnc. (614) 460-5000 or (800) 229-0675

pri@priohio.com - www.priol io.com



115
TADD HENSON, P. E.

APRIL 29, 2010

1 MS. WORLY: Yes.

2 MR. COLE: We will agree, possibly with

3 the -- if we get it in on late Friday, but

4 whenever we get it, whether we get it five, 10

5 days, the witness is -- the deponents will take

6 no more than seven days to review and submit any

7 errata.

8 MR. FUSONIE: okay. Thanks.

9 MS. WORLY: You have the right to read

10 and review and correct your deposition

11 transcript. And i would suggest -- I can't tell

12 you what to do, but i generally think that's a

13 good idea. it's up to you to make the decision.

14 THE WITNESS: I would like to.

15 MS. WORLY: we call it read.

16 THE WITNESS: I would like to read.

17 --0--

18 Thereupon, the testimony of April 29,

19 2010, was concluded at 5:53 p.m.

20 -=0-'

21

22

23

24
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AFFIDAVIT OF TADD H. HENSON

STATE OF OHIO

COUNTY OF FRANKLIN

Tadd H. Henson, being first duly swom, states as follows:

l. I am competent to make the statements contained in this affidavit and I have personal

knowledge of the facts stated, which are true and accurate to the best of my knowledge.

2. I hold Bachelor of Science and Master of Science degrees in civil engineering.

3. I am a licensed professional engineer in the State of Ohio.

4. I eamed the classification of Certified Floodplain Manager by the Association of State

Floodplain Managers after successful completion of that organization's exam.

5. I have over 12 years of experience in complex civil engineering projects including flood

insurance studies and watershed studies.

6. I have experience with a variety of hydrologic and hydraulic models.

7. I am currently employed as a Project Manager with Stantec.

8. A true and accurate copy of my curriculum vitae is attached as Exhibit A and

incorporated in this affidavit.

9. I have been retained by Ohio Department of Natural Resources as an expert witness in

the case captioned State ex reL Wayne T. Doner, et al. v. Sean D. Logan, Director, Ohio

Deparhnent of Natural Resources, et al., Ohio Supreme Court Case No. 2009-1292.
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10. My expert opinion and the facts and data on which my opinion is based are contained in

my reports, a true and accurate copy of which is attached as Exhibit B and incorporated in this

affidavit.

Tadd H. Henson

Sworn to and subscribed before me this t day of March, 2010.

JllLIE F. KLt1SN
NoiaryPu6lie,St*ofOhio

pky Commission Expires 8-6-2011
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Tadd H. Henson PECFM

Senior Associate Stantec

Mr. Henson has over twelve years of experience working on complex civil engineering projects with a focus of flood
studies. He has also worked on the design of bridges and culverts, scour analysis, dams and reservoirs, flood insurance
studies, watershed studies, storm sewer systems, detention basins, levees, plan and specification development and review,
mine reclamations and landfills. He is proficient in a variety of hydrologic and hydraulic models and is proficient in the
application of Geographic Information Systems )GIS) to aid in engineering analysis. Over the past six years, Mr. Henson
has been responsible for conducting flood studies for thousands of stream miles of in states throughout the Midwest
including Ohio, Michigan, Iowa, Kansas, Nebraska, Missouri, and Indiana. These studies were completed for the Federal
Emergency Management Agency (FEMA) and are published on Flood Insurance Rate Maps (FIRMs).

EDUCATION

BS, Civil Engineering, Tri State University, Angola,

Indiana, 1997

MS, Civil Engineering, The Ohio State University,
Columbus, Ohio, 2001

floodpla6i extents, redelineation of effective floodplain areas;
establishing new Zone A boundaries (i.e. approximate
studies); incorporation of existing detailed studies, leverage
studies, and Letters of Mop Change (LOMC's); and
coordinution with loca( community partners. Project
defiverabfes include development of updated county-wide
DFIRM mapping, a revised Flood Insurance Study report, and
a Technical Support Data Notebook (TSDN).

REGISTRATIONS

Professional Engineer #66954, State of Ohio

Certified Floodplain Manager #US-04-01182,
Association of State Floodplain Managers

PROJECT EXPERIENCE

Flood Studies

FEMA Production and Technical Services Contract,

Regions I, V, VII, and X.
Mr. Henson provides technicol oversight and project
management for flood studies for 9ie Federal Emergercy
Management Agency (FEMA). Current studies are being
conducted in the states of Now fiampshire, Ohio, Illinois,
Miclrigan, lowa, Konsos, Nebraska, and Idrrha.

FEMA Region VII IDJQ, Iowa, Missouri, Nebraska and

Kansas
Mr. Henson provides project management and lechnicot
oversight for countywide floodplain map modernization efforts
in for multiple projects in Iowa, Missouri, Nebraska and
Knnsas. 7he projects involved, determining l0Ryear

* denotes projecfs compteled with other firms

FEMA Region V IDIQ Contract HSFE05-05-D-0026,
Ohio, Indiana, Michigan, Wisconsin, Minnesota, and
Illinois
Mr. Henson provides projeet management and technicaL
oversight for countywide ffoodploin map modernization
efforts in for muttiple projects in Ohio, Lndiana, Michigan and

Illinois. The projects involved, deterrnining I0(Lyear

floodplain extents, redelineotion of effective fJoodploin areas;

estoblishing new Zone A boundaries (i,e. approximate

sfudies); incorporation of existing detailed studies, leverage

studies, and Letters of Map Change (LOMC's); and

coordination with local communily partners. Project
deliverobles incfude development of updated county-wide

DF1RM mapping, a revised Ftood Insurance Study report, and

o Technical Support Data Notebook (TSON)

Franklin County, Ohio Floodplain Permit Review

Under contract with the Economic and Planning Deporfinent

of Frankfiri County, Ohio, Mr_ Henson conducts technical

reviews of submitted flood studies for compliance with County

Regulations, FEMA standards and standard engineering

practica.
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Senior Associate

Linn County, Iowa Levee Mapping, Cedar Rapids, Iowa
Under contract with FEMA Region VII, Mr. Henson was the
project manager on a project to incorparate updated
bydraulic modeling for the Cedar River in Cedar, Iowa. The
results of the study were incorporated into the Digital Flood

fnsuronce Rate Maps (DFlRMsJ for Linn County to account for
a levee that had been deccredited. Stantec produced
workmaps for the City to aid in recovery efforts following the
flooding during Ihe sumnter of 2008.

Polk County, Iowa Levee Mapping, Des Moines, Iowa
Under cantract with FEMA Region VIL, Mr. Henson was the
project manager on a project to incorporate updated
hydraulic modeling for Des Moines River, fourmile Creek,
Raccoon River, and Wafnut Creek within the City of Des
Moines, lowa. The updated hydraufic models included the
remapping of de-occredited Levees on Des Moines River and
to meet FEMA. Guidelines and Specifications (G&SJ. The
results of the study were incorporated into the Digita! Flood
Insurance Rate Maps (DFIRMs) for Potk Counfy. Both
ProvisionaUyAccredited Levees (PALsf ond denccredited
levees were included in this project and mapped.

Licking County DFIRM Mapping, FEMA Region Licking

County DFIRM Mappirrg, FEMA Region V, Licking

County, Ohio
The Federal Emergency Management Agency's Region V has

choseo counfies wifhin their region to be part of their Map

Modernization Initiarive. Licking Counly was chosen as one of

those counties, mainly due to their proactive floodplain

management and GIS data. As the tead engineer on this

project, Mr. Henson managed the day-todayactivifies

required to update Licking County's paper maps to a single

seamless digital countywide map. The updated incorporated

updated hydrofogic and hydrautic modeling and included

mapping for opproximately 440 stream miles.

Symmes Road LOMR, Butler County, Ohio
The Union Centre Boulevard Exlonsion (former(y Symmes
Road ExfensionJ from State Route 747 to Seward Road was
opened for troffic on December 10, 2001. The project
included a 17 mile, four tone roodwoy with eight foot paved
berms. The pojeU also inctuded the construction of the Union
Cenfre Boulevard Bridge over Mill Creek. The bridge crossos
Mill Creek and a CSX Railroad approximately 2,750 feet
upstream frorn the existing SR 747 Bridge. The construction of

this bridge required Buder County Transportation

lmprovement District to submit data to the Federa7 Emergency

Management Agency (FEMA) reflecting revised flood hazard

information so that National Flood Insurance Program (NF1P)
maps can be revised as appropriate. Stontec was hired to

complete a LeBer of Mop Revision (tOMR) for the Union

Centre Boulevard bridge over Mill Creek_

Dams and Levees

Lake White Dam, Pike County, Ohio
Performed hydrologic and hydraulic computations to
determine the hydraulic impacts of a project to armor the
dam with Roller Compacted Concrete.

Chocktaw Lake Principal Spillway Repairs, Madison
County, Ohio
Performed a condition survey of the spillway and
recommended that the principat spiltway pipe, a

deteriorating Corrugated Metal Pipe, be slip-lined wilh a

High Density Polyethylene pipe. A)so recommended areas of

repair for deteriorating concrete.

Stroman Lake Dam Rehabilitation, 5aint Paris, Ohio
Mr. Henson worked wrfh fhe client to determine cost effective
solutions to spitlway capacity and seepage problems of the
darn.

Runkle Farm Pond Dam, Saint Paris, Ohio

Responsible for the invesfigation and design of a 20acre

take. The lake wos creoted by the constracfion of nearly

2,000 feet of earth dike. Mr. Henson oversaw the completion

of the plans and specifications, permining, and construction

of dam. Respansibifities afso included the preparation of an

Emergency Action Ptan (EAPj thaf could be implemented in

the event of o darn fciilure. The EAP includes the analysfs of a

dam failure and the detennination of the subsequenf

downstream inundated areo.

Zanesville State Nursery Dam, Zanesville, Ohio
Performed Hydrologic and Hydraulic Modeting to delerrnine
cosf effective solution for increasing the spitlway capacity,
while at the same time increasing water capacity available
for irrigotion. Tfhe final design inc(uded ralsing the darn and
constructing an open channel reinforced concrete spillway
spanned by a box beom bridge. Responsibilities a(so

" denotes projects cnmpfeted with other Nrms
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Senior Associate

included the preparation of an Emergency Action Plan (EAP)
that could be implemented in the event of a dam failure. The
EAP includes the analysis of a dam failure and the
determination of the subsequent downstream inundated area.

Jackson Lake State Park Dam, Oak Hill, Ohio
Mr. Hensoo was responsible for the design and invesfigation

for the rehabilitotionof Jackson lake State Park Dam. Mr.

Henson's responsibilities included performing geotechnical

analysis of the dam and hydrologic and hydraulic anafy.sis of

the existing dam and spillway system and preparing a list of

options for improving the capacity of the spillway system and

safety of the dam. Mr.Henson also prepored plans and

specifications for the improvements to the dont, which

induded the design of Rolfer Compacted Concrete (RCC) as

overtopping protection on the downstroom face of tho dam,

and expansion of the existing open channel reinforcmd

concrele stepped spillway, and tlie lining ofa deteriorated

Corrugated Meial lake Drain Pipe with a High Density

Polyetfiylene Pipe. An emergency action plan far the dam was

also developed. This involved performing a dam break

ariolysis and routing the flows from the dam brook

downsheam. The modeling wos performed using fhe Notional

Weafher Service's DAMBRK soflware.

Glass Rock Plant Dam Raising, Glenford, Ohio
Mr. Henson performed engineering analysis and design of a

tailings dam raising. The dam was raised 17 feet to extend

the life of the tailings pond. Mr. Nenson performed a

Hydrologic and Hydraulic Investigation ond designed the

principal and emergency spillway systems. He also performed

slope slobdity analyses for the proposed dam raising. The

slope sfability analyses showcd that elevated pore pressures

in the kundation moterials were a concern; therefore, Mr_

Henson oversaw the insfallation of pneumatic piezometers

and the monitoring of pore water pressures during

consiruction.

Lima Reservoirs Emergency Action Plan, Ohio
Mr. Nensan wos respon.sible for the preparation dam failure

analyses and inundation mapping for several upground

reservoirs in the City of lima, Ohio. The modeling was

performed using ihc Notional Weather Service's DAMBRK

sofiware.

Maker's Mark Earthen Dam Expansion Project,
Loretto, Kentucky
Maker's Mark Distillery's planned facility expansion required

enlarging the pracess water source lake at its distillery in

(oretto, Kenlucky. The dam was originallyconstructedduring

the 1930s and no original design or construction records

were availablc. ihe crestof the existing dam was norrow,

and limited freeboard existed above the normal pooL Design

requiremonts included raising the normal pool ievel by 10

feet, thus increasing the volume by nearly 28 million gallons.

All appurtances had to renrain functional during construction

to mainlain distilfery production. Mr. Hanson served as the

protect tead to complete a dam failure analysis. A dam

breach liydragraph was generated using HEC-HMS and then

routed downstream using the unsteady ftow option in HEC-

RAS.

Olen Quarry Levee Removal, Prairie Oaks Metro
Park, Franklin County, Ohio,
An existing levice system ad(ocent to 8ig Dorby Creek af

. Prairie Oaks Melro Park protects the quarry area from

flooding. However, this levee also acts as a barricr to

floodplain access for the strearn and is a source of stream

bank erosion. When the Franklin CountyMelro Parks

assumed control of this fand, they were interested in removing

• sections of the levee in order to reduce the frequency and

occurrence of stream bank erosion and to re-establish the

slream's connection with the floodplain. Mr. Henson

performed complex unsleady state modeling in order to

predict the interaction of the stream and quarry pond under

existing conditions cmd once the tevee was remaved. 7he .

model results will also be used to assist in tbe

geomoq>holagic design of the pro(ect-

Thompson Ditch Flood Protection, Terre Hauto,
Indiana
(ead Design Engineer for the investigation and design of over

6 miles of levee and floodwall in the Ci'ry of Torre Haute,

Indiana. Mr. fienson's responsibilities inctuded hydivulic

modeling of the pre and past pro)ect conditions, preparation

of a Conditior,clletter of Map Rovision, evaluation of the

Stormwater management for drairiage inside the levee,

reinforced concrete floodwa9 design, geotechnical analysis

and design of the eorth flood levee, arid design for

management of floodwater outside the levee.

* denotes projects mmpieled with other firms
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Bridges
Allen Road Bridge over East Fork Mill Creek, Hydraulic
Analysis, Ohio
Mr. Henson was responsible for performing an unsteady flow

analysis (or East Fork Mill Crcek in order to determine the

flooding inipacts of constructing a new bridge. Mr. Henson

developed an unsteady flow model and analyzed several

different bridge configuratioris in order to find a new bridge

that would pass the 100 year flood while minimizing

additional downstreom flooding. Mr. Henson was also

responsible for performing a scour analysis oFthe new

bridge.

Brown Road over Bokes Creek, Delaware County, Ohio

Mr. Heuson was responsible for performing a flood study to

defermine the impacts of a bridge repiacement. Mr. Henson

performed an anolysis from the exisling and proposed

conditions and assisted in preparing of the 9oodplain permit.

Emergency Planning / Response

Gibson Station Cooling Reservoir Emergency Acfion
Plan, Owensville, Indiana
Mr. lienson was responsible for the preparation of an

Entergency Action Plan (EAP) tbot could be implemented in

the event of a faifure of the 3000-acre Gibson cooling

reservair. ihe EAP included the unalysis of various foilure

scenarios and the subsequent area inundated by the failure.

Flood Control and Drainage Management
Wm. H. Zimmer Landfill, Clermont County, Ohio
Performed design for the control of surface watcr within Ihe
rmmer fGD Landfill. Dosign included diversion berms,

chonnefs, and a sed(mentation pond.

Mallard Pond Erosion Control, Fairfield County, Ohio
Mr. Hen.son was responsible for the preparation of plans and
specifications for the construction of bank protection for a
drainage ditch that was eroding an adjacent pond
embankment. The design included the use of an erosion

control niat and rock riprap protectiori in various areas. Mr.

Henson compteted the applications and obtained permits os
required under 5ection 401 and 404 Clean Woler Act. Mr.
Hensorr olso facilitated the bidding process for the client and
oversaw the construction of the project.

American Electric Power Floodplain Permits, Ohio and
West Virginia
On three separate occasions American Electric Power has

cnntacted with Stantec to assist with Noodptain permitting

issues for expansions of exisfing facilities. Stantec assisted
AEP with floodplain pernrilting by evalualing multiple

alternalives for several landfill expansions as well as several

the construction of river cells within the floodway. Work was

completed for facilities in both Ohio and West Virg'rnio. Mr.

Nenson oversaw all work completed for these projects and

coordinated with the FEMA group thot reviews LeYers of Map

Revisions (LOMRs).

Hydrologic / Hydraulic Assessments

M.L. "Red" Trabue Park, Dublin, Ohio
Mr. Henson was responsible for performing Hydrologic and
Hydraulic computations and eadhwork batance computations
to assisf the fondscape architects in sform water management

for the design of wetlands and ponds for lhe pork.

Stormwater Sewers and Forcemains
Storm Sewer Modeling and Evaluation, Marion Road

Area, Columbus, Ohio
Some porlions of the Marion Road area storm water system

do not have sufficient capacity, and include combined sewers

that need to be separated. Mr. Henson performed SWMM

modeling in order to evaluate alternative sewer designs for

separating combined flow and increasing sewer capacity.

Storm Sewer System Design, Skyline Drive Subdivision,
Columbus, Ohio
Mr. Henson oversaw the design of a storm sewer system for a
7 950's residential development. Residents experienceiocal

flooding problems as a result of the flat fopography and the
limiled capacity of the existing storm droins.

Watershed Planning
Hellbranch Watershed Forum Action Plan, Franklin

County, Ohio

Mr. Henson was the project manager responsible overseeing
a team of Engineers, Scientists and GIS professionals guiding
the develapmenf of the watershed actlonplan for the
Hellbranch Watershed. 1-lydrologic and Hydraulic analyses
for existing condilions and several possible future conditions

* denotes projects completed with other firms
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were conducted in order perform an impact analysis to

determine fhe effects that urbanization will have on the

watershed. Mr. Henson has also been responsible for

undertaking the cost effectiveness and incremental cost

analyses for the various ecosystem restoration alternatives

identified for the restoration sites in Ihe watershed. Potential

restoratian sifes were identified through a geomorphic

assessment and a wetlands inventory. The geomorphic -

assessment included the characterization of themajor streams

in fhe watershed and the identification of problem areas that

could be viable candidates for stream restorotion efforts, as

well as a characterization of the riparian areas surrounding

Jlie sfreams. The wetfands invenfory included the identification

of existing wetlands along with significant areas of hydric

soils that would support future wetlands- Specific ecosystem

restoration alternattves were developed for one chosen

restoration sife and these alternatives were evaluated through

the cost effectiveness and inerementol cost analyses as

required by the Army Corps of Engineers. Ecofogicai benefits

have been calcufafed for wetlands using Ohio Rapid

Assessment Method jORAM) scores, and for streams, the

ecological unit usedis the Quolifative Habifat Evaluation

Index (QHEIj score.

* denotes projecls completed widt olher firms



MERCER AND AUGLAIZE COUNTIES, OHIO

Case Leasing and Rental, Inc. Property
Gelina, Ohio

Sehottenstein Zox & Dunn Co., LPA
250 4Vest Sireet^
Columbus, Ohio 43215

ADDENDUM TO THE

HYDROLOGICAND HYDRAULIC ANALYSIS
GRAND LAKE ST. MARYS DISCHARGE TO BEAVER CREEK

!QONESTOGA-ROVERS & ASSOCIATES

4415 S. Sherwood ForestBivd.
Beton Rouge, LA 70816



ADDENDUM TO THE

HYDROLOGIC AND HYDRAULIC ANALYSIS
GRAND LAKE ST. MARYS DISCHARGE TO BEAVER CREEK

MERCER AND AUGLAIZE COUNTIES , OHIO

Case Leasing and Rental, Inc. Property
Celina, Ohio

Prepared for:

Schottenstein Zox & Dunn Co., LPA

250 West Street
Columbus, Ohio 43215

NoVEMBER 2006 CONES'rOGA-ROVERS & ASSOCIATES

4915 S. Sherwood ForestBlvd.
Baton Rouge, LA 70816



TABLE OF CONTENTS

EXECUTIVE SUMMARY .................. .................. ............ ..................... ............. ................ ...... ........... 1

BACKGROUND .................................................................................................................................. 2

ADDITIONAL ANALYSIS PERFORMED BY CRA ....................................................................... 3

ANALYSIS OF DOYLE HARTMAN'S REPORT AND METHODOLOGY ................................5 r

CONCLUSION ...................................... _........................ ................................ .................................... 7

LIST OF FIGURES
(Following Text)

FIGURE 1a and lb MARCH/APRIL 1913 STORM EVENT FLOOD INUNDATION MAP

FIGURE 2a and 2b DECEMBER/JANUARY 1990 STORM EVENT FLOOD
INUNDATION MAP

FIGURE 3a and 3b MAY 1943 STORM EVENT FLOOD INUNDATION MAP

FIGURE 4a and 4b MAY 1981 STORM EVENT FLOOD INUNDATION MAP

FIGURE 5a and 5b JULY 1992 STORM EVENT FLOOD INUNDATION MAP

FIGURE 6a and 6b JUNE/JULY 1993 STORM EVENT FLOOD INUNDATION MAP

FIGURE 7a and 7b JUNE/JULY 2003 STORM EVENT FLOOD INUNDATION MAP

FIGURE 8a and 8b DECEMBER 2003 STORM EVENT FLOOD INUNDATION MAP

FIGURE 9a and 9b JANUARY 2005 STORM EVENT FLOOD INUNDATION MAP

FIGURE 10a and lOb JUNE 2006 STORM EVENT FLOOD INUNDATION MAP



LIST OF TABLES
(Following Text)

TABLE 1 MODEL RESULTS FOR HISTORICAL STORM EVENTS

TABLE 2 SUMMARY OF LAKE SURFACE LEVEL MEASUREMENT DATA

LIST OF APPENDICES

APPENDIX A LAKE GAUGE SURVEY RESULTS

APPENDIX B LAKE ELEVATION DATA

API'ENDIX C REVISED FIGURE 3 FROM THE CRA MAY 2006 REPORT



EXECUTIVE SUMMARY

This addendum report was prepared as a supplement to the May, 2006 report, Hydrotogic and

Hydraulic Analysis Grand Lake St. Marys Discharge to Beaver Creek, Mercer and Auglaize Counties,

Otiio prepared by Conestoga-Rovers & Associates (CRA).

The CRA May 2006 Report evaluated the impact of the replacement of the spillway at Grand

Lake St. Marys (GLSM) on flooding along Beaver Creek and analyzed nine severe historical

storm events between 1913 and 2006. The modeling of these storin events was conducted using

the historical rainfall data in the GLSM area. The discharge of water over the 39.4-foot spillway

was compared to the discharge of water over the 500-foot spillway installed in 1997. The

purpose of this analysis was to detennine whether and to what exte t the design and

construcfion of the 1997 spillway affected the frequency and severity of flooding on properties

(and specifically the Case property) along Beaver Creek.

After the trial of this matter was continued on August 29, 2006, CRA was finally able to obtain

accurate GLSM lake level data from 1927 to 2006. Using this information, CRA was able to

coniplete a more accurate analysis of historical storm events. A total of sixteen severe storm

events were analyzed to determine the potential for flooding along Beaver Creek. The

additional analysis by CRA, using the best available data, demonstrates that never during the

entire period of record did the 39.4-foot spillway cause the Case sports complex to flood.

However, the 500-foot spillway would have caused the Case property, and nunierous other

properties, to flood ten (10) times.

Contrary to accepted engineering practice, ODNR did not consider and/or model actual

historical rainfall data or historical lake elevations during the development and implementation

of its plan to manage the probable maximum flood through GLSM. Had ODNR completed

such an evaluation, they would have known that their decision to replace the 39.4-foot spillway

witli their 500-foot spillway would cause - indeed, has now four times since its installation

caused (July and December, 2003; January 2005; and June 2006)1 - severe flooding in Beaver

Creek and the nearby properties. ODNR's design and installation of the existing 500-foot

spillway is indefensibte. Feasible alternatives were and are available to ODNR, but these

altenlatives were not employed. If ODNR does not take action to correct its mistake, flooding

along Beaver Creek will continue to occur.

' Refer to Table 1 and Figures 7a and 76 tlirough 10a and 10b.

I CoNFSrocA-RovERs & AssociATEs



BACKGROUND

A. The CRA May 2006 Report and Efforts to Obtain Lake Level Data Prior to

August28,2006

The CRA May 2006 Report analyzed ODNR lake level data (reporteci in feet above nlean sea

level, msl) between 1927 and 1978, that was provided to CRA by the Louisville District Arniy

Corps of Engineers (USACE). In addition, ODNR directly provided to CRA lake level

nleasurements (reported as ± inches above an ambiguously described elevation2) that it had

collected between 1972 and 2006, as well as some field notes that purported to explain how to

translate ODNR's measurements into a standard elevation (i.e., feet msl). Prior to the August

28, 2006 trial, Case (both through its counsel and CRA) repeatedly contacted ODNR in an

attempt to obtain clarification of the ODNR measurement technique and field notes, but was

never able to obtain this clarification. As a result, CRA did tlot have accurate lake elevations

and completed its historical storm modeling for the May 2006 Report using historical recorded

rainfall data.

B. The August 28-29, 2006 Trial

On August 28, 2006, Dr. Pressley Campbell testified on behalf of Case regard'ulg the impact of

the replacement of the western spillway at GLSM on flooding along Beaver Creek. During the

testimony of ODNR's witness, Doyle I Iartman, it was learned that Hartman was relying on lake

level data-provided to him only a couple of days before trial-that was never provided

and/or explained to Case's counsel or CRA prior to trial. On the basis of this data, IIarttnan

criticized the CRA modeling of historical storms because CRA's modeling was not performed

using GLSM lake levels. As a result, the trial was postponed to.allow Case to take tlecessary

steps to obtain accurate lake level data. CRA traveled to GLSM on August 29th and met Mr.

Steven Dorsten of ODNR to observe and photograph the CLSM gauge located on the eastern

2 During the deposition of Steve Dorsten ort Septeinber 8, 2006, ODNR's lake measurement practices were revealed. According tu

Dorsten- whose understanding of the mathemarics involved is based solely on the oral history provided hini by his long-departed

supervisor-ODNR collects measurements at one of three lake gauges, not all of whiclr are at the same elevation, in ± inches of the

"0" marking on the gauge. For readings collected prior to July 1988, 3 inches were to be added to the readuig. For readings

collected after July 1998, 7 inches were to bc added to the reading. The basis for the addition of 3 inches to the measurement was

that when the casterrt outlet structure gauge was installed in approximately 1940, it was reportedly installed 2.78 inches below the

crest of the 39.4-foot spillway and since the elevation of the spillway crest was known, one could back-calculate the lake elevation.

The measurements began adding 7 inchesbecause in July 1988 the crc,t of the 39.4-foot spillway was raised by approximately 4

inches, so 7 inches were needed in the back-calculation procedure.

2 CONE5TOGA-ROVHRS & AS9OCIA'Cfs



outlet structure. Dorsten was personally responsible for recording measurements from the
GLSM gauges since 1976.

C. Survey of the Lake Gauges

On September 8, 2006, Mr. Dorsten was deposed and testified that there are tluee different

gauges at GLSM. Dorsten also testified that the elevation of the gauges was not known by

ODNR; specifically, that no survey of any of the existing gauges (to determine if they were

accurately measuring the elevation of the lake) was to be found in ODNR's files. Accordingly,

ODNR and Case jointly arranged for the completion of a survey of the elevation of the three

gauges by a licensed professional land surveyor. On September 19, 2006 Lee Surveying, Inc., of

Bellefontaine, Ohio, completed this survey, the results of which are attached as Appendix A.

The survey revealed that the gauges were not at the elevations ascribed to them by ODNR,

meaning that the GLSM lake levels have been consistently under-reported by ODNR.

ADDITIONAL ANALYSIS PERFORMED BY CRA

In order to accurately determine the lake levels between 1927 and 2006 and complete an

accurate analysis of the impact of the spillway replacement, CRA completed the following tasks:

(1) CRA calculated the CLSM lake levels for the period April 1, 1927 to August 21, 2006

based upon the actual elevation of the three lake gauges at GLSM, as deterntined by the survey.

The survey demonstrates that the lake elevations reported by ODNR for the last seventy-nine

years were less than the actual Iake elevations. The lake elevation data are attached in
Appendix B.

(2) Using the correct historical lake levels, CRA calculated the actual discharge of water that

flowed (or would have flowed) over the 39.4-foot spillway and the 500-foot spillway,

respectively, into Beaver Creek between April 1927 and August 2006. 'Phe results of the

calculations are illustrated on Revised Figure 3 attached as Appendix C. Using the accurate

lake levels, this analysis reveals that, had the ODNR-designed 500-foot spillway been

constructed 70 years earlier (in 1927), fifteen storm events between 1927 and 2006 would have

resulted in flow that exceeds the capacity of Beaver Creek, resulting in flooding; an average of
approximately once every five years.

(3) CRA evaluated the rainfall record from 1913 to 2006 and the accurate historical lake

levels from 1927 to 2006 to identify the Mstorical periods where rainfall resulted in high lake

elevations, the factors that can cause severe runoff and flooding in the GLSM area. The

evaluation identified sixteen storm events that had such an impact:

3 CONFSTOGA-RoVERS & ASSOC[ATFS



March/April 1913 June/July 1993
January 1930 February/March 1997
April 1938 July/August 1998
May 1943 May 2002
Feb uary 1950 June/July 2003
April/May 1972 December 2003
May 1981 January 2005
July 1992 June 2006

(4) Using the I-IEC-2 computer model employed by ODNR, CRA determined the water

surface elevation along Beaver Creek that had (or would have) occurred from the discharge

over the 39.4 and 500-foot spillways for the sixteen most significant storm events that occurred

between 1913 and 2006. These results demonstrate that, with the 39.4-foot spillway, the Case

sports complex would not have flooded dnring a single event. However, with the 500-foot

spillway, water in Beaver Creek overflows the channel banks and inundates the Case

property ten times: in 1.913, 1930, 1943, 1981, 1992, 1993, July 2003, December 2003, 2005, and

2006. The results of this modeling are presented on Table 1 and illustrated on Figures 1a and lb

tlirough 10a and 10b.

(5) CRA completed an analysis of the lake levels from 1927 thxough 1997-when ODNR
ceased managing lake levels-and 1997 through 2006, when ODNR no longer managed lake
levels. The results of the lake level analysis are presented on Table 2. The results follow:

o Since 1997, 73.3 percent of the measurements taken reflect lake level elevations above

870.6 feet msl, the elevation at which water overflows the 50-foot long notch in the

spiliway and enters Beaver Creek. Before 1997, the lake level was above 870.6 feet

for only 21.4 percent of the measurements.

o Since 1997, 26.3 percent of the measurements collected reflect lake level elevations

above 871.5 feet msl, the elevation at which water overflows the entire 500-foot

length of the spillway. Before 1997, the lake level was above 871.5 feet for only 2.4

percent of the measureinents.

o Since "1997, 10 percent of the measurements taken reflect lake level elevations above

871,8 feet msl, the lake elevation at which the 500-foot spillway discharges a quantity

of water that will overflow the Beaver Creek channel bank.s at the Case property.

Before 1997, the lake level exceeded 871.8 feet for only 1 percent of the

measurements.

As evident above, since the construction of the 500-foot spillway in 1997, the lake levels of

GLSM are consistently and significantly higher than historically. When the lake level of GLSM

is above 870.6 feet msl, water is discharguig into Beaver Creek. If the lake is at or above that
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elevation when a storm event occurs, the storm is more likely to cause flooding in Beaver Creek,

regardless of the size of the event; and the higher the initial lake elevation, the more dramatic

the impact will be. The combination of the 500-foot spillway and the ODNR policy of not

managing the lake levels drastically increases the risk of flooding for downstream property

owners. This risk has become reality four times since the construction of the 500-foot spillway,
(July and December, 2003; January 2005; and June 2006)3.

For example, on July 2, 2003, three days before the storm began that inundated Case, the

elevation of the lake was 871.2 feet msl, more than seven (7) inches above the notch (870.6 feet).

For the December, 2003 event, the initial lake elevation was 871.7 feet msl, more than one foot

above the notch and two inches higher than the remaining 450 feet of the spillway (871.5 feet).

ANALYSIS OF DOYLE HARTMAN'S REPORT AND METHODOLOGY

During his tesfinrony on August 28, 2006 and in his report dated July 14, 2006, Mr. Hartman

implied that the frequency and severity of flooding in Beaver Creek resulting form the 1997

spillway replacement are mininral. However, when CRA evaluated the new lake elevations, in

conjunction with the historical rainfall information, the analysis disclosed that I-Iartinan s

conclusions are not supported by the data. (Indeed,.the potential for flooding in Beaver Creek

as a result of the 500-foot spillway installation is far more severe than initially reported in the

May 2006 CRA report.) CRA examined Hartman's methodology to determine why his

calculations of the frequency and severity of flooding in Beaver Creek underestimated the

problem. To that end, CRA obtained and evaluated the I-IEC-HMS and HEC-RAS models used
by Hartman.

A. Hartman's Use of a 24-Hour Duration Storm Event

Hartman used a 24-hour duration storm event in his modeling and analysis to predict the

magnitude of flooding that would be caused by ODNR's 500-foot spillway. However, Hartman

did not examine the historical record to determine if his selection of the 24-hour duration event

corresponded with recorded storm durations of the past. It does not. The storm event

durations fllat have historically resulted in the most severe flow in Beaver Creek were 72-hour,

and longer events. Hartman's selection and use of the 24-hour duration event misleadingly

suggests that the severity of flooding in Beaver Creek caused by the 1997 spillway is

significantly less than what the Creek and adjoining properties experience during the numerous

storm events that exceed 24 hours. His model does not accurately reflect the conditions of the
GLSM area.

° Refer to Table I and Figures 7a and 7b through 10a and lOb.
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B. The Flaws in Hartman's Model

The models used by Hartman, HEC-I-IMS and HEC-RAS, were developed by the U.S. Army

Corps of Engineers, which also proinulgated guidance for the proper use of the models.

Hartrnan's modeling deviated from the Army Corps of Engineers guidance in, at least, two key

respects:

(1) Hartman modeled the 2003 storm event to determine the potential flooding along

Beaver Creek. However, during modeling, Hartrnan used the precipitation data froni only one

meteorological station (Coldwater), rather than using the HEC-recommended method that

prescribes the use of all available records at multiple stations. Hartman states in his Jiily 14,

2006 report, "there were not enough detailed data to accurately determine the actual amount

and distribution of rainfall in the various segments of the overall watershed." This is not true.

Seven National Oceanic & Atmospheric Administration (NOAA) meteorological stations are

located within a 35-mile radius of the westem spillway at GLSM vvith precipitation data dating

back to 1910. Hartman did not input the publicly available rainfall data at the six otlier stations,

including stations at Celina and St. Marys. Instead Hartman assumed, in constructing his

model, that the amount of rainfall recorded at the Coldwater station was the amount of rainfall

that fell over the entire 296 square mile drainage basin he used in his model. That is not what

happened. The distribution of rainfall, as recorded by the seven stations, was not similar to the

distribution used by Hartman in his inodeling.

Standard modeling practice is to collect the available data including rainfall, streamflow, and

lake levels, and input this knowtl recorded data into the model. Once the model is set up with

the known data, unknown variables, such as soil conditions and antecedent moisture

conditions, can be adjusted in an attempt to match actual recorded conditions such as, in this

instance, the flood elevations measured during the 2003 flood. It violates standard practice and

common sense to adjust the known, recorded data such as rainfall, as Flartman did. For his

model, Hartman admits that he selected a rainfall amount from one location and assumed it

was dishibuted uniformly over 296 square miles, "Although the actual rainfall distribution

varied widely across the entire watershed, a uniform distribution was assumed in the entire

watershed analysis." This is a gross misuse of the modeling process. The results from a model

that bases its conclusions on inaccurate depictions of known, recorded conditions, such as the

amount of rainfall and rainfall distribution, is not credible.

(2) Hartman modeled the 2003 storm event using the methodology described above. His

conclusion was that the flood elevations in Beaver Creek immediately downstream of GLSM

were approximately 861 feet msl for the 500-foot spillway and approximately 857.5 feet msl for

the 39.4-foot spillway. This is approximately a 3.5 foot difference in elevation as a result of the

replacement of the spillway as stated by Hartntian in his July 2006 Report. The Mercer County

Engineers Office surveyed the 2003 flood elevation on July 9, 2003 during the flooding, directly
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downstream of the 500-foot spillway and determined the flood elevation to be 861.8 feet msl.

This differs from Hartman's model by approximately 0.8 feet. Therefore, the model used by

Hartman underestimates the amount of flooding that occurred in 2003 at the Case property and

likely also underestimates-the amount of flooding caused by other storms. There is no

indication that Hartman made an attempt to verify the accuracy of his model by comparing the

model output to recorded flood elevations, as standard engineering practice dictates.

CONCLUSION

The use of accurate historic lake elevations in the calculations and modeling of discharge into

Beaver Creek from GLSM demonstrates fllat the potential for flooding as a result of the

installation of the 500-foot spillway is substantially worse than originally reported in the CRA

May 2006 Report, which used precipitation data to predict flooding. Iiowever, because ODNR

failed to consider and analyze historical lake level data or precipitation data-as is standard

engineering practice-, it did tiot realize that the installation of the 500-foot spillway would

cause, and now has repeatedly caused, frequent and severe flooding in Beaver Creek, and ttte

surrounding properties (itrcluding the Case property).

The impact of this error has been greatly compounded by ODNR's decision to adopt a laissez

faire approach towards lake level "management"; a decision that was apparently made without

any consideration, or scientific analysis, of the effect that this decision would have, and has had,

on Case and the people living and working in the vicinity of Beaver Creek.

As stated in CRA's earlier report and in the testimony of Dr. Campbell, ODNR had feasible

alternatives available in 1997 to prevent GLSM from overtopping the embankments separating

the lake from the City of Celina, without sacrificing the property and endangering the safety of

the residents near Beaver Creek. ODNR failed to utilize those measures. It has also failed to

take the sinlple measure of opening the gates in the spillways, as necessary, to avoid the risk

that higher lake elevations have on flooding. ODNR's actions, omissions and practices, as

described in this Report, do not comport with accepted engineering standards.

All of which is Respectfully Subniitted,

CONESTOGA-ROVERS & ASSOCIATES

Pressley L. Campbell, Ph.D., PE

Ohio PE 5668"1
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Recorded Pool Levels durring non managed months - pre spiliway

modlficatlon

Average Gage Measurement is 5.00 in.
Average Poel Level Is 870.72 NGVD

Month nate Gage Measurement Gage Ln<ation

7 7/1/1988 -10 EB

7 7/2/1988 -10.5 E9

7 7/3/1988 -10.5 EB

7 7/4/1988 -11 E8

7 7/5/1986 -11.5 EB

7 7/6/1988 -12 EB

7 7/7/1988 -12 EB

7 7/8/1988 -12.5 E8

7 7/9/1988 -12.5 EB

7 7/10/1988 -12.5 EB

7 7/11/1988 -12.5 EB

7 7/12/1988 -12.5 EB

7 7/13/1988 -12.5 EB

7 7/14/1988 -13 EB

7 7/15/1988 -13 EB

7 7/16/1988 -13 EB

7 7/17/1988 -13.5 EB

7 7/18/1988 -14 EB

7 7/19/1988 -13 E8

7 7/20/1988 -12.5 EBI

7 7/21/1988 -12 EB'

7 7/22/1988 -12 EB

7 7/23/1988 -12 EB

7 7/24/1988 -12 EB

7 7/25/1988 -12 EB

7 7/26/1988 -12 EB

7 7/27/1988 -12 EB

7 7/28/1988 -12 EB

7 7/29/1988 -12 E0

7 7/30/1988 -12.5 EB

7 7/31/1988 -12.5 EB

8 8/1/1988 -12.5 E8

8 8/2/1988 -13 EB

8 8/3/1988 -13 EB

8 8/4/1988 -13.5 EB

8 8/5/1988 -13.5 EB

8 8/6/1988 -14 EB

8 8/7/1988 -14 EB

8 8/8/19B8 14 EB

e B/9/1988 -14.7 EB

8 8/10/1988 -14,5 EB

8 8/11/1988 -14.5 EB

8 8/12/1988 -15 EB

8 8/13/1988 -15 ES

8 8/14/1988 -15.5 EB

8 8/15/1988 -15.5 ES

8 8/16/1988 -15.5 ES

8 8/17/1988 -15.5 EB

8 8/18/1988 -15.5 EB

8 8/19/1988 -14.5 EB

8 8/20/1988 -14.5 EB

8 8/21/1988 -15 EB

8 8/22/1988 -15 EB

8 8/23/1988 -15 EB

S 8/24/1988 -15 EB

8 8/25/1988 -15 EB

8 3/26/1988 -15 EB

8 8/27/1988 -15 E9

8 8/28/1988 -15 EB

8 8/29/1988 -15 EB

8 8/30/1988 -15 EB

8 8/31/1988 -15 EB

9 9/1/1988 -16 EB

9 9/2/1988 -16 EB

9 9/3/1988 -16 EB

9 9/4/1988 -16 EB

9 9/5/1988 -16 EB

9 9/6/1988 -16 EB

9 9/7/1988 -16 EB

9 9/8/1988 -16 E0

9 9/9/1988 -16.5 EB

9 9/10/1988 -16.5 E6

Recorded Pool Levels durring non managed months' - post

spillway modification

ta nixr wh lla me puel wea om aame N mto a gea Jvnng I hie ce ne^, mn rm m i M

ewwly manageL monroewae mmwsL ineNe^ rommfare evnllhr Wne[of nw

Average Gage Measurement is 7.42 in.

Average Pool Level is 870.96 NGVD

Month Date Gage MeaSUrement GageLocetlon PoolLevel

869.47 4 4/4/1998 15 EB 871.56

869.43 4 4/6/1998 16 EB 871.64

869.43 4 4/15/1998 17 EB 871.72

869.39 4 4/20/1998 16 EB 871.64

869.35 4 4/21/1998 14 EB 871.47

869.31 5 S/4/1998 14 EB 871.47

869.31 5 5/20/1998 11.5 EB 871.27

869.27 5 5/29/1998 11 EB 871.22

869.27 6 6/15/1998 18 EB 871.81

869.27 6 6/22/1998 17 EB 871.72

869.27 6 6/29/1998 16 EB 871.64

869.27 7 7/6/1998 14 EB 871.47

869.27 7 719/1998 15 EB 871.56

869.22 7 7/14/1998 13 E8 871.39

869.22 7 7/16/1998 12 ES 871.31

869.22 7 7/20/1998 12 EB 871.31

869.18 7 7/23/1998 21 EB 872.06

869.14 7 7/27/1998 18 EB 871.81

869.22 8 8/4/1998 13 EB 871.39

869.27 8 8/5/1998 16 EB 871.64

869.31 8 8/6/1998 18 EB 871.81

869.31 8 8/7/1998 21 E6 872.06

869.31 8 8/10/1998 18 EB 871.81

869.31 8 8/17/1998 14 EB 871.47

869.31 8 8/19/1998 12 EB 871.31

869.31 8 8/25/1998 10 EB 871.14

869.31 8 8,>1/1998 8 EB 871197

869.31 9 9/10i1998 6 E8 870.81

869.31 9 9/21,'1998 5 EB 870.72

869.27 9 9,'29/1998 3 EB 870.56

869.27 10 10/16/1998 2 EB 870.47

869.27 10 10/26/1998 1 EB 870.39

869.22 10 10130/1998 1 EB 870.39

869.22 4 4/7/1999 12 ES 871.31

869.18 4 4/13/1999 11 ES 871.22

869.18 4 4/19/1999 12 EB 871.31

869.14 4 4/26/1999 12 EB 871.31

869.14 4 4/30/1999 15 EB 87156

869.14 5 5/3/1999 13 EB 871.39

869.08 5 5/1.0/1999 11 EB 871-22

869.1 5 5/12/1999 11 EB 871.22

869.1 5 5/18/1999 11 EB 871.22

869.06 5 5/26/1999 10 EB 871.14

869.06 5 5/28/1999 9 EB 871.06

869.02 6 6/8/1999 S EB 870.97

869.02 6 6/9/1999, 7 EB . 870.89

869.02 6 6/21/1999 5 EB 870.72

869.02 6 6/28/1999 5 EB 870.72

869.02 7 7/6/1999 3 EB 870.S6

869.1 7 7/13/1999 0 E8 87031

869.1 7 7/19/1999 0 E8 870.31

869.06 7 7/23/1999 -2 E8 570.14

869.06 7 7/30/1999 -2 Ee 870.14

869.06 8 8/9/1999 -5 EB 869.89

869.06 8 8/12/1999 -6 ES 869.81

869.06 8 8/24/1999 -8 EB 869.64

B69.06 9 9/1;1999 -10 EB 869.47

8i9.06 9 9/3/1999 -12 EB 869.31

869.06 9 9/10d999 -12 ES 869.31

E69.06 9 9/16/1999 -13 EB 869.22

869.06 9 9/22/1999 44 EB 869.14

869.06 9 9/27/1999 -16 EO 868.97

868.97 10 10/14/1999 -16 ES 868.97

868.97 10 10/13r1999 -16 Ee 868.97

868.97 4 4/1/2000 -18 BH 869.26

868.97 4 4/3/2000 -11 EB 869.39

868.9'/ 4 4/9/2000 -7 EB 869.72

868.97 4 4/17/2090 -12 RH 869.76

868.97 4 4/19/2000 -6 E8 869.81

866.97 4 4/24/2000 -4 EB 869.97

868,93 5 5/1/2000 -11 EB 869.39

868.93 5 5/2/2000 -10 EB 869.47

PoolLevel



Recorded Pool Levels durring non managed months - pre spiliway

modiilcation

Recorded Pool Levels durring non managetl months• - post

spillway modification

nn1. m.1 wnd.1Aapnclwa3n01nNelYmm1eaauaog11.11pevnai.6oRomme

prevlouflYm.n.gedminlhswaseamoveOinoMettO[omparosimlpartlmesaftM

Year

Average Gage Measurement is 5.00 in.

Average Pool Level is 870.72 NGVD

Average Gage Measurement is 7.42 in.

Average PooiLeveiis 870.96 NGVD

Mnnlh Date GageMemurem¢nt GageLOOtlon PooiLevel Momh DaEe GageMeasurement GageLOrazion PoolLevel

9 9/11/1988 -17 EB 868.89 5 5/19/2000 -19.5 BH 869.14

9 9/12/1988 -17 EB 868.89 5 5/22/2000 -11 EB 869.39

9 9/13/1988 -17 EB 868.89 5 5/30/2000 -11 EB 869.39

9 9/14/1988 -16 EB 868.97 6 6/6/2000 .11.5 WB 869.64

9 9/15/1988 -16 EB 868.97 6 6/8/2000 -4 EB 869.97

9 9/16/1988 -16 EB 868.97 6 6/17/2000 -11.5 WB 869.64

9 9/17/1988 -16 EB 868.97 6 6/19/2000 -3 EB 870.06

9 9/18/1988 -16 EB 868.97 6 6/22/2000 -8 WB 869.93

9 9/19/1988 -15.5 EB 869.02 6 6/23/2000 -2 EB 870.14
9 9/20/1988 -15.5 EB 869.02 6 6/27/2000 -7 BH 870.18

9 9/21/1988 45.5 EB 869.02 7 7/10/2000 -2 EB 870.14

9 9/22/1988 -15.5 EB 869.02 7 7/24/2000 -6 EB 869.81

9 9/23/1988 -15.5 EB 869.02 7 7/26/2000 -12.5 WB 869.56

9 9/24/1988 -15.5 EB 869.02 7 7/31/2000 -6 EB 869.81

9 9/25/1988 -15.5 EB 869.02 8 8/3/2000 -6 EB 869.81
9 9/26/1988 -15.5 ES 869.02 8 8/10/2000 -6 EB 869.81

9 9/27/1988 -15.5 EB 869.02 8 8/21/2000 -7.5 EB 869.68

9 9/28/1988 -15.5 EB 869.02 8 8/29/2000 -7 EB 869.72

9 9/29/1988 -15.5 EB 869.02 9 9/1/2000 -14 Bfl 869.6

9 9/30/1988 -15.5 EB 869.02 9 9/7/2000 -9 EB 869.56

10 10/1/1988 -15.5 EB 869.02 9 9/14/2000 -7.5 EB 869.68

10 10/2/1988 -16 EB 868.97 9 9/26/2000 -7 EB 869.72

10 10/3/1988 -16 EB 868.97 10 10/3/2000 -8 Ee 869.64

10 10/4/1988 -16.5 EB 868.93 10 10/5/2000 13.5 WB 871.73

10 10/511988 -16.5 EB 868.93 10 10/6/2000 13 WB 871.68

10 10/6/1988 -17 EB 868.89 10 10/17/2000 -14 WB 869.43

10 10/7/1988 -17.5 EB 868-85 4 4/19/2001 3 WB 870.85

10 10/8/1988 -17.5 EB 868.85 4 4/25/2001 3.5 WB 870.89

10 10/9/1988 -17.5 EB 868.85 5 5/8/2001 S EB 870.97

10 10/10/1988 -17.5 EB 868.85 5 5/15/2001 0.5 BH 870.81

10 10/11/1988 -18 EB 868.81 5 5/16/2001 2 BH 870.93

10 10/12/1988 -18 E8 868.81 5 5/17/2001 3.5 BH 871.06

10 10/13/1988 -18 EB 868.81 5 5/19/2001 5 BH 871.18

10 10/14/1988 -18 E9 868.81 5 5/27/2001 14 ES 871.47

10 10/15/1988 -18 EB 868.81 6 6/4/2001 14 EB 871.47

10 10/16/1988 -18 ER 868.81 6 6/5/2001 7 WB 871.18

10 10/17/1988 -18 EB 868.81 6 6/14/2001 13 EB 871.39

10 10/18/1988 -18 EB 868.81 6 6/19/2001 4.5 BFI 871.14

10 10/19/1988 -18 EB 868.81 6 6/25/2001 10 EB 871.14

10 10/20/1988 -18 EB 868.81 6 6/27/2001 3 WB 870.85

10 10/21/1988 -18 E8 868.81 7 7/6/2001 1.5 WB 870.73

10 10/22/1988 -18 EB 868.81 7 7/15/2001 -0.5 WB 870.56

10 10/23/1988 -18 EB 868.81 7 7/17/2001 6 WB 871.1

10 10/24/1988 -18 EB 868.81 7 7/19/2001 -1 WB 870.52

10 10/25/1988 -18 EO 868.81 7 7/21/2001 0 WB 870.6

10 10/26/1988 -18 EB 868.81 7 7/22/2001 1 W8 870.68

10 10/27/1988 48 EO 868.81 7 7/31/2001 8 E8 870.97

10 10/28/1988 -18 EB 868.81 8 8/4/2001 1 WB 870.68

10 10/29/1988 -18 EB 868.81 8 8/8/2001 -0.5 EB 870.27

10 10/30/1988 -18 Ee 868.81 8 8/13/2001 5.5 EB 870.77

10 10/31/1988 -20 EB 868.64 8 8/23/2001 5 EO 870.72

4 4/1/1989 7 EB 870.89 8 8/27/2001 5 EB 870.72

4 4/2/1989 8 EB 870.97 8 8/29/2001 -2 WB 870.43

4 4/3/1989 9 EB 871.06 9 9/11/2001 3 EB 870.56

4 4/4/1989 10 EB 871.14 9 9/17/2001 2 EB 870.47

4 4/5/1989 11 EB 871.22 10 10/1/2001 3 EB 870.56

4 4/6/1989 13 EB 871.39 10 10/22/2001 7 EB 870.89

4 4/7/1989 13 EB 871.39 4 4/8/2002 17 EB 871.72

4 4/8/1989 13 E0 87139 4 4/10/2002 19 EB 871.89
4 4/9/1989 13 EB 871.39 4 4/13/2002 20 EB 871.97

4 4/10/1989 13 E8 871.39 4 4/17/2002 20 EB 871.97

4 4/11/1989 13.5 EB 871.43 4 4/19/2002 19 EB 871-89

4 4/12/1989 13.5 EB 871.43 4 4/27/2002 16 EB 871.64

4 4/13/1989 13.5 EB 871.43 5 5/1/2002 9 WB 871.35

4 4/14/1989 13.5 EB 871.43 5 5/4/2002 16 EB 871.64

4 4/15/1989 13.5 EB 871.43 5 5/8/2002 8 W8 871.27

4 4/16/1989 13 EB 871.39 5 5/15/2002 20EB 871.97

4 4/17/1989 13 EB 871.39 5 5/2112002 17 EB 871.72

4 4/18/1989 13 EB 871.39 5 5/28/2002 14 EB 871.47

4 4/19/1989 13.5 EB 871.43 5 5/29/2002 16 EB 871.64
4 4/20/1989 13.5 EB 871.43 6 6/7/2002 13 EB 871.39

4 4/21/1989 13 EB 87139 6 6/10/2002 13 EB 871.39



Recorded Pool Levels durring non managed months - pre spillway

modification

Recorded Pool Levels durring non managed months` - post

spillway modifcation

•mte vpalxMne Illo pmlwaa MtemWeN maLagea dwing mb pedod, dau rrom m<

previoulYmanapedmunlMWaSremovedinonle/IOCOmVe" eimillaellme.soltne

yeaf

Average Gage Measurement is 5.00 in.

Average Pool Level is 870.72 NGVD

Average Gage Measurement Is 7.42 in.

Average Pool Level is 870.96 NGVD

Manth Dale GageMeafurement Geg¢ Loeation Vooil¢vel Munth Dete GageMeasurement Gage^tlon PnolLevel

4 4/22/1989 13 EB 871.39 6 6/13/2002 12 EB 871.31
4 4/23/1989 13 EB 871.39 6 6/17/2002 11 EB 871.22
4 4/24/1989 12.5 EB 871.35 6 6/20/2002 10 EB 871.14
4 4/25/1989 12.5 ES 871.35 6 6/21/2002 10 EB 871.14
4 4/26/1989 14 EB 871.47 6 6/28/2002 9 EB 871.06
4 4/27/1989 15 EB 871.56 7 7/1/2002 8 EB 870.97
4 4/28/1989 0 EB $70.31 7 7/15/2002 4 EB 870.64
4 4/29/1989 0 ES 870.31 7 7/23/2002 3 EB 870.56
4 4/30/1989 0 EB 8/0.31 8 8/1/2002 1 EB 870.39
5 5/1/1989 13.5 EB 8/1.43 8 8/5/2002 0 EB 870.31
5 5/2/1989 13 ES 871.39 8 8/6/2002 -6.5 WB 870.06

5 5/3/1989 13 EB 871.39 8 8/14/2002 -8.5 EB 869.6
5 5/4/1989 13 EB 871.39 8 8/26/2002 -3 EB 870.06
5 5/5/1989 13 EB 871.39 9 9/9/2002 -6 EB 869.81
5 5/6/1989 12.5 EB 871.35 9 9/16/2002 -7 EB 869.72
5 5/7/1989 12.5 EB 871.35 9 9/23/2002 -7.5 Eli 669.68
5 5/8/1989 12 EB 871.31 10 10/8/2002 -8 EB 869.64
5 5/9/1989 12 EB 871.31 10 10/15/2002 -8 EB 869.64
5 5/10/1989 12.5 EB 871.35 10 10/22/2002 -8.5 EB 869.6

5 5/11/1989 13 EB 871.39 4 4/13/2003 15 EB 871.56
5 5/12/1989 13 ES 871.39 4 4/20/2003 13 EB 871.39
5 5/13/1989 13 ES 871.39 5 5/6/2003 14 EB 871.47
5 5/14/1989 12.5 EB 871.35 5 5/9/2003 17 EB 871.72
5 5/15/1989 12.5 EB 871.35 5 5/13/2003 19 EB 871.89
5 5/16/1989 12 EB 871.31 5 5/16J2003 18 EB 871.81
5 5/17/1989 12 EB 871.31 7 7/2/2003 11 EB 871.22
5 5/18/1989 12 EB 871.31 7 7/8/2003 24 EB 872.31
5 5/19/1989 12 EB 871.31 7 7/9/2003 28 EB 872.64
5 5/20/1989 12 EB 871.31 7 7/10/2003 28 EB 872.64
5 5/21/1989 12 EB 871.31 7 7/12/2003 20 EB 871.97
5 5/22/1989 12 EB 871.31 7 7/13/2003 20 EB 871.97
5 5/23/1989 12 EB 871.31 7 7/14/2003 20 EB 871.97
5 5/24/1989 12 EB 871.31 7 7/17/2003 17.5 EB 871.77
5 5/25/1989 12 EB 871.31 7 7/22/2003 17 EB 871.72
5 5/26/1989 18 EB 871.81 7 7/24/2003 18 EB 871.81
5 5/27/1989 18 E0 871.81 7 7/25/2003 17 EB 871.72
S 5/28/1989 16 EB 871.81 7 7/29/2003 15.5 EB 871.6
5 5/29/1989 18 EB 871.81 7 7/31/2003 14.5 EB 871.52
5 5/30/1989 18 EB 871.81 8 8/3/2003 19 E8 91.89
5 5/31/1989 18 EB 871.81 8 8/4/2003 19 EB 871.89
6 611/1989 18 EB 871.81 8 8/6/2003 18 EB 871.81
6 6/2/1989 18 EB 871.81 8 8/8/2003 17 EB E71.72

6 6/3/1989 18.5 EB 871.85 8 8/9/2003 16 EB 871,64
6 6/4/1989 18.5 EB 871.85 8 8/10/2003 16 EB 871.64
6 6/5/1989 19 EB 871.89 8 8/11/2003 16 EB 871.64
6 6/6/1989 19.5 EB 871.93 8 8/14/2003 15 EB 871.56
6 6/7/1989 19 EB 871-89 8 8/22/2003 12 EB 871.31
6 6/8/1989 18 EB 871.81 8 8/27/2003 11 EB 871.22
6 6/9/1989 18 EB 871.81 8 8/30/2003 16 EB 871.64
6 6/10/1989 18 EB 871.81 8 8/31/2003 16 EB 871.64
6 6/11/1989 17.5 EB 871.77 9 9/1/2003 16 EB 871.64
6 6/12/1989 17 EB 871.72 9 9/3/2003 18 EB 871.81
6 6/13/1989 16 EB 871.64 9 9/6/2003 15 EB 871.56
6 6/14/1989 15 EB 871.56 9 9/7/2003 15 EB 871.56
6 6/15/1989 14 E6 871.47 9 9/8/2003 15 EB 871.56
6 6/16/1989 13.5 ES 871.43 9 9/10/2003 14 EB 871.47
6 6/17/1989 13 E8 871.39 9 9/12/2003 14 EB 871.47
6 6/18/1989 12.5 EB 871.35 9 9/17/2003 12 EB 871.31
6 6/19/1989 12 EB 871.31 9 9/26/2003 11 EB 871.22
6 6/20/1989 115 EB 871.27 10 10/2/2003 12 EB 871.31
6 6/21/1989 11 ES 871.22 10 10/4/2003 12 EB 871.31
6 6/22/1989 11 E8 871.22 10 10/5/2003 12 EB 871.31
6 6/23/1989 11 EB 871.22 10 10/6/2003 12 EB 871.31
6 6/24/1989 11 EB 871.22 10 10/8/2003 12 EB 871.31
6 6/25/1989 11 EB 871.22 10 10/11/2003 12 ES 871-31

6 6/26/1989 11 EB 811.22 10 10/12/2003 12 E8 871.31
6 6/27/1989 11 ER 87c.22 10 10/13%2003 12 E.B 871.31
6 6/28/1989 11 EB F71.22 10 10/14/2003 12 EB 871.31
6 6/29/1989 11.5 EB 871.27 10 10/2712003 12 EB 871.31
6 6/30/1989 11.5 EB 871.27 4 4/7/2004 13 ER 871.39
7 7/1/1989 11 EB 871.22 4 4/15/2004 12 EB 871.31
7 7/2/1989 11 EB 871.22 5 5/11/2004 10 EB 871.14



Recorded Pool Levels durring non managed months - pre spillway

modification

Recorded Pool Levels durring non managed months' - post

splllway modi8cation

.en.yooiw.vm : ndvm vageCan,inami+Pexoe.aeormmin.

preveuEymaniegeLmenlnawavremwetlin,oNertctomparesimlllertimesoftln

Average Gage Measurement is 5.00 in.

Average Pool Level Is 870.72 NGVD

Average Gage Measurement is 7.42 in.

Average Pool Level is 870.96 NGVD

Munth pata Gage Measurement Gagetocation PonlLevel Month pate Gage M¢aiurement Gage L4catlnn P4olLevel

7 7/3/1989 10.5 EB 871.18 6 6/3/2004 10 EB 871.14

7 7/4/1989 10.5 E8 871.18 6 6/13/2004 14 EB 871.47

7 7/5/1989 10 EB 871.14 6 6/16/2004 16 EB 871.64

7 7/6/1989 10 EB 871.14 6 6/23/2004 15 EB 871.56

7 7/7/1989 10 EB 871.14 6 6/30/2004 13 EB 871.39

7 7/8/1989 10 EB 871.14 7 7/9/2004 10 EB 871.14

7 7/9/1989 10 ES 871.14 7 7/17/2004 8 E8 870.97

7 7110/1989 10 EB 871.14 7 7/18/2004 8 E9 870.97

7 7/11/1989 10 EB 871.14 7 7/19/2004 8 E9 870.97

7 7/12/1989 9.5 EB 871.1 7 7/28/2004 8 EB 870.97

7 7/13/1989 9.5 EB 871.1 8 8/3/2004 8 EB 870.97

7 7/14/1989 9.5 EB 871.1 8 8/14/2004 6 EB 870.81

7 7/15/1989 9 EB 871.06 8 8/15/2004 6 EB 870.81

7 7/16/1989 9 EB 871.06 8 8/16/2004 6 ES 870.81

7 7/17/1989 14 EB 871.47 8 8/21/2004 6 E8 870.81

7 7/18/1989 16.5 EB 871.68 8 8/22/2004 6 E8 870.81
7 7/19/1989 17 ES 871.72 8 8/23/2004 6 EB 870.81

7 7/20/1989 17 EB 871.72 8 8/31/2004 6 E8 870.81

7 7/21/1989 16.5 EB 871.68 9 9/10/2004 4 EB 870.64

7 7/22/1989 17 EB 871.72 9 9/21/2004 2 EB 870.47

7 7/23/1989 17 EB 871.72 10 10/7/2004 0 EB 870.31

7 7/24/1989 16.5 EB 871.68 10 10/21/2004 0 EB 870.31

7 7/25/1989 16 EB 871.64 4 4/4/2005 14 E8 871.47

7 7/26/1989 16 EB 871.64 4 4/22/2005 12 EB 871.31
7 7/27/1989 16 ER 871.64 4 4/26/2005 18 EB 871.81
7 7/28/1989 15.5 EB 871.6 4 4/28/2005 18 EB 871.81

7 7/29/1989 15.5 EB 971.6 5 5/8/2005 15 E6 871.56

7 7/30/19B9 15 EB 871.56 5 5/11/2005 14 EB 871.47
7 7/31/19B9 14 EB 871.47 5 5/16/2005 16 EB 871.64
8 8/1/1989 13.5 EB 871.43 5 5/17/2005 12 EB 871.31

8 8/2/1989 13 EB 871.39 5 5/26/2005 12 EB 871.31
8 8/311989 13 E6 871.39 5 5/31/2005 10 EB 871.14
8 8/4/1989 12.S EB 871.35 6 6/7/2005 10 EB 871.14
8 8/5/1989 12.5 EB 871.35 6 6/21/2005 7 EB 870.89
8 8/6/1989 12 EB 871.31 6 6/28/2005 5 EB 670.72

8 8/7/1989 12 EB 871.31 6 6/30/2005 8 EB 870.97
8 8/8/1989 11 EB 871.22 7 7/8/2005 6 EB 870.81
B 8/9/19B9 10.5 EB 871.18 7 7/15/2005 4 EB 870.64
8 3/10/1989 10 EB 871.14 7 7/28/2005 4 EB 870.64
8 8/11/1989 9.5 EB 871.1 8 8/2/2005 2 EB 870.47

8 8/12/1989 9 ES 871.06 8 8/17/2005 1 EB 870.39
B 8/13/1989 8.5 EB 871.02 8 8/26/2005 -1 EB 870.22
8 8/14/1989 8 EB 870.97 8 8/29/2005 -2 EB 870.14
8 8/15/1989 8 E8 870.97 9 9/1/2005 0 EB 870.31
8 8/16/1989 8 EB 870.97 9 9/13/2005 -1 EB 870.22
8 8/17/1989 7.5 EB 870.93 9 9/21/2005 0 EB . 870.31

8 8/18/1989 7.5 EB 870.93 9 9/24/2005 2 EB 870.47
8 8/19/1989 7 EB 870.89 9 9/30/2005 8 EB 870.97
8 8/20/1989 6.5 EB 870.85 10 10/4/2005 7 EB 870.89
8 8/21/1989 6 EB 870.81 10 10/13/2005 6 E9 870.81

8 8/22/1989 5.5 Ee 870.77 10 10/27/2005 7 EB 870.89
8 8/23/1989 5.5 EB 870.77 4 4/15/2006 16 EB 871.64
8 8/24/1989 5.5 Es 870.77 4 4/20/2006 15 EB 871.56
B 8/25/1989 5 E6 870.72 5 5/3/2006 12 ES 871.31

8 8/26/1989 5 Ee 870.72 5 5/6/2006 - 12 EB 871.31
8 8/27/1989 4 ES 870.64 5 5/7/2006 12 EB 871.31
8 8/28/1989 4 EB 870.64 5 5/8/2006 12 EB 871.31
8 8/29/1989 4 EB 870.64 5 5/13/2006 16 EB 871.64
8 8/30/1989 4 EB 870.64 5 5114/2006 16 EB 871.64
8 8/31/1989 4 EB 870.64 5 5/15/2006 16 EB 871.64
9 9/1/1989 3.5 EB 870.6 5 5/23/2006 15 EB 871.56

9 9/2/1989 3.5 EB 870.6 6 6/3/2006 25 EB 872.39
9 9/3/1989 3.5 EB 870.6 6 6/4/2006 21 EB 872.06
9 9/4/1989 3 EB 870.5F. 6 6/5/2006 21 EB 872.06
9 9/5/1989 3 EB 870.56 6 6/8/2006 20 EB 871.97
9 9/6/1989 2.5 EB 870.52 6 6/10/2006 18 EO 871.81
9 9/7/1989 2 EB 870.47 6 6/11/2006 18 EO 871.81
9 9/8/1989 2 EB 870.47 6 6/1.2/2006 18 EB 871.81
9 9/9/1989 2 EB 870.47 6 6/14r'2006 17 EB 871.72

9 9/10/1989 2 EB 810,47 6 6/20,2006 14 EB 871.47

9 9/11/1989 2 EO 81047 6 6/23/2006 15 EB 871.56
9 9/12/1989 2 EB 870.47 6 6/26/2006 14 ES 871.47



Recorded Pool Levels durringnon managed months - pre spillway

modifcation

Recorded Pool Levels durring non managed months* - post

splilway modification
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Average Gage Measurement is 5.00 in.
Average Pool Level Is 870.72 NGVD

Average Gage Measuremcnt is 7.42 in.

Average Pool Level is 870.96 NGVD

Montt Oate GageMeasurement Gagelocatlan Poollevel MnntM1 Oate Gage Measurement GageUocation Pooilevel

9 9/13/1989 2 EB 870.47 7 7/7/2006 10 EB 871.14

9 9/14/1989 2 EB 870.47 7 7/13/2006 10 EB 871.14

9 9/15/1989 3 EB 870.56 7 7/19/2006 10 EB 871.14
9 9/16/1989 3.5 EB 870.6 7 7/22/2006 9 EB 871.06
9 9/17/1989 3.5 EB 870.6 7 7/23/2006 9 EB 871.06
9 9/18/1989 4 EB 870.64 7 7/24/2006 9 EB 871.06

9 9/19/1989 4 EB 870.64 8 8/3/2006 14 EB 871.47

9 9/20/1989 4 ES 870.64 8 8/10/2006 11 ER 971.22
9 9/21/1989 4 ES 870.64 8 8/17/2006 8 EB 870.97
9 9/22/1989 4 EB 870.e4 8 8/19/2006 8 EB 870.97

9 9/23/1989 4 EB 870.64 8 8/20/2006 8 EB 870.97
9 9/24/1989 4 EB 870.64 8 8/21/2006 8 EB 870.97
9 9/25/1989 4 EB 870.64 Average 7.42 870.96
9 9/26/1989 4 EB 870.64
9 9/27/1989 4 EB 870.64
9 9/28/1989 4 EB 870.64
9 9/29/1989 3 EB 870.56
9 9/30/1989 3 EB 870.56

10 10/1/1989 3.5 EB 870.6
10 10/2/1989 3.5 EB 870.6
10 10/3/1989 3 EB 870.56
10 10/4/1989 3 EB 870.56
10 10/5/1989 2.5 EB 870.52
10 10/6/1989 2.5 EB 870.52

10 10/7/1989 2 EB 870.47
10 10/8/1989 1.5 EB 870.43

10 10/9/1989 1.5 ES 870.43

10 10/10/1989 0 EB 870.31

10 10/11/1989 0 EB 870.31

10 10/12/1989 0 EB 870.31

10 10/13/1989 0 EB 870.31

10 10/14/1989 0 EO 870.31
10 10/15/1989 0 EB 870.31

10 10/16/1989 0 EB 870.31

10 10/17/1989 0 EB 870.31
10 10/18/1989 0 EB 870.31
10 10/19/1989 0 EB 870.31
10 10/20/1989 0 EB 870.31

10 10/21/1989 0 EB 870.31

10 10/22/1989 0 EB 870.31

10 10/23/1989 0 EB 870.31
10 10/24/1989 0.5 EB 870.35

10 10/25/1989 0.5 EB 870.35

10 10/26/1989 0.5 EB 870.35

10 10/27/1989 05 ES 870.35

10 10/28/1989 0.5 EB 870.35

10 10/29/1989 0.5 EB 870.35

10 10/30/1989 0.5 EB 870.35

10 10/31/1989 0.5 EB 670.35

4 4/13/1990 13 EB 871.39
4 4/16/1990 14 EB 871.47
4 4/19/1990 13 EB 871,39
4 4/23/1990 12 EB 871.31
4 4/30/1990 11 EB 871.22
5 5/13/1990 14 EB 871.47
5 5/1411990 15 E8 871.56
5 5/21/1990 18 EB 871.81
5 5/23/1990 17 EB 871.72
5 5/30/1990 15 EB 871.56
6 6/4/1990 14 EB 871.47
6 6/7/1990 12 EB 871.31
6 6/11/1990 16 EB 871.64
6 6/25/1990 12 EB 871.31
7 7/1/1990 12 EB 871.31
7 7/2/1990 12 EB 871.31
7 7/3/1990 12 EB 871.31
7 7/4/1990 12 EB 871.31
7 7/5/199D 12 EB 871.31
7 7/6/1990 12 EB 871.31
7 7/7/1990 12 EB 871.31
7 7/8/1990 12 EB 871.31
7 7/9/1990 12 EB 871.31



Recorded Pool Levels durring non managed months- pre splllway

modification

Recorded Pool Levels durring non managed months` - post

spillway modification
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Average Gage Measurement is 5.00 in. Average Gage Measurement is 7,42 in.

Average Pool Level is 870.72 NGVD Average Pool Level is 870.96 NGVD

MontM1 Date Gage Measurement Gage LocaHoo PoolLevel MontM1 Deee GageMeaturement GxgeLOCation PoolLevel

7 7/10/1990 9 Ee 871.06
7 7/11/1990 9 E.B 871.06
7 7/12/1990 9 EB 871.06
7 7/13/1990 9 EB 87106
7 7/14/1990 18 EB 871.81
7 7/15/1990 18 EB 871.81
7 7/16/1990 18 EB 871.81
7 7/17/1990 18 E8 871.81
7 7/18/1990 18 EB 871.81
7 7/19/1990 18 EB 871.81
7 7/20/1990 18 EB 871.81
7 7/21/1990 18 EB 871.81
7 7/22/1990 18 EB 871.81
7 7/23/1990 21 EB 872.06
7 7/24/1990 21 EB 872.06
7 7/25/1990 21 EB 872.06
7 7/26/1990 20.5 EB 872.02
7 7/27/1990 20.5 EB 872.02
7 7/28/1990 20.5 EB 872.02
7 7/29/1990 20.5 EB 872.02
7 7/30/1990 20.5 EB 872.02
7 7/31/1990 20.5 EB 872.02
8 8/7/1990 13 EB 871.39
8 8/8/1990 13 EB 871.39
8 8/10/1990 12 EB 871.31
8 8/17/1990 11 EB 871.22
8 8/20/1990 12 EB 871.31
8 8/23/1990 14 EB 871 47
8 8/27/1990 13.5 EB 871.43
9 9/11/199D 12 EB 871.31
9 9/20/1990 11 EB 871.22
9 9/27/1990 9.5 EB 871.1

10 10/1/1990 8 EB 870.97
10 10/12/1990 10 EB 871.14
10 10/16/1990 10 EB 871.14
10 10/22/1990 10 EB 871.14
10 10/29/1990 9 EB 871.06
4 4/2/1991 10 ER 871.14
4 4/11/1991 7 EB 870.89
4 4/25/1991 10 EB 871.14
5 5/3/1991 9.5 EB 871-1

5 5/22/1991 7.5 EB 870.93
6 6/3/1991 11.5 E.6 871.27
6 6/16/1991 8 EB 870.97
6 6/26/1991 5 EB 870.72
7 7/8/1991 5 EB 870.72
7 7/19/1991 3 EB 870.56
7 7/26/1991 2 EB 870.47
8 8/1/1991 0 EB 870.31
8 8/7/1991 -2 EB 870.14
8 8/12/1991 -3 EB 870.06
8 8/23/1991 -3.5 EB 870.02
8 8/26/1991 -4 EB 869.97
9 9/19/1991 -6 EB 869.81
9 9/30/1991 -8 EB 869.64

10 30/16/1991 -10 EB 869.47
10 10/30/1991 -9 ES 869.56
4 4/6/1992 -1 EB 870.22
4 4/20/1992 2 -EB 870.47
4 4/22/1992 6.5 EB 870.85
4 4/28/1992 6 EB 870.81
5 5/18/1992 5.5 EB 870.77
5 5/28/1992 4 EB 870.64
6 6/8/1992 5 E9 870.72
6 6/16/1992 4 EB 870.64
6 6/22/1992 6 EB 870.81
7 7/13/1992 12 EB 871.31
7 7/15/1992 18.5 EB 871.85
7 7/19/1992 24.5 EB 872.35

7 7/21/1992 23.5 EB 872.27

7 7/22/1992 22 EB 872.14
7 7/24/1992 25 E8 872.39



Recorded Pool Levels durring non managed months - pre spillway Recorded Pool Levels durring non managed months' - post

modification spillway modification
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AverageGage Measurement is 5.00 in. Average Gage Measurement is 7.42 In.
Average Pool Level is 87032 NGVD Average Pool Level is 870.96 NGVD

Month Oete GageMeasurement GageLeaation Poollecel MontM1 Oate Gzge Measurement GageLqcaHon PealLeeal

7 7/25/1992 25 EB 872.39
7 7/26/1992 25 EB 872.39
7 7/27/1992 24.5 EB 872.35
7 7/29/1992 24 E8 872.31

7 7/30/1992 22 ES 872.14

7 7/31/1992 24 ES 37231

8 8/1/1992 23 EB 872.22
8 8/3/1992 21 E8 872.06
8 8/5/1992 20 EB 871.97

8 9/6/1992 19 EB 871.89

8 8/7/1992 18.5 EB 871.85
8 8/10/1992 16 EB 871.64
8 8/11/1992 16 EB 871.64
8 8/15/1992 14 EB 871.47
8 8/17/1992 14 EB 871.47
8 8/20/1992 12.5 EB 871.35

8 8/22/1992 10 EB 871.14
8 8/29/1992 15.5 EB 871.6
9 9/1/1992 14 EB 871.47
9 9/4/1992 13 EB 871.39
9 9/7/1992 12 EB 871,31
9 9/12/1992 12 EB 871.31
9 9/14/1992 11.5 EO 871.27

9 9/22/1992 11 EB 871.22

9 9/28/1992 10 EB 871.24
10 10/1/1992 8 EB 870.97
10 10/6/1992 7 EB 870.89
10 10/7/1992 6 ES 870.81
10 10/19/1992 3.5 EB 870.6

10 10/21/1992 3 ES 870.56
10 10128/1992 1 EO 870.39

4 4/12/1993 14 EB 871.47
4 4/15/1993 13 E8 871.39
4 4/19/1993 14 EB 871.47
4 4/22/1993 14 EB 871.47
4 4/27/1993 12 EB 871.31
5 5/1/1993 11 ES 871.22
5 5/10/1993 8 E8 870.97
5 5/26/1993 6 EB 870.81
6 6111/1993 8 EB 870.97
6 6/28/1993 10 ES 871.14
6 6/29/1993 13 Ea 871.39
6 6/30/1993 15 E8 871.56
7 7/2/1993 23 ES 872.22
7 7/3/1993 28 EB 872.64
7 7/4/1993 29 EB 872.72
7 7/5/1993 28 EB 872.64
7 7/8/1993 26 EB 872.47
7 7/10/1993 25 EB 872.39
7 7/11/1993 24 EB 872.31
7 7/12/1993 25 EB 872.39
7 7/13/1993 24.5 EB 872.35
7 7/17/1993 22 EB 872.14
7 7/19/1993 23 EB 872.22
7 7/20/1993 23 EB 872.22
7 7/21/1993 22 EB 872.14
7 7/23/1993 20.5 EB 872.02

7 7/27/1993 18 EB 871.81
7 7/31/1993 15 EB 871.56
8 813/1993 14 EB 871.47
8 8/5/1993 14 ES 871.47
8 8/7/1993 12 EB 871.31
8 8/8/1993 12 EB 171.31
8 8/11/1993 11 EB 871.22
8 8/13/1993 10.5 ES 871.18

8 8/14/1993 10 EB 871,14
8 8/17/1993 9 EB 871.06
8 8/23/1993 4 EB 870.64
8 8/24/1993 5 EB 870.72
9 9/1/1993 4 EB 870.64
9 9/8/1993 2 EB 870.47
9 9/22/1993 0 EB 87031



Recorded Pool Levels durring non managed months - pre spillway 8ecorded Pool Leve6 durring non mana
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Average Gage Measurement is 5.00 in. Average Gage Measurement is

Average Pool Level is 870.72 NGVLI Average Pool Level is

7.42 in.

870.96 NGVO

Momh pate GegeMeewrement GageLwatlon PaolLeeel Month Date Gage Measurement Gage lorstlon Pooltevel

9 9/29/1993 0 EB 870.31
9 9/30/1993 1 EB 870,39

10 10/5/1993 0 EB 870.31
10 10/14/1993 -2 EB 870.14
10 10/19/1993 -2 EB 870.14

4 4/4/1994 -1 EB 870.22

4 4/10/1994 3 EB 870.56
4 4/11/1994 3.5 EB 870.6

4 4/12/1994 5 EB 870.72
4 4/13/1994 8 E6 870,97
4 4/18/1994 8 EB 870,97
5 5/12/1994 7 EB 870.89
5 5/18/1994 6 ES 870,81
5 5/23/1994 4 ES 870.64
5 5/27/1994 4 Ee 870.64
6 6/2/1994 2 EB 870.47

6 6/9/1994 0 EB 870.31
6 6/21/1994 - 1 EB 870.22

6 6/23/1994 -2 EB 870.14
6 6/27/1994 2 EB 870.47
6 6/30/1994 3 EB 870.56
7 7/1/1994 2 EB 870.47
7 7/5/1994 5 EB 870.72
7 7/6/1994 4 EB 870.64
7 7/11/1994 4 EB 870.64
7 7/20/1994 2 EB 870.47
7 7/25/1994 3 EB 870.56
7 7/26/1994 2 EB 870.47
8 8/1/1994 3.5 EB 870.6
8 8/8/1994 2 EB 870.47
8 8/17/1994 3 EB 871.56
8 8/23/1994 2 EB 870.47
8 8/30/1994 2 EB 170.47
9 9/20/1994 -2 EB 870.14
9 9/30/1994 ^2 EB 870.14

10 10/11/1994 -4 EB 869.97
10 10/17/1994 -5 EB 869.89
4 4/1/1995 9 EB 871.06
4 4/10/1995 11 EB 871.22
4 4/11/1995 12 EB 871.31
4 4/17/1995 12.5 E9 871.35
4 4/21/1995 14 ES 871.47
4 4/23/1995 15 E6 871.56
5 5/1/1995 13 EB 871.39
5 5/8/1995 10 EB 871.14
5 5/22/1995 14 EB 871.47
6 6/1/1995 10 EB 871.14
6 6/5/1995 9 EB 871.06
6 6/12/1995 13 EB 871.39
6 6/15/1995 12 EB 871.31
6 6/19/1995 12 EB 871.31
6 6/19/1995 12 EB 871.31
6 6/23/1995 10 EB 871.14
7 7/3/1995 11 EB 871.22
7 7/11/1995 9.5 E0 871.1
7 7/19/1995 7 EB 870.89
7 7/31/1995 10 EB 871.14
8 8/7/1995 12 EB 871.31
8 8/8/1995 14 EB 87i.47

8 8/9/1995 16 EB 8r_..E4

8 8/10/1995 16 E8 871.64
8 8/11/1995 17 E6 871J2

8 8/14/1995 15 EB .971.56
8 8/17/1995 14 E6 871.47
8 8/21/1995 13 EB 871 39
8 8/24/1995 10 EB 871.14
8 9/31/1995 9 EB 871.06
9 9/5/1995 7 EB 870.89

9 9/11/1995 6 EB 87081
9 9/15/1995 6 EB 870.81
9 9/25/1995 4 EB 870.64

10 10/2/1995 3 EB 870.56



Recorded Pool Levels durring non managed months - pre spillway

modification

Recorded Pool Levels durring non managed months' - post

spillwaymodificntian

e^bivMlktM1eProivnrnotaeiNn'ymenagadtludntfilsDe^tld.datafmmlM

PrOVmuiwmsaSE^dmnmNwaeremmna^no.E¢,tacem4a^aamnorrnrtiotlex

Average Gage Measurement is 5.00 in. Average Gage Measurement is 7.42 in.

Average Pool Level is 870.72 NGVD Average Pool Level ls 870.96 NGVD

Manth Oate GageMeesurement GageLontion PoolLevel Mnnth Date GageMeasurement GageLnmtion Punlrevel

10 10/6/1995 8 EB 870.97

10 10/10/1995 8 EB 870.97

10 10/17/1995 6 EB 870.81

10 10/30/1995 5.5 EB 870,77

4 4/2/1996 7 EB 870.89

4/6/1996 7.5 Ee 870.93

4/18/1996 7 FB 870.89

4/22/1996 7 EB 870.89

4/28/1996 12 EB &71.31

5/3/1996 16 EB 871.64

5/4/1996 16 EB 871.64

5/9/1996 19 EB 871.89

5/13/1996 19 EB 871.89

5116/1996 17 EB 871.72

5/22/1996 14 EB 871.47

5/26/3996 14 EB 871.47

5/27/1996 15 EB 871.56

5/28/1996 14 EB 871.47

5/31/1996 14 EB 871.47

6/4)1996 12 EB 871.31

6/9/1996 14 EB 871.47

6/10/1996 15 EB 871.56

6/17/1996 14 EB 871.47

6/20/1996 12 EB 871.31

6/24/1996 12 ER 871.31

6/30/1996 10 EB 8'71.14

7/8/1996 8 EB 870.97

7/11/1996 6 E8 870.81

7/15/1996 7 EB 87089
7/22/1996 9.5 EB 871.1
7/23/1996 10 E.B 871.14

7/31/1996 8 EB 870.97

8/7/1996 8 EB 870.97

8/12/1996 6 EB 870.81

8/19/1996 4 EB 810.64

9/3/1996 2 EB 810.47

9/11/1996 2 EB 870.47

9/18/1996 0EB 870.31

10 10/10/1996 0 EB 870.31

10 10/16/1996 -3 EB 870.06

Average 5.00 870.72
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